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Welcome

On behalf of the Organizing Committee of the XXI National Congress of the Sociedad
Mexicana de Ciencia de Superficies y Vacio A.C. (SMCSyV, Mexican Vacuum and
Surface Science Society) we would like to welcome and to wish you a fruitful week framed
by the beautiful beaches of Mazatlan City.

As you will appreciate in the program we have maintained the traditional structure of our
Congress: invited speakers, poster contributions, short courses and discussion forums. We
tried to bring speakers from al the ingtitutions in México working in the fields of interest to
the SMCSyV. Unfortunately the schedule was too tight and it was not possible to include
all the colleagues we would like to invite. There are scheduled more than 200 contributions,
24 invited lectures, three short courses, and two discussion forums. Although not included
in the program we also alocated some space for small meetings related with specific
themes.

We have done our best effort to organize a program that allows you to know about recent
developments, exchange ideas, and propitiate a close interaction between colleagues, which
could result into new collaborations.

We are grateful to our sponsors whose financial support made possible this event, and to
the members of the organizing committee for their dedicated work. The names of the
sponsors and committee members are listed in the next pages.

A great part of the work related to this congress was performed at Cinvestav-IPN in the
facilities of the Physics Department; we would like to thank this strong support. Also, we
want to express our special thanks for the superb work of our staff: Diana Garcia, Algjandra
Garcia, Elizabeth Lopez, Margarita Escobosa, Joel Cruz, Francisco Lopez and Gorgonio
Cerdn. Finally we acknowledge the great job done by the President of the Local Committee
Dr. Castulo A. Algo Armenta.

SMCSywW
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Programa
Lunes Martes Miércoles Jueves Viernes
Horario Monday Tuesday Wednesday Thursday Friday
Octubre 1 Octubre 2 Octubre 3 Octubre 4 Octubre 5
7:00-8:15 Registro
8:15-9:00 .,
Inauguracion
9:00-9:40 P. Holloway J. Rickards J. Martinez-Duart
H. Navarro
9:40-10:00 C. A. Algo-Armenta R.Brundle M. Jergel D.R. Acosta
10:00-10:20 J. Valenzuela-Benavides | M. E. Rodriguez
A. Torres
10:20-10:40 G. Hernandez C. D. Castner F. Pérez Rodriguez |. Hernéndez
10:40-11:00 .

: : M. Lopez R. Excursion
11:00-11:20 Receso Receso Turistica Receso Receso
11:20-12:00 Grupo Grupo Grupo M.C. Asensio
12:00-12:40 .

Curso Corto | de Curso Corto de Curso Corto de G. McGuire
12:40-13:20 _ 1 _ Il _ L.E. Regalado
13:20-14:00 Trabajo 1 Trabajo 3 Trabgjo 5 _

: : R. Messier
14:00-16:00 Comida Mesaredonda A Comida Mesa Redonda B
16:00-16:40 Grupo Grupo Grupo Arturo Escobosa
6:40-17:00 .

Curso Corto | de Curso Corto de Curso Corto de R. Ramirez
17:00-17:20 | I _ I _ V.H. Méndez
17:20-18:00 Trabgjo 2 Trabgjo 4 Trabajo 6

’ ) J. Green
19:00-20:00 Céctel de Sesion de Carteles| Sesion de Carteles|1 Asamblea
20:00-21:00 Bienvenida Cena

Mazatlan, Sinaloa, México
Octubre 1 al 5, 2001
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Invited Talks
Influence of Growth Direction on Order-Disorder Transition in (GaAs)1x(Si2)x and (GaAs)1.x(Ge)x:Alloys 1
Hugo Navarro-Contreras, A.G. Rodriguez, and M.A. Vidal
L ow Temperature Photor eflectance Studies of AIGaAsSh/GaSh Heter ostructures 1
C. A. Algo-Armenta
Algunas Aplicacionesde a-Si:H y sus Aleaciones 2
Alfonso Torres Jacome
Célculosde Primeros Principios de la Energia Total dela Reconstruccion Inducida por Al en la Superficie Si(001)- 2
(4x3)
Gregorio H. Cocoletzi
Manipulating Atomswith Light and its Application in Metrology 2
J. Mauricio Lépez-Romero, Eduardo De Carlos, Ivan Dominguez-L épez, Sergio Lopez-L 6pez, Hagman Ramirez-Reyes
Improved Brightness and Efficiency in ZnS:Mn Electroluminescent Sputter Deposited 3
Thin Filmsby Codoping with KCI
J.S. Lewis, M.R. Davidson, and P.H. Holloway
Challengesfor Small Defect Characterization During Wafer Processing 3
C. R. Brundle,
Proteins, Biomaterialsand Surface Analysis 4
David G. Castner
A discussion of the Behavior of Titanium Under High Energy lon Implantation 4
J. Rickards
X-ray Reflectivity Study of a W/Si Multilayer Grating 5
M. Jergel, D, P.Mikulik, Y, L. Ortega, E. Makova, E. Pincik, S. Luby, I. Kostic, P. Hudek
Under potential Deposition of Cu on Bromide-M odified Au(111): an In Situ Scanning Tunneling Microscopy Study 5
J. Vaenzuela-Benavides and A. Martinez-Ruiz.
Optical Properties of Near -Surface Exciton Quantum Wells 5
Felipe Pérez-Rodriguez
Porous Silicon Interfaces: Propertiesand Applicationsto Optoelectronic Devices 6
JM. Martinez-Duart, R.J. Martin-Palma L.V azquez, F. Agull6-Rueda R. Guerrero-Lemus
Propertiesof Zinc Oxide Thin Films Doped with Several Elements (Al,Cr,Ag) Deposited by Spray Pyrolysis 6
D. R. Acosta, A.Maldonado, M.dela. L. Olvera, R.Asomoza
Kineticsof Surface-State Laser Annealing in Si by Frequency-Swept I nfrared Photothermal Radiometry 7
Mario E. Rodriguez
Highly Efficient Individually Addressable Diode Barsfor Printing Applications 7
|. Hernandez, |. Berishev, S. Wilson, S. Lopez, V. Nugyen, F. Malarayap, T. Dearmin and A. Ovtchinnikov
Fermi Surface Topology and Angle-Resolved Photoemission Results of Bi2212 Syngle Crystals 7
M.C. Asensio
Processing Techniquesfor 3-D Integration Techniques 8
S. Burkett, D. Temple, B. Stoner, C. Craigie, X. Qiao, G. McGuire
A High Resolution Photolithographic Technique 8
Luis E. Regalado, Julio C. Sanchez-Roldan, D. Luna-Moreno
Preparation and Characterization of Hard Coatings 8

Russell Messier

Mazatlan, Sinaloa, México

Octubre 1 al 5, 2001
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INV.21 Empleo de Arsénico en el Depdsito Epitaxial de GaAs por la Técnica MOVPE 9
Arturo Escobosa E.

INV.22 Simulation of Dispersive Transient Transport in Amor phous Multilayers 9
R. Ramirez-Bon and A. Picos-Vega

INV.23 MBE Growth and Characterization of Low Dimensional Systems: Quantum Dots and Two-Dimensional Electron 10
GasHeterostructures

V.H. Méndez-Garcia

INV.24 Microstructural and Surface M orphological Evolution at the Atomic Scale during the Growth of Polycrystalline 10
TiN: aHR-TEM, XRD, STM, and Modeling Study
Joe Greene

Sesién de Carteles|
Posters' Session |
Martes 2 de Octubre

PDI: Peliculas Delgadas | SEMI: Semiconductores| DIEI: Dieléctricos |
RECI: Recubrimientos| CMI: Caracterizacion de Materiaes| BIO: Biomaterides
POL: Polimeros MS: Magnetismo y Superconductividad

PDI.1 Preparation and Optical Properties of Au-Dispersed ZrO, Thin Films by Sol-Gel Process 11
Weimin Huang, Guohong Ma., Jianhua Liu, Shixiong Qian, Jianlin Shi and Humberto Arizpe

PDI.2 A Novel and Simple Routeto the Preparation of CdO Thin Films by the Sol-Gel Technique 11
C. |. Zuhiga-Romero, E. J. Chaparro-Ldpez, R. Castanedo-Pérez, O. Jiménez-Sandoval, S. iménez-Sandoval and G.
Torres-Delgado

PDI.3 Optical propertiesof PbSthin films chemically deposited at different temperatures 11
J. J. Valenzuela-Jauregui, R. Ramirez-Bon, A. Mendoza-Galvan, M. Sotelo-Lermaand S.J. Castillo

PDI.4 Preferential Orientation in CdSthin films Chemically Deposited 12
M. B. Ortufio-L6pez and R. Ramirez-Bon.

PDI.5 Estudio de Peliculas Delgadas Para Ser Empleadas en Dispositivos Fotovoltaicos 12
M. Rubin-Falfén, J. A. Dévila-PintleR. Lozada-Morales, |. Huixtlaca-Cuatecatl, R. Pdlomino-Merino, J. A. Rivera-
Marquez, O. Portillo-Moreno, O. Zelaya-Angel, L. Bafios-L 6pez

PDI.6 Electrical Properties of CdS:Er® Thin Films Grown by CBD 12
R. Lozada-Morales, R. PAlomino-Merino, M. Rubin-Falfan, O. Portillo-Moreno, M. Hernandez-Hernandez, O. Zelaya-
Angel, Ana Bertha Soto, L. Bafios-L 6pez

PDI.7 Microstructural and Optical Study On Annealed CdS:Er>" Thin Films 13
R. Lozada-Morales, R. PaAlomino-Merino, M. Rubin-Falfan, O. Portillo-Moreno, M. Hernandez-Hernandez, O. Zelaya-
Angel, L. Bafios-L 6pez.

PDI.8 Characterization of CdS: Th* Prepared by Chemical Bath Deposition 13
H. Lima-Lima, O. Portillo-Moreno, M. Herndndez-Hernandez; R. Lozada-Morales, R. Palomino-Merino, D. Aguilar-
Gdlicia, O. Zelaya-Angel, L. Bafios-L 6pez

PDI.9 Influence of the Al Content in the Optical Propertiesof ZnO Thin Films Obtained by the Sol-Gel Technique 13
D. C. Altamirano-Juarez, G. Torres-Delgado, R. Castanedo-Pérez, O. Jiménez-Sandoval, J. M&rquez-Marin and S. Jiménez-
Sandoval

PDI.10 Electrical Behavior of (ZnO)..,(Al>O3), Thin Films Obtained by the Sol-Gel Technique 13
D. C. Altamirano-Juarez, G. Torres-Delgado, R. Castanedo-Pérez, O. Jiménez-Sandoval,J. Marquez-Marin and S. Jiménez-
Sandoval

PDI.11 Rigorous Diffraction of an Electromagnetic Beam by Wavelength-Size Slits 14
J.Sumaya-Martinez y O.Mata-Mendez

Mazatlan, Sinaloa, México
Octubre 1 al 5, 2001
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PDI.12 Deviation From Thermodynamic Equilibrium at Low Temperature Metalor ganic Chemical Vapor Deposition (LT- 14
MOCVD) of Gallium Nitride (GaN)
V.A. Elyukhin, G. Garcia Salgado, R. Pefia Sierra

PDI.13 Respuesta Optica de M odos L ongitudinales Polariton-Excitén en Peliculas Delgadas 14
B. Flores Desirena, A. SilvaCastillo y F. Pérez, Rodiguez

PDI.14 Sum-Frequency Generation in the Scattering of Light by Randomly Rough Metallic Surfaces 15
B. S. Mendoza, M. Leyva-Lucero, E. R. Méndez

PDI.15 Growth and Characterization of InGaP/GaAs Heterostructures 15
S. HerreraVelarde, V.A Mishournyi, F. De Anda, A. Y u. Gorbatchev

PDI.16 No Reciprocidad y Magnetorreflectancia de una Pelicula Metalica con Superficie Libre Rugosa en la Configuracion 15
de Faraday
J. H. Jacobo-Escobar, G. H. Cocoletzi

SEMI.1 Photoluminescence Study of Two Dimensional AlIGaAs/GaAs Heter ostructures Grown by MBE 16
A. Guillén, Z. Rivera,V.H. Méndez, L. Zamora, J. Huerta, F. Hernandez, R. Pefia, M. Meléndez, and M. L6pez

SEMI.2 Photoluminescence and Surface M or phology Studies of GalnAsSb Highly Doped With Tellurium Grown by Liquid 16
Phase Epitaxy on (100) GaSh
J. Diaz-Reyes, M. Rojas-LOpez, J. L. Herrera-Pérez, and J. Mendoza-Alvarez

SEMI.3 Optical Properties by Photoluminescence and Infrared of Thin Films of GaAs Obtained by MOCVD 16
E.Corona-Organiche, J. Diaz-Reyes, M. Rojas-L6pez, and R. Pefia-Sierra

SEMI1.4 Raman and Hall Characterization of GaAlAs Epilayers Grown by MOCVD 17
J. Diaz-Reyes, M. Rojas-L6pez, R. Cadtillo-Ojeda, M. Galvan-Arellano, R. Pefia-Sierra ,and, A. Escobosa

SEMI.5 Temperature Dependence of the Photoluminescence of AlIGaAsGaAs Quantum Wellson Cl, Etched Substrates 17
0. Cano, C. Megia, G. Contreras, J.Ortiz, and M. Lopez

SEMI.6 Optical and Structural Characteristics of AIGaAgGaAs Multiquantum Wells 17
C. M. Yee Rendon, C. Vazquez Lopez, M. Meléndez Liraand M. Lépez-L épez

SEMI.7 Application of a Lock-In Common-M ode-Rej ection Demodulation to Monitor lon Implantation in St Wafers Using 18
Infrared Spectroscopy.
Felipe Rébago, Andreas Mandelis and Alex Salnik

SEMI.8 Raman Studies of Mixed Amorphous and Microcrystalline Phases of Silicon Films Produced by PECVD 18
V.L. Gayou, M. Rojas-L6pez, R.E. Pérez-Blanco, A. Torres-Jacome

SEMI.9 Raman Studies of Carbon Doped GaAs Epilayers Grown by MOCVD 18
M. Rojas-Lépez, J. Diaz-Reyes, R. Castillo-Ojeda, M. Galvan-Arellano, R. Pefla-Sierraand A. Escobosa

SEMI.10 Estudio dela Fotomodulacion en Peliculas de Cds Crecidas por la Técnica de Erosién Catddica (Sputtering) 19
Magneto Planar
J.N. Ximello-Quiebras, A. Caballero-Rosas, C. Mgjia-Garcia, H. Hernandez-Contreras, G. Contreras-Puente, M. A.
Avendafio-|barra

SEMI.11 First Principles Study of Phase Transitionsin GaAsand AlAs Under Hydrostatics Pressure 19
A. Bautista-Hernandez, E. Chigo-Anota, J. F. Rivas-Silva, U. Pa

SEMI.12 Optical and Structural Caracterization of GaN Films Grown on Si Substrates 19
M. Cervantes-Contreras, M. LOpez-L6pez, M. Meéndez-Lira, M. Tamura, and S. Jiménez-Sandoval

SEMI.13 Study of Residual Strainsin In-Situ Buried Multi-Quantum Well Mesa-Stripe Arrays 20
A. Pérez-Centeno, M. Lopez-Lopez, M. A. Santana-Aranda, M. Meléndez-Lira, M. Tamura, and T. Ishikawa

SEMI.14 A Study on the Electrical Propertiesof the Novel Semiconductor Alloy CucCd,<Teasa Function of Copper 20
Concentration
E. Garnett-Ruiz, G. Torres-Delgado, P. Garcia-Jiménez, R. Castanedo-Pérez, O. Jiménez-Sandoval, B.S. Chao and S.
Jiménez-Sandoval

Mazatlan, Sinaloa, México
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SEMI.15 Effects of the Presence of Oxygen During the Growth of Cu,Cd,«Te Thin Filmsby R.F. Sputtering 20
J. Santos-Cruz, G. Torres-Delgado, P. Garcia-Jiménez, B.S. Chao, O. Jiménez-Sandoval, R. Castanedo-Pérez and S.
Jiménez-Sandoval

SEMI.16 Sulphur Over-Pressure and Substrate Temperatur e Effects on the Growth of Stoichiometric MnSThin Films 21

S.A. Mayén-Hernandez, P.Garcia-Jiménez, G. Torres-Delgado, O. Jiménez,-Sandoval, B.S. Chao, R. Castanedo-Pérez and
S. Jiménez.Sandoval

SEMI.17 Crystalline Growth of BesN, Thin Filmsby Reactive Laser Ablation 21
J. A. Diaz, G. Soto, W. delaCruz, O. Contreras, R. Machorro, and A. Reyes-Serrato

SEMI.18 Structural and Optical Propertiesof Sprayed ZnO Thin Films 21
M.T. Algos-Paomares, M.A. Aguilar-Frutis, O. Zelaya, C. Falcony, M. Garcia

SEMI.19 Produccion de Silicio Poroso M ediante Ataque Quimico de Substratos de Silicio con Diferentes Orientaciones 22
Cristalogréficas’
L. N. Flores Azcanio, A.C. Gallardo Patifio, M. Meléndez-Liray W. Callgja

SEMI.20 Solucién Unica al Ajuste Multiparamétrico de la Sefial de Radiometria Fototérmica en Semiconductores: Silicio 22
|. Campos-Cantdn, F. Ruiz, A. Castafieda, and M. E. Rodriguez

SEMI.21 Efecto dela lluminacion en el Angulo de Contacto del Agua en Peliculas Delgadas de PbS Deter minadas por € 22
M étodo de Wilhelmy.
Araceli Y. Ordéfiez Medrano. Ricardo Vera Graziano

SEMI.22 Growth of AIGaAgGaAs Two-Dimensional Gas Heter ostructures by Molecular Beam Epitaxy 23
L. Zamora, V.H. Méndez-Garcia, A. Lastras-Martinez, N. Saucedo, F. Hernandez, A. Guillén, Z. Rivera, J. Huerta, M.
Meléndez and M. L6pez.

SEMI.23 Substrate Temperatur e Effects on the Growth of the Semiconducting Alloy CdoesCugosTe 23
B. Mufioz Fregoso, P. Garcia Jiménez, R. Torres Castanedo, O. Jiménez Sandoval, G. Torres Delgado and S. Jiménez
Sandoval

SEMI.24 Influence of theIdand Lateral Dimensionsin the Exciton L ocalization Produced by Thickness Fluctuationsin Zn,. 23

«CdySe Quantum Wells
P. Diaz-Arencibia, and |. Hernandez-Calderén

DIEI.1 Strain Measurement of Epitaxial SrTiOs; Filmson Si(001) 24
F.S. Aguirre-Tostado, A. HerreraGomez, J.C Woicik, E.J. Nelson,Z. Yu and R. Droopad

DIEI.2 Caracterizacion de Materiales Dieléctricosy su Aplicacion en Sensores Quimicos Tipo | SFET 24
Joel MolinaR., Wilfrido CallgjaA., Mauro Landa V. Pablo Alarcon P.

DIEI.3 Charge Transport Through Silica Sol-Gel Films Deposited on Silicon Substrates 24
T. Diaz, H. Juérez, M. Garcia, J. Olveral and J. Martinez

DIEI.4 Analysis of the Expansion of Rear and Front-Side Laser Ablation Plasmas 25
L. Escobar-Alarcon, E. Camps, E. Haro-Poniatowski, M. Villagran, S. Muhl

DIEI.5 Electrical and Structural Studieson Yttrium Oxide Thin Filmsin Silicon Substrates at Different Deposition Power 25
J.J. Araiza, M. A. Aguilar-Frutisand C. Falcony

DIEI.6 Caracterizacion Eléctrica Mediante C-V y C-t de Dispositivos M 1S con Oxinitruros de Silicio Depositados por 25
LPCVD

G. F. Pérez-Sanchez, J. Carrillo-Lépez, A. Moraes-Acevedo

DIEI.7 Simulacion de Curvas C-V y C-t parala Caracterizacion Eléctrica de DispositivosM 1S 26
G. F. Pérez-Sanchez, A. Morales-Acevedo, J. Carrillo-Ldpez, A. Luna-Flores

RECI.1 Optical Structural and Paramagnetic Studiesof Mn in Sol-Gel Glasses Treated in Oxidant Atmosphere 27
J. Martin Y &fez-Limén, L. Diaz-Flores, R. Zamorano-Ulloa, D. Ramirez Rosales, R. Flores-Farias, and J. J. Medina Vel éz.

RECI.2 Recubrimientos Anticorrosivos por la Técnica de Sol-Gel Inorganico 27
M.L. Mendoza-L 6pez, L.M. Avilés-Arellano, M.A. Herndndez-Landaverde, J.F. Pérez-Roblesy J. Gonzélez-Herndndez.

RECI.3 Desarrollo de Endurecimiento de Superficies por Tratamientos Termoquimicosy M ecanoquimicos 27
I. Hilerio

Mazatlan, Sinaloa, México
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RECI.4 Deposition and Char acterization of Electrochromic DC-Sputtered Nickel-Oxide Thin Filmson Different Substrates 28
Carlos R. Magafia Zavala, Dwight R. Acosta, Arturo Madonado, Rosario Avila-Godoy

RECI.5 Fabricacion y Caracterizacion de Aleaciones de Ti-Al por la Técnica de Aleado M ecanico 28
Jests Velézquez Salazar, Francisco Javier Espinoza Beltrén

RECI.6 Silica Gel Crystallization Induced by Silver Crystalline Aggr egates 29
G. Ortega-Zarzosa, J.R. Martinez, and F. Ruiz, J. Matutes —Aquino

RECI.7 Peliculas Delgadas de ZnO:F Depositadas por Rocio Quimico: Efecto dela Temperatura de Substrato sobrelas 29
Propiedades Fisicas
Algjandro Guillén-Santiago, M. delaL. Olvera, A. Madonado

RECI.8 Influencia de la Temperatura de Substrato en las Propiedades Eléctricas, Opticasy Estructurales de Peliculas de 29
ZnO:In Preparadas por Rocio Quimico
Liliana Sanchez-Castellanos, A. Maldonado, M. delaL. Olvera

RECI.9 Electrical Propertiesof Al,O3 Thin Films Deposited on GaAs Substratesby Spray Pyrolysis 30
J. Chévez-Ramirez, M. Aguilar-Frutis, M. Garcia, C. Falcony, G. Burillo and S. LApez

RECI.10 Development of Ti-Al, Ti-BN and Ti-Al-BN Alloys by Mechanical Alloying 30
J. Moraes Herndndez,F.J. Espinoza Beltrén; Laura L. Diaz, Luz Ma. Avilez

RECI.11 Recubrimientos Fotocr 6micos sobr e Sustratos Corning por el Proceso de Sol-Gel 30
B. Bermldez-Reyes, L. L. Diaz-Flores, F. J. Espinoza-Beltran, J. M. Y anez-Limon, J. Gonzédl ez-Herndndez

CMI.1 Impedance Spectroscopy Studies on Chemically Deposited CdS and PbS Polycrystalline Films 31
M.B. Ortufio-L6pez, J.J. Valenzuela-Jauregui, R. Ramirez-Bon, E. Prokhorov and J. Gonzél ez-Hernéndez

CMI1.2 Numerical Study of Oxide Thin films Growth using 1V Laser Beam 31
JL. Jménez-Pérez, P.H.Sakanaka, M.A. Algatti, J. G. Mendoza’Alvarez, N. Mufioz Aguirre

CMI.3 M edicion de Didmetr os de Haces Gaussianos por M edio de la Energia Difractada Normal ala Pantalla en Rejillas 31
Aperiddicas

F. Chévez Rivasy O. Mata Méndez

CMI.4 Difraccion Rigurosa de Haces Her mite-Gauss por Dos Rendijas: Acoplamiento Entre Rendijas 32
F. Chavez Rivasy O. MataMéndez, M. Alvarez Cabanillas, J. Sumaya Martinez

CMI.5 Resonancia Paramagnética Electr 6nica de Zeolitas Cubanas 32
R. Teutle, R. Zamorano Ulloay F. Chavez Rivas,|. Rodriguez Iznogo y G. Rodriguez Fuentes

CMI.6 Implementacion de un Sistema para Medicion dela Conductividad Térmica a Alta Temperatura de Polvos 32
Aislantes T érmicos Basado en Flujo de Calor Radial en Estado Estacionario
G. Pefia Rodriguez, A. Calderon Arenas, R. A. Mufioz Herndndez, F. Sanchez Sinencio

CML.7 Efecto dela Microestructuray Composiciéon Quimica en la Conductividad Térmica de Oxidos de Magnesio de Uso 33
Industrial
G. PefiaRodriguez, A. Vaor, A. Calder6n Arenas, R. A. Mufioz Hernandez, F. Sanchez Sinencio

CMI1.8 Structural Characterization of CdSTey« Thin Films 33
M. Zapata-Torres, R. Castro-Rodriguez, O. Calzadilla, A. Zapata Navarroy J. L. Pefia

CMI.9 Cathodoluminescent and Photoluminescent Properties of Praseodimium Doped Zr O, Powder s Prepared by 33
Coprecipitation Technique
F. Ramos-Brito, M. Garcia-Hipdlito, R. Martinez-Martinez, J. Arrazola, E. Martinez-Sanchez, E. Martinez-Sanchez, C.
Falcony

CMI.10 Characterization of lon Implanted Silicon Wafers by Photothermal Radiometry 34
F. Rébago, A. Mandelis, and M. E. Rodriguez

CMI.11 Study of the Recombination at SnO, /Si Interface 34
I. Riech, J. Fandifio, M.Navarro, E. Marin, J.C. Alonso, A. Ortiz, JL. Pefia

CMI1.12 Si Out-Diffusion in C/Si and CN,/Si Deposits Grown by Laser Ablation 34
S. Romero, M. Ferndndez, G. Murillo, H. M. Berdejo, L. Escobar, E. Camps, J. E. Villarreal and S. Muhl
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CMI1.13 Quality Determination of Commercial Automotive Oilsby Laser Light Scattering 34
|. Rojas-Rodriguez, E. Ramirez-Contreras, L. Ledn-Martinez, J. Huerta-Ruelas

BIO.1 Determination of Thermal Diffusivity in Pureand Mixtures of Edible Comercial Oils, by Thermal Lens 35
Spectr oscopy

J. M. Yéfez-Limon, R. Flores Farias F. J. Espinoza-Beltran, , and J. Gonzélez-Hernandez

BIO.2 Differential Scanning Calorimetry of Biopolymers Amylose and Amylopectine 35
P. Rodriguez, M. E. San Martin and G. Gonzélez de la Cruz?

BIO.3 Microporous Ceramic M embrane 35
Elias Servin-Hernandez, Martin Rodriguez C. and Roberto T. Hernandez L.

BIO.4 Anélisisdela Topografia de Superficie de Gelesde Mucina-Grenetina 36
JA, Sdazar-Montoya; E.G., Ramos-Ramirez; A.M., Rivera-Rosales C., Falcony-Guajardo

BIO.5 Formacién de Microcapsulas Usando Pectinasde Tuna Y Galactomananos de M ezquite 36
L., Chaires-Martinez; E.G., Ramos-Ramirez; JA., Salazar-Montoya

BIO.6 Peliculas Comestibles como un M étodo de Conser vacion de Frutos
J., Jiménez-Herndndez; E.G., Ramos-Ramirez; J.A., Salazar-Montoya

BIO.7 Estudio dela Distribucion de Protoporfirina I X Inducida en Piel de Raton Mediante T écnicas Fototer micas 37
Cristina Ponce-Parra, Eva Ramon-Gallegos, Suren Stolik, Guadal upe L épez-Bueno, Aura J. Perez-Zapata, Antonio
Calderdn, Rocio A. Mufioz-Hernéndez, Alfredo Cruz-Oreay Feliciano Sanchez-Sinencio

BIO.8 Aplicacion de un Método Fototérmico al Estudio dela Permeabilidad al Vapor de Agua de Bio-Peliculas en 37
Diferentes Humedades Relativas
G. Lopéz-Bueno, E. San Martin, S. Tomas, A. Cruz-Orea, F. Sanchez-Sinéncio

BIO.9 Static Magnetic Fields Effectsin Peripheral Blood Mononuclear Cells 37
JJ. Godina-Nava, R. Garcia-Cantd, L. Cafiedo, M.A. Rodriguez-Segura, G. Serrano, R. Alvarado-Alvarez y F. Toledo-
Ramos

BIO.10 Chemical Insertion of Heterocyclic Luminescent Chromophor esto Polystyrene via Free Radical Copolymerization 38

S. Granados-Focil, E. Martinez-Sanchez, M. Garcia-Hipolito, F. Ramos-Brito, D. Likhatchev, C. Falcony

BIO.11 Deter minacién de Efusividad Térmica en Hueso Denso y M etales de Uso Biomédico 38
L E. Mendoza Gutiérrez, G. Pefia Rodriguez, A, Caderdn, R. A. Mufioz Hernandez, M. Cervantes

BIO.12 Photoacoustic M easurements of the Effects of Biologist Microor ganisms Over the Photosynthesis of Tomato 39
Cultures

P. Campos-Meza, F. Miguel Vargas-Luna, G. Guitiérrez-Juérez, C. A. Algo-Armenta, L. A. Maduefio-Renddn

BIO.13 Study of Dehydration Processesin Porous Media: The Effect of the Steeping Time on Structural Properties of 39
Instant Corn Flour
J. L. Ferndndez, A. Castafieda, |. Rojas-Rodriguez, |. Campos-Canton, G. Barrios-Mufioz, and M. E. Rodriguez

BIO.14 Effects of the Post-Cooking Steeping Time on the Structural and Rheological Properties of Nixtamalized Corn 39
Flour
J. L. Ferndndez-Mufioz, H. E. Martinez-Flores, R. C. Pless, G. Ramos, and E. Rodriguez

BIO.15 Diffusion of Calcium into Maize Kernels During the Nixtamalization Process 40
G. Ramos, R. C. Pless, J. L. Fernadez, A. C. Zazueta, and M. E. Rodriguez

BIO.16 Photoacoustic Study on the Kinetics of Protopor phyrin IX in Mice Skin 40
S. Stolik, S. A. Tomas, E. Ramén-Gallegos

POL.1 Determinacion de la Difusividad Térmica de Sol-Gel con Incorporacion de Mn Durante el Proceso de Gelacion por 41
Espectroscopia de Lente Térmico
Jestis Omar Martinez Flores, José Martin Y &nez Limén

POL.2 The Organic Dyes Confinement in Organic and I norganic Hosts and the Effect in their Degradation 41
JJ. Pérez-Bueno, Y. V. Vorobiev, and J. Gonzélez-Hernandez.
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MS1 The Vanadium Surface Magnetism 42
A. Rubio-Ponce, A. E. Garciaand R. Baquero

MS.2 Magnetic Moments of a Pair of Cr, Atomic Clusters Embedded in Bulk Fein Termsof the Spatial Orientation 42
P.G. Alvarado-Leyvaand J. Dorantes-Déavila

MS.3 Synthesis of g-Fe;03, a-Fe;03 and NigsZnos Fe;04 Particles Embedded in a SO, Matrix 42
S. Ponce-Castafieda, J. R. Martinez, S.A. Palomares-Sanchez,y F. Ruiz, J. A. Matutes-Aquino

MS.4 Evidence of Magnetic Amelioration of Scale Formation 43
Eduardo L 6pez-Sandoval, J.C. Apam-Martinez, B.E. Zendgjas-Leal, Marcela Guerrero, C. Véazquez Lépez, J.L. Martinez-
Montes, and R. Petifio-Cervantes

MS5 Synthesisand Char acterization of TIBa,Ca,Cu3zOy Thin Films Grown on Texturized Silver Substrates 43
L. Pérez-Arrieta, R. T. Hernandez L., M. Aguilar-Frutis, A. Morales, J. RosasMendoza, M. Jergel, C. Falcony, H.
Mendoza, ‘Cabafias-Moreno

MS.6 M gB, Superconducting Thin Films on R-Sapphire and Si(100) Substrates Prepared by E-Beam Sequential 44
Evaporation and I n-Situ Annealing Process
S. Chromik, V. Strbik, S. Benacka, Mi. Jergel, Ma. Jergel, C. Falcony, G. CabafiasMoreno, C. Mgjia-Garciaand E.
Andrade

MS.7 Apical Oxygen Motion and the Optical Conductivity of the High-T. Superconductor PrBa,Cus;O; 44
F. Puch, R. Baguero

MS.8 Respuesta M agnética de Super conductores Tipo |1 Sometidos a un Campo Magnético Paralelo Rotante 44
F. Pérez-Rodriguez, A. F. Carballo-Sanchez

MS.9 Early Stages of the YBCO Growth by PLD on Copper Substrates 45
V.R. Barrales-Guadarrama, E. M. Rodriguez-Rodriguez, E.R. Vézquez-Cerdn, R. Quintero-Torres, and |. Joaguina
Niembro, G. Romero-Paredes R. and R. Pefia-Sierra.

MS.10 Orbital Angular Moment and Magnetic Anisotropy Energy of 3d Transition Metal Linear Chains deposited on a 45
Non-M agnetic Step: Co/Pd(111)
R. Félix-Medinaand J. Dorantes-Déavila

MS.11 Estructura Electrénica del USb antiferromagnético: |. Un estudio ESOCS y FP-LAPW 45
E. Chigo-Anota, F. Meléndez-Bustamantel. F. Rivas-Silva

MS.12 Ferromagnetic Coupling of the Mn-Co Surface Ordered Alloy on Co(001) 46
S. Meza-Aguilar , B. M’ Passi-Mabiala, C. Demangeat

Sesiéon de Carteles||
Posters' Session |1

Jueves 4 de Octubre
PDII: Peliculas Delgadas | SEMII: Semiconductores |1 DIEII: Dieléctricos||
RECII: Recubrimientos | CMI|I: Caracterizacion de Materiaes|| NANO: Nanoestructuras
CIS: Cienciae Ingenieriade Superficies El: Electronica e Instrumentacion
PDIIL1 Cu Surface and Monolayer-on-Ni States 47
A. Rubio-Ponce, A. E. Garciaand R. Baquero
PDII.2 Deposition of TiN/AIN Bilayer on a Rotating Substrate Holder from Reactive Sputtering 47
M.A Auger, R. Gago, M.Fernandez, O. Sanchez and JM. Albella
PDIIL3 Bimetallic Mo/Al Alloys Thin Films 47
C. D. Hernandez Pérez, O. Alvarez-Fregoso, M.A. Alvarez-Pérez, J.A. Judrez Idas, M. Garcia-Hipdlito, E. Martinez, J.P.
Vésguez Lopez.
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PDI1.4 Thermoluminescence Response of Aluminum Oxide Thin Filmsto Beta-Particle and UV Radiation 48
J. E. Villarreal-Bargjas, L. Escobar-Alarcon, P.R. Gonzélez, E. Camps, and M. Barboza-Flores

PDII.5 Interaction of Two Laser Ablation Plasmas 48
E. Camps, L. Escobar-Alarcén, E. Haro-Poniatowski, M. Fernandez-Guasti

PDII.6 Energy Transferencein Al,O3 Films Doped with Cerium and Manganese | ons 48
R. Martinez-Martinez, O. Alvarez-Fregoso, E. Martinez M. Garcia-Hipolito and C. Falcony.

PDI1.7 Blue, Green and Red L uminescent Emissions from Al,O3 Films Doped with Earth Rare lons 49
E. Martinez, O. Alvarez-Fregoso, M. Garcia-Hipdlito, F. Ramos-Brito and C. Falcony

PDI1.8 Caracterizacion de Peliculas Delgadas DE CdS:In® Crecidas por DBQ 49
C. Martinez-Hipatl, A. Velazco-Martinez, J. A. Dévila-Pintle, M. Rubin-Fafan, O. Portillo-Moreo, R. Lozada-Mordes
R. Palomino-Merino, O. Zelaya-Angel y L. Bafios L 6pez

PDI1.9 Caracterizacion de Peliculas Delgadas de CdS Impurificadas con In®" y Recocidas en Ar+in 49
A. Velazco-Martinez, J. A. Davila-Pintle, M. Rubin-Falfan, C. Martinez-Hipatl, O. Portillo-Moreno, R Lozada-Mordes
R. Palomino-Merino y O. Zelaya-Angel y L. Bafios L 6pez

PDII.10 Deposition of GaNyAsix Thin Films by Radio Frequency Magnetron Sputtering 50
Jairo A. Cardona-Bedoya, Julio G. Mendoza-Alvarez, Orlando Zelaya-Angel

PDII.11 Structural and Morphological Propertiesof Alumina Thin Films Synthesized by Ultrasonic Pyrosol Process from 50
AI(ACAC):

J.Guzman-Mendoza, O. Alvarez-Fregoso, M. Garcia-Hipdlito, M. Aguilar-Frutis and C. Falcony

PDII.12 Some Physical Properties of AginS; Thin Films Prepared by Spray Pyrolysis Technique 50
M.L. Albor Aguilera, M. Ortega Lopez, V.M. Sanchez-Resendiz, and J. Aguilar-Hernandez

PDII.13 Chemical Bath Deposition of ZnS-ZnO Thin Films and their Optical and Structural Properties 51
C. Cruz-Vézquez, F. Rocha-Alonzo, S. E. Burruel-lbarra, M. Inoue and R. Bernal

PDI1.14 M ecanismos de Relajacion de Ener gia Elastica en Heter oestructur as | nhomogéneas en las Costantes Elasticas 51
E. Vigueras, L. Gumen, A. A. Krokhin

PDII.15 Investigation of the Decomposition Processes of InGaAsP Solid Solution Grown on InP Substrates 51
J. J. Torres Heredia, V. A. Mishurnyi, A. Yu. Gorbatchev, F. De Anda, J. Nieto-Navarro

SEMII.1 Effect of Hydrogen Dilution on Electrical Properties of a-Si:H Films Prepared by L ow Frequency PECVD 52
P. Rosales Q., A. |. Kosarev, A. Torres J., A. Sibaja, A. Heredia M. and C. Zufiiga

SEMII.2 Fabricacion y Caracterizacion de Micro-Espejos en Silicio Monocristalino 52
R. Pérez Rodriguez, A G. Rojas Hernandez, W. Calleja Arriaga, F. J. Renero Carrillo

SEMII.3 Growth of Thick Epitaxial InAs Layersby CSVT 52
R. Hinojosa, R. Huerta and J. Mimila

SEMII.4 MO-CVD GalnP HBT Current Gain Stability Under Current Stress 53
A. Morales, V. Cabrera, R. Huertaand J. Mimila.

SEMIIL5 Carbon Acceptor Doping Efficiency in MOCVD-GaAs 53
J. Mimila-Arroyo, A. Lusson, J. Chevallier, M. Barbé, B. Théis, F. Jomard and S. Bland

SEMII.6 ***RETIRADO***Carbon Switchingin MOCVD Carbon Doped GaAs***WITHDRAWN*** 53
J. Mimilaand S. Bland

SEMIL7 On Metastabile Properties of Plasma Treated a-Si:H Thin Films 53
E.Pincik, M. Jergel, H. Gleskova, R. Brunner, J. Mullerova, K.Gmucova

SEMII.8 Fabricacién y Caracterizacion de Inductores sobre Silicio 54
Jestis Huerta-Chua, Alejandro Diaz-Sanchez, Alfonso Torres-Jacome, Roberto Murphy-Arteaga, Wilfrido Calleja
Arriagay Mauro Landa

SEMII.9 Electron and Phonon Thermal Wavesin Semiconductors: The Effect of Carrier Diffusion and Recombination on 54

the Photoacoustic Signal
L. Villegas-Lelovsky, G. Gonzéalez dela Cruz , Yu. G. Gurevich
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SEMII.10 Raman Scattering Determination of Free Carrier Concentration in Te Doped Gal nAsSb Alloys Grown by Liquid 54
Phase Epitaxy ’
M. Rojas-Lépez, J. Diaz-Reyes, J. L. Herrera-Pérez, J. Mendoza-Alvarez

SEMII.11 Dispersion Raman, XTEM y AFM de Peliculas Epitaxiales de GaAs Crecidas en Ambiente de Hidr 6geno Atémico 55
F. Silva-Andrade, A. Cantarero, F. Chavez, A. llinskii, T. Prutskij

SEMII.12 Growth and Characterization of CdTe/ZnTe Ultra-Thin Quantum Wells Obtained by Pulsed Beam Epitaxy 55
M. Garcia-Rocha and |. Hernandez-Calder6n

SEMII.13 Characterization of ZrO,:Mn,Cl Luminescent Coatings Synthesized by the Pyrosol Technique 55
M. Garcia-Hipdlito, O. Alvarez-Fregoso, E. Martinez, C. Falcony, M.A. Aguilar-Frutis

SEMII.14 Kinetics of Growth of ZngsCdosSe (100) Ordered Alloys 56
E. Lépez-Luna, |. Herndndez-Calderon,

SEMII.15 Structural and Technological Considerationsin the Design of Quantum Hall Effect Devices 56
Z. Rivera, A. Guillén, V. H. Méndez, L. Zamora, J. Huerta, F. Hernéndez, and M. L6pez

SEMI1.16 Electrical Characterization of High Electron Mobility Systems Based on AlIGaAs/GaAs Heter ostructures Grown 57
by MBE

Z. Rivera, A. Guillén, V. H. Méndez, L. Zamora, J. Huerta, F. Hernandez, and M. Ldpez

SEMII.17 Characterization of GaPN Layers Grown by Molecular Beam Epitaxy on Si Substrates 57
M.A. Santana-Aranda, M. Melendez-Lira, M. Lopez-Lopez, S. Jimenez-Sandoval, K. Momose, H. Y onezu

SEMI1.18 Study of Chemically-Bath-Deposited CdS Thin Films Doped with M ethylene Blue 57
SA. TomésVelazquez, V. Altuzar, R. Lozada-Morales, S Stolik, O. Zelaya-Angel, B. Negrete, J. Sosa, O. Portillo-
Moreno and R. Palomino.

SEMII.19 Photo- and Cathodo-L uminescence Characteristics of SiO, and SRO Films|Implanted with S 58
F. Flores Gracia, M. Aceves, J. Carrillo, C. Dominguez, C. Falcony

SEMI1.20 Transition From CdSto CdCO3; by Temperature Deposition | nfluence. 58
O. Portillo-Moreno, M. Herndndez-Herndndez, R. Lozada-Morales, R. Plomino-Merino, O. Zelaya-Angel Ana Bertha
Soto, L. Bafios-Lopez

SEMII.21 Effect of Hydrogen Dilution during L ow Frequency Plasma Deposition on Optical properties of SiH, Films 58
A.Sibacha, A.Kosarev, A.Torres, C.Zuniga

SEMII.22 Conception of Surface Heat Capacity and its Rolein the Nonstationary Heat Problems 59
G.Gonzaez delaCruz, Y u.G.Gurevich, G.N.Logvinov

SEMI1.23 Cluster or Single Atom Incor poration in Thin Films of MBE-Grown Silicon 59
A. Zehe, A Ramirez

SEMII.24 Obtencién y Caracterizacion de TiSi; 60
Felipe Coyotl Mixcoatl, Alfonso Torres Jacome

SEMII.25 Space Group and Compatibility Relations of Ordered and Disordered ZnosCdosSe Alloys 60
J.C. Salcedo-Reyesand |. Hernandez-Calderén

DIEII.1 ZnO:Al Thin Films Obtained by Chemical Spray: Effect of Substrate Temperature and the Solvent 61
M. delaL. Olvera, A. Madonado

DIEIl.2 Synthesisand Characterization of Aluminum Oxide Thin Films Deposited from Organic and I norganic Reagents 61
M. Aguilar-Frutis, C. Falcony, O. Sanchez and M. Garcia

DIEII.3 Photoluminescent Properties of Hafnium Doped ZrO, Films Prepared by Ultrasonic Spray Pyrolysis Technique 61
V.H. Meza-Laguna, , E. Martinez, O. Alvarez-Fregoso, M. Garcia-Hipdlito, F. Ramos-Brito and C. Falcony

DIEIl.4 Synthesisand Characterization of ZrO,:Nd Luminescent Films 62
A. Corona-Ocampo, E. Martinez, O. Alvarez-Fregoso, M. Garcia-Hipdlito, F. Ramos-Brito and C. Falcony
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DIEILS Study of Some Physical AspectsInvolved in the Behavior of the Aluminum/SRO/Silicon Structure 62
J. A. Luna-L6pez, M. Aceves-Mijares, J. Carrillo-Lépez

DIEIIl.6 Caracterizacion de Oxinitruro de Silicio por Espectr oscopia de Electrones Auger 62
E. Gomez-Bargjas, J. Carrillo-Lopez, R. Silva-Gonzélez, A. Morales-Acevedo, A. Flores-Tlalpa, y G. Santana-Rodriguez

DIEIL7 Estudio Morfoldgico de la Evaporacion del BaF, sobre Sustratos de Si(111) y su Caracterizacion por OM, SEM 63
(EDS),y AFM
J 1. Becerra, A. Lara, A. Zehe, F. Silva, R. Silva, C. Falcony, R. Fragoso, J. Méndez

RECII.1 Fabricacion y Caracterizacion Opticade Material Ternario ZnO-CdO-TeO, 64
MaE. Zayas, Azucena Gonzélez, Felipe Medrano, Humberto Arizpe, R. Betancourt y C. Duarte

RECII.2 Optical Characterization of an Electric Arc Used in the Preparation of Carbon Films 64
S. Muhl, F. Maya, E. Camps, M. Villagran and A. Garcia

RECII.3 Car acter isticas Opticas de Peliculas de SiO, Obtenidas por Sol-Gel 64
J. Hernandez-Torres, A. Mendoza-Galvan.

RECII.4 Caracterizacion Opticay Estructural de Peliculas de SiO, Prepar adas por e M étodo de Sol-Gel Conteniendo 65
Niquel
J. Hernandez-Torres, A. Mendoza-Galvan.

RECII.5 Biocompatible Zirconia Coating Prepared by the Spray Pyrolysis M ethod on Stainless Steel 65
C. Mendoza-Barrera, M.A. Santana-Aranda, M. Meléndez-Lira, J. Menéndez and M.delaL. Olvera

RECII.6 Study of The Evolution of Cobalt Speciesin Silica Xerogels 65
G. Ortega-Zarzosa, M .E. Compean-Jasso, J.R. Martinez, and F. Ruiz,

RECII.7 Roughness Deter mination in Metallic and Glass Surfaces by Laser Light Scattering 66
M. Pifi-Mancilla, M. Ruiz-Torres, L. Ledn-Martinez, J. Huerta-Ruelas

RECII.8 Development of a Ceramic-Polymer Hybrid, Abrasion-Resistant Coating, to be Used on Wood 66
T A. Zepeda, M. Estévez, M. Llamas, M. Martinez, V. Castafio y R. Rodriguez

RECII.9 Estudio de Recubrimientos Durosde TiN Fabricados por PVD- Arco Eléctrico, por Medio de AFM, XRD y XPS 66
O. Ceh, F. J. Espinoza Beltran, |.Oliva, J.Gonzalez-Hernandez, P.Bartolo, J.E.Corona, Hernandez-Landaverde M. A,y W.
Cauich

RECII.10 Disefio, Construccion y Caracterizacion de un Sistema Antirreflector para un Laser de CO.. 67

J. Pedraza, F. Gracia, P. Tecuatl y C. Robledo

RECII.11 Cathodoluminescent Characteristics of Al,O3 Thin Filmsand Powder s Doped with Th and Eu 67
A. E. Esparza Garcig, M. Garcia, M. A. Aguilar Frutis, C. Falcony

CMIlL1 M echanical Characterization of LayersBased on Transition Metals Nitrides (Ti, Al) Deposited by Reactive 68
Sputtering

M.A.Auger, O.Sanchez and JM.Albella

CMIl.2 Influence of Surface Thermal Conductivity on Transient Temperature Distribution 68
Yu. G. Gurevich, G. N. Logvinov and J. L. Salazar

CMIL3 Quasi-one-Dimensional Excitons Confined By Electrostatic and Magnetic Fields 69
A.D. Herndndez de la Luz, Gregorio H. Cocoletzi

CMIlL4 Recombinacion en los Semiconductores: Aparicién de Portadores Fuera de Equilibrio debido a I nyeccion o 69
Redistribucion en laMuestra
G. Espgjo, Yu. G. Gurevich, O. Yu. Titov, I. N. Volovichev

CMILS On theKineticsof Si Cluster Incorporation in MBE Growing Silicon Thin Films 69
A. Zehe, A. Ramirez

CMIL.6 Thermoluminescence and Structural Characterization of New Phosphor Ceramics 70
R. Bernal, C. Cruz-Vazquez, K. R. Alday-Samaniego, L. A. Avila-Villa, F. Brown and M. Barboza-Flores

CMIL7 High Resolution Studies of Mineral Cementum 70
Alvarez Zauco E. Alvarez-Pérez M., Arzate H., Ortiz Lopez J., and Alvarez Fregoso O.
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CMIL.8 Optical Setup to Characterize Optical Active Liquid Solutions 70
F. Hernandez-Marquez, D. Lopez-Echevarria, E. Ramirez-Contreras J. Huerta-Ruelas

CMIL9 Structural Characterization of CdZn,Tey« Thin Films 71
M. Zapata-Torres, R. Castro-Rodriguez, O. CalzadillaAmaya, A. Zapata Navarro, M. Meléndez-Liray J. L. Pefia

CMI1.10 Deter minacion de la Concentracién de Solidos Suspendidos por Dispersion deLuz 71
C. Carrera, G. Ramosy A. Herrera-GOmez

CMIl.11 Estudio de Grénulos Agregados de Almiddn a Través del Andlisisde Dispersion delLuz 71
M . Canénico-Franco, G. Ramos, A. Herrera-Gomez

CMIl1.12 Electrical and Optical Characterization of Ge,Sb,Tes Thin Films 72
E. Moraes- Sanchez , E. Prokhorov, A Mendoza- Galvan, M.A Hernandez- Landaverde, J. Gonzdlez Hernandez

CMI1.13 Quick Method for Determination of Starch Gelatinization Temperature 72
Gaytan- Martinez M, Morales- Sanchez E, Figueroa Céardenas J.D

CMIl1.14 Electrical Propertieson Boron Doped Amorphous Silicon Films (a-Si-B:H) 72
Aurelio Heredia J., Alfonso Torres J., Javier delaHidalgaW., Alberto Jaramillo N., Antonio MunguiaC. Carlos Zufiga
I

NANO.1 Electron Localization in Narrow Rough-Bounded Wires: Evidence of Different Surface Scattering M echanisms 73
N. M. Makarov and Yu. V. Tarasov

NANO.2 Electronic Properties of ZnSe/Zn,.Cd,Se/ZnSe Quantum Wells 73
J. Madrigal Melchor and D. A. Contreras Solorio

NANO.3 Nanostr uctured Molybdenum Bronzes 73
JP. Vésquez Lopez, O. Alvarez-Fregoso, M.A. Alvarez-Pérez, J.A. Juarez Idlas, M. Garcia-Hipdlito, E. Martinez, C. D.
Hernandez Pérez.

NANO.4 Growth Process of GaAs(N) Nanowhisker Thin Films 74
S. A. Canales-Pozos, D. Rios-Jara, O. Alvarez-Fregoso, M. A. Alvarez-Pérez, M. Garcia-H, E. Martinez, J. Juérez-Idas,
O. Zedlaya-Angel and J.G. Mendoza-Alvarez.

NANO.5 Caracterizacion Optica de Nanocompésitos de Ge/ZnO 74
Gildardo Casarrubias-Segura, U. Pal, Oscar Zarate-Corona

NANO.6 Optical Absorption of Colloidal Dispersion of Bimetallic Nanoparticles Au/Pd 74
J. F. Sénchez-Ramirez and U. Pal

NANO.7 Optical and Structural Characterization of CdS Self-Assambled Nanostructures Produced by Pulsed L aser 75
Deposition

Carlos Manzano, Roman Castro, Juan L. Pefia, and M. Meléndez-Lira

NANO.8 Caracterizacion de Sulfuro de Cadmio Depositado sobre M embrana de Huevo 75
J. M. Gracia-Jiménez, E. Rosendo-Andrés, M. E. Hernandez-Torres, R. Silva-Gonzélez, M. Peattabi

NANO.9 Characterization of CdS Clustersand Superclustersin A Type Zeolite 76
M. Flores Acosta, R. Ochoa Landin, H. Arizpe Chavez, F. Castillon Barraza and R. Ramirez-Bon

NANO.10 Synthesis of Self-Assembled InAs Quantum Dots Studied by Reflectance-Differ ence Spectr oscopy 76
N. Saucedo-Zeni, L.Zamora-Peredo, C.I. Medel-Ruiz, A.Lastras-Martinez and V.H. Méndez-Garcia

NANO.11 Study of the Surface Morphology and Refractive Index in Porous Silicon Nanometric Films 76
G. Aguila Rodriguez, R. Pefia Sierraand G. Romero-Paredes R.

Clsi Discharge Cleaning and Wall Conditioning in a Novillo Tokamak 7
R. Valencia, J. delaRosa, E. Camps, G. Contrerasand S. Muhl

Cls.2 Preparation and Characterization of Platinum Palladium Catalyst Supported on Silica 7
N. Castillo, L. Rend6n and R. Pérez

CIS3 Thermal Response of a KNUDSEN-Type Effusion Sour ce to Sudden Heating-Power Changes 7
A. Zehe, A Ramirez, B. Milller
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Cls4 Calculations of a Correction Matrix of AES Depth Profiling for the I nterface AlGe/n-GaAs 78
M.P. Hernandez, C.F. Alonso, E.A. Menendez, P. Bartolo-Perez, W.Cauich, J.L. Pefial

CIS5 Photoluminescence and In-Situ RHEED of Ultra-Thin CdSe Quantum Wells 78
C. Vargas-Hernandez, O. de Méelo, |. Hernandez-Calderén

CIs.6 Influence of the Surface Waves on the Transmission Coefficient in Piezo-Composites 79
G. Monsivais and R. Rodriguez-Ramos

CIs7 Native Gaas Antisite Defectsin L PE-Grown GaAs Layersand Neutralized by Sn Doping 79
A.M.Lopez-Béltran, J.G.Mendoza-Alvarez, C.A.Algjo-Armenta, G.Torres-Delgado, L.N. Algo-Armenta.

El1l Medicién de Par &metr os Opticos en Peliculas de a-Siy.,Cx:H 80
H. RojasP., A. Torres J., F.-J. Renero C.

El.2 Design and Construction of a Compact Monoblock for Gas Phase Mirage Effect Spectroscopy 80
JL. Jiménez-Pérez, A.Cruz-Orea, J. G. Mendoza Alvarez, F.S.Sinencio and SA. Tomas

El.3 The Fabrication Process Effects Over Clock Distribution Networks 80
M. Salim Maza, M. Linares Aranda

ElL4 Disefio y Construccion de un Espectro-Analizador en el Visible, para Caracterizar Peliculas M etédlicas Delgadas 81
M. Herndndez, R. Hernandez, A. Juérez

EL5 Plasma Spectra Analysis Using Bidimensional Acquisition With Fiber Optics 81
E. Pérez-Tijerina, R. Machorro, and J. Bohigas,

El.6 Implementacién de Cir cuitos Analégicos Empleando Transistores MOS de una Compuerta Flotantey Mltiples 81
Compuertas de Control

Victor Manuel Rincdn Lozano, Alfredo Reyes Barranca, Erendida Garciay José Dominguez

EL7 Semi-Analytical M odeling of the Cryogenic Self-Heating of Silicon Integrated Devices 82
F. Javier De laHidalga-W and Mauro Landa-V

EL8 Verification of Binary Logic Functionsof XOR and X-NOR Gates Using MOSFETswith Floating Gate 82
ErendiraGarciaR., M. Alfredo ReyesB., Victor M. Rincén L., J. Luis Dominguez R.

EL9 Sistema de Redes Neur onales Dindmicas Aplicadasa Control de Biorreactores 82
Agustin |. CabreraLlanos, Jorge |. Chairez Oriay Gonzalo Galvez Coyt

El.10 TheFirst Cesium Molecular Beam Clock Developed in Latin America: High Accuracy Evaluation of Systematic 83
Effects
Sergio Lépez-Lépez, Eduardo De Carlos, J. Mauricio Lopez-Romero, Ivan Dominguez-L6pez y Hagman Ramirez-Reyes

El.11 Disefio y Construccion de un Dispositivo parala Medicion de Densidad de Portadores de Carga Mediante 83
Termopotencia
J. A. Davila-Pintle, J. A. RiveraMarquez, |. Huixtlaca-Cuatecatl, M. Rubin-Falfan, E. Jaramillo-Saldafia, O. Portillo-
Moreno, R. Lozada-Moraes, R. Palomino-Merino y O. Zelaya-Angel

El.12 Celda de Memoria Sinaptica EEPROM 83
José Luis Dominguez Rodriguez, Mario Alfredo Reyes Barranca

El.13 Disefio y Construccion de una Trampa M agneto Optica para Atomos de Cesio 133 84
Hagman Ramirez Reyes, Eduardo De Carlos Lopez, Ivan Dominguez-Lépez, J.Mauricio Lépez Romeroy Sergio Lopez-
L 6pez

El.14 On-Line Monitoring of Atmospheric Ethenein Mexico City by Photoacoustic Spectroscopy 84

V. Altuzar, S. A. Tomas, O. Zelaya-Angdl, F. Sanchez-Sinencio, J.L. Arriaga
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Influence of Growth Direction on Order-Disorder Transition in (GaAs)1(Si2)x and (GaAs)1x(Ge): Alloys

Hugo Navarro-Contreras, A.G. Rodriguez, and M.A. Vidal
Instituto de Investigacion en Comunicacion Optica, Universidad Auténoma de San Luis Potosi,
Alvaro Obreg6n 64, San Luis Potosi, SL.P., México 78000.

(GaAs)14(Ge)x metastable aloys were epitaxialy grown on (001), (111), (112) and (113) GaAs by rf magnetron sputtering. Additionally, (GaAs)1x(Siz)x
metastable aloys were epitaxiadly grown on (001), (111), (110) and (112) GaAs. Single crystal alloys were obtained for Si concentrations in the range 0 =<
x=< 0.43. At higher concentrations the Si segregated. A different long range order parameter behavior with Ge and Si concentration is observed for each
growth direction. This provides direct evidence that growth direction affects the long range order disorder transition exhibited by these aloys. The epitaxial
growth of these aloys was modeled by a Monte Carlo simulation. The good agreement between the experimental and modeled long range order parameter
evidences that atomic ordering in these aloys is ruled mainly by growth direction and not by thermodynamic factors. On the other hand, measurements of the
optical gap and Raman scattering in Ge, show that the optical properties are governed by near neighbor correlations and therefore by their short range order.
Hence, the substrate orientation and the long range order have negligible effect on the optical properties.

Low Temperature Photor eflectance Studies of AlGaAsSh/GaSb Heterostructures

C. A Algo-Armenta
ECFM-UASand Centro de Ciencias de Snaloa,
Ave. De las Americas 2771 Norte, Culiacan, Snaloa, México.

AlGaAsSh quaternary semiconductor layers are of great interest because their important application as the confining layers in the double heterostructure system
AlGaAsSh/InGaAsSh/AlGaAsSh used for the fabrication of semiconductor lasers emitting in the medium infrared (1.6-3.7microns). The characterization of the
layer crystalline quality is fundamental for these applications. Using the liquid phase epitaxy (LPE) technique, AIGaAsSb epitaxia layers were grown on GaSb
substrates at temperatures around 530 C. Two types of samples were grown: one with an Al concentration of 5% where there is a direct bandgap; and the other
one with an Al concentration of 27% where an indirect bandgap semiconductor is obtained. The low temperature photoreflectance (PR) technique was used in
order to study the optical properties of the AlGaAsSb/GaSb heterostructures for the two auminum concentrations used. From the fitting of the theoretical
lineshape to the experimental spectra, the fundamental direct bandgap, Eo, and the broadening parameter, G, were determined as a function of the temperature
in the range 15-320K. For low temperatures, Eo has a Varshni-type behavior, and from the fitting to the Varshni equation we determine the respective
parameters for these type of quaternary materials. The behavior of the G parameter as a function of temperature changes drastically when the aluminum
concentration in the layer increases from 5% to 27% and it can be an indication of phonon participation in the optical transitions for the samples with higher
aluminum contents.
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Algunas Aplicacionesde a-Si:H y sus Aleaciones

Alfonso Torres Jacome
Instituto Nacional de Astrofisica Opticay Electronica
INACE
Luis Enrique Erro No. 1, Tonantzintla, Pue., C.P. 72840
email: atorres@inaoep.mx

Los semiconductores amorfos obtenidos mediante la técnica de PECVD ofrecen alta versatilidad al controlarse las propiedades de estos mediante variacion de
las condiciones de deposito. De esta manera es posible fabricar materiales hechos a la mediada para aplicaciones especificas. Asi por gemplo aSi:H y sus
aeaciones con Ge, C, y N ofrecen entre otras ventgjas una variacion gradual del ancho de banda dptico e indice de refraccion. Los dispositivos fabricados en
estos materiales se consideran una tecnol ogia emergente con nuevas aplicaciones tanto en Gptica como en electronica

Debido a la compatibilidad de las técnicas de deposito del aSi:H y sus aleaciones con e proceso de fabricacion de circuitos integrados en base de silicio, estos
materiales han sido usados para € desarrollo de detectores con aplicaciones en comunicaciones mediante fibras dpticas, detectores de infrarrojo cercano,
transistores hipolares de heterounion y bolémetros de pelicula delgada. En el presente trabajo se muestran algunos resultados obtenidos en el laboratorio de
Microelectronicadel INAOE.

Célculosde Primeros Principios de la Energia Total de la Reconstruccion Inducida
por Al en la Superficie Si(001)-(4x3)"

Gregorio H. Cocoletz
Instituto Fisica, Universidad Auténoma de Puebla
Noboru Takeuchi
Centro de Ciencias de la Materia Condensada, Universidad Nacional Auténoma de México, Ensenada Baja California

Estudios experimentales con e microscopio de barrido por tunelamiento de electrones (STM) han demostrado que la superficie Si(001) se reconstruye de
diferentes formas cuando se le deposita un metal del grupo Il de la tabla periddica. A temperaturas bajas y concentraciones pequefias de recubrimiento, la
superficie se reconstruye forméndose lineas de dimeros del meta adsorbido en la direccion perpendicular a la fila de dimeros de Si. En contraste, a
temperaturas dtas y recubrimientos pequefios, las lineas de dimeros ya no se forman, en su lugar aparecen subunidades del meta que se deposita, la
periodicidad cambia de (2x1) a (4x3). En este trabajo describiremos estudios de primeros principios de la reconstruccion de la superficie Si(001)-(4x3) inducida
por Al cuando € metal se deposita a altas temperaturas. Mostraremos como € modelo de Bunk explica los resultados experimetales de Zhu et. a. de la
estructura atdmica. Para fines de comparacion, consideraremos también los modelos de Zotov et. a. y Zhu et. al. Comentaremos la reconstruccion cuando el
metal se deposita a bajas temperaturas. Ademés mostraremos imégenes calculadas de STM para el modelo de Bunk.

" : Trabajo financiado por CONACY T, proyectos 33587 y 26363

Manipulating Atomswith Light and its Application in M etr ology

J. Mauricio Lépez-Romero*, Eduardo De Carlos?, Ivan Dominguez-Lépez', Sergio Lopez-Lépez', Hagman Ramirez-Reyes®
ICentro nacional de Metrologia, Divisién de Tiempo y Frecuencia
Km. 4.5 Carretera a los Cues, El Marqués Querétaro, México.
2Facultad de Ciencias, UAEM, Avenida Universidad 2001, colonia Chamilpa, Cuernavaca Morelos, C.P. 62210, México.
®Instituto de Fisica, UNAM, Ciudad Universitaria, México D.F. C.P 04360

In recent years, production of cold-atoms ensembles by magneto-optical trapping has become a widely used technique in spectroscopy, in atom interferometry,
and metrology. In metrology cold atoms production provides an advanced technique to measure the hyperfine levels of the ground state of the Cs-133 atoms by
vertical launching atoms while maintaining low temperatures, as low as 3x10° K over absolute zero, allowing the realization of the so called atomic fountain
frequency standards and so providing a way to measure, with extremely high accuracy, the energy difference of the hyperfine levels of the ground state of the
Cs-133 atoms. With this ultra high resolution spectroscopy is possible to reproduce the definition of the time unit of the International System (Sl), the second,
with an accuracy of few parts in 10™. In this work we present a brief review of the development of the atomic clocks and we focus on the manipulation of the
Cs-133 atoms with light an its application on the reproduction of the time unit, the second, of the SI. We review the mechanisms of the interaction photon-
atoms that allows the control of the atom’s internal and external degrees of freedom involved in the Cs-133 cooling. Finally we present the progress done in
Mexico at the Centro Nacional de Metrologia (CENAM) in the design, construction, and operation of atomic clocks using atoms manipulation with light.

Mazatlan, Sinaloa, México
Octubre 1 al 5, 2001



7 Sociedad Mexicana de Ciencia de Superficies y Vacio A.C.
x\&\w/{éz XXI Congreso Nacional

Improved Brightness and Efficiency in ZnS:Mn Electroluminescent Sputter Deposited
Thin Films by Codoping with KCI

J.S Lewis* M.R. Davidson,# and P.H. Holloway* #
*-Department of Materials Science and Engineering
#-MICROFABRITECH
University of Florida, Gainesville, FL 32611-6400

The mechanisms leading to improved brightness, efficiency, and stability of alternating-current thin-film electroluminescent (ACTFEL) ZnS:Mn phosphors
have been studied. Ex-situ co-doping of the sputter deposited ZnS:Mn active layer with K and Cl results in a 53% improvement in brightness, a 62 %
improvement in efficiency, and better 100-hour accelerated aging stability. These improvements result from a 75% increase in excitation efficiency for
conduction electrons, combined with a small decrease in both light outcoupling and non-radiative recombination efficiencies in the electroluminescent films.
Electrica properties data show a reduced amount of static space charge in the do-doped films, resulting in a larger average field, increased excitation efficiency,
and increased charge multiplication. The reduced space charge is attributed to the addition of charge compensating zinc vacancy-chlorine complexes and
isolated chlorine point defects, which are acceptor and donor defects, respectively, and the reduction of zinc vacancy deep hole traps. It is postulated that
higher average fields result in so much higher injected charge from electron multiplication or donor ionization that EL excitation is limited by the phosphor
resistance rather than capacitance or density of states. The possibility of using these mechanisms to increase the efficiency of generic ACTFEL phosphors will
be discussed.

Challenges for Small Defect Characterization During Wafer Processing

C. R Brundle,
Defect and Thin Film Characterization,
Applied Materials,
Santa Clara

There is often confusion as to how the wafer processing industry uses the terms defect detection, review, classification and characterization, so their meanings
and inter-relations are briefly reviewed. Defect Characterization implies analysis in sufficient depth to establish the nature of the defect and root cause. This
often involves close collaboration between the analyst and the engineer (Process/Defect/Yield) “owning” the problem.

For particle defects, the first, and dl-important, challenge is to quickly and reliably re-find any defect identified as such by defect detection, even down to very
small sizes (sub 0.1um). Requirements for achieving this are discussed. The second challenge is composition and morphology determination by SEM/EDX.
With correct protocols (which will depend on circumstance) it is often possible to determine composition sufficiently well to determine what the particle is (eg.
Al03, not “contains Al and O") and establish root cause, even down to the 0.2um range. Sometimes SEM/EDX is insufficient, either because chemistry/phase
information is aso needed (eg. hydrocarbon, graphite, or diamond, not just “carbon”), or because the particle is too small or too thin for EDX. Then it is
necessary to move to more sophisticated techniques capable of giving chemistry information and/or of handling very small or very thin situations.

Examples, drawn from a range of hardware issues and processes (CVD, etch, CMP, etc.), largely during hardware/process development through to apha and
beta exit of the tool/process, are given. They fal into the classes of @ where SEM/EDX (done at the expert level) is necessary and sufficient to establish root
cause, and b) where one or more of the techniques of SEM/FIB/EDX, micro-Raman, SAM, SIMS, or AFM are aso needed. All work involves analytical
instrumentation handling full 300mm wafers, with the exception of SIMS.
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Proteins, Biomaterials and Surface Analysis

David G. Castner
National ESCA and Surface Analysis Center for Biomedical Problems*
Departments of Bioengineering and Chemical Engineering
Box 351750, University of Washington
Seattle, Washington 98195-1750 USA

The adsorption of proteins onto a biomaterial surface from the surrounding fluid phase is rapid, with the surface properties of the biomaterial determining the
type, amount, orientation and conformation of the adsorbed proteins. The composition of the adsorbed protein layer (i.e., the type and concentration of the
proteins present in the adsorbed film) can differ from the fluid phase composition and can change with time adsorbed. For example, the initial composition of
the protein film formed upon exposure of a biomateria to blood plasma is typicaly enriched fibrinogen. With increasing exposure time, the fibrinogen
concentration in the adsorbed film decreases as it is displaced by the other proteins from the blood plasma. In addition to the time-dependent compositional
changes, each absorbed protein can undergo conformational and orientational changes. Upon adsorption, a protein can retain the conformation or structure it
has in the biologica environment or it may conformationally change in response to local environments. The nature of the biomaterial surface strongly
influences the composition and recognizability of the adsorbed protein layer, which in turn affects the subsequent cellular interactions. Thus, to understand the
biologica response to a biomaterial, especially in vitro, one must fully understand the nature of the adsorbed protein film that forms on that biomaterial. X-ray
photoelectron spectroscopy (XPS), stetic time-of-flight secondary ion mass spectrometry (ToF SIMS), scanning probe microscopy (SPM), and near edge x-ray
absorption fine structure (NEXAFS) are some of the surface science techniques that can be used to characterize adsorbed protein films. XPS provides
information about the amount, thickness, and coverage of adsorbed protein films. Static ToF SIMS combined with multivariate analysis provides information
about the type, amount and conformation of adsorbed proteins. SPM and NEXAFS provide information about the shape and orientation, respectively, of
adsorbed proteins. Using these techniques in a complementary manner can provide the detailed information needed to correlate the surface structure and
composition of a biomateria to the type of protein and cellular interactions that occur with that surface. Several examples showing how biomateria surface
structure is related to the adsorption of proteins and subsequent cellular reactions will be discussed. These examples will range from biomaterials that resist
protein adsorption [e.g., poly(ethylene glycol)] to those that tightly bind proteins[e.g., fluorocarbons).

*NESAC/BIO is supported by NIH grant RR-01296 from the National Center for Research Resources.

A discussion of the Behavior of Titanium Under High Energy lon Implantation

J. Rickards
Ingtituto de Fisica, UNAM

lon implantation has been used routinely for more than 30 years. In this period a great amount of information has been collected on the physical processes
involved in ion implantation in solids, spanning topics such as stopping power, radiation damage, sputtering, ion mixing, defects, diffuson, and many others.
Many models, like the spike model, have been developed to explain these processes, and detailed calculations have been made, for instance, using molecular
dynamics and Monte Carlo techniques. In spite of the copious knowledge that has accumulated, new effects are still being observed, partly due to increasing
the energy regime, but also to the availability of new more sensitive experimental techniques. Recent results [1,2] of the formation of a new phase in titanium
and the alloy Ti-6Al-4V when they are bombarded with different MeV energy ions will be discussed, and their relation to various models. The appearance of
the new phase does not depend on type of implanted ion (C, Si, Ti, Pt and Au), so chemical effects are ruled out. The amount of the new phase produced does
not follow the regular behavior of the nuclear stopping power, which in this energy regime is orders of magnitude more intense for heavy ions than for light
ions. Therefore the application of the displacement and thermal spike model must be investigated further.

The support of CONACYT projects F036-E9109 and G0010-E is acknowledged.

[1] R. Trgjo-Luna, L.R. delaVega, J. Rickards, C. Falcony and M. Jergel, J. Mater. Sci. 36(2001)503.
[2] L.R. delaVega, R. Trejo-Luna, J. Rickards, C. Falcony and L. Bafios, to be published.
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X-ray Reflectivity Study of a W/Si Multilayer Grating

M. Jergel™®, D, P.Mikulik™ , Y, L. Ortega®, E. Majkova®, E. Pincik*, S. Luby®, I. Kostic®, P. Hudek®
ICentro de Investigacion y de Estudios Avanzados del |PN, Mexico City, Mexico
2Fraunhofer Institut fuer Zerstoerungsfreie Pruefverfahren, Dresden, Germany
3Laboratoire de Cristallographie du CNRS, Grenoble, France
“Institute of Physics, Sovak Academy of Sciences, Bratislava, Sovakia
®Institute of Computer Systems, Sovak Academy of Sciences, Bratislava, Sovakia

Multilayer gratings are thin film structures with unique optical and electronic properties utilized in X-UV optics (mirrors) and microelectronics (quantum
wires), respectively. The structural characterization is of primary importance to control the dominant properties of interest. The x-rays provide the only non-
destructive tool giving access to the surface morphology and internal structure of the grating at the same time. We have studied an optical lamellar W/Si
multilayer grating with nominal lateral and norma periods of 800 nm and 8 nm, respectively, prepared by electron beam evaporation and electron beam
lithography. Coplanar and non-coplanar X-ray reflectivities have been measured with laboratory and synchrotron sources, respectively. The vertical layer set-
up and the interface roughnesses are determined from the fit of coplanar measurements with the calculation performed within the dynamica theory of X-ray
scattering. Non-coplanar measurements are discussed qualitatively using constructions in the reciprocal space. Slight imperfections of the real grating structure
due to the preparation procedure have been revealed and are discussed.

a: on leave from Ingtitute of Physics, Slovak Academy of Sciences, Bratidava, Slovakia

r: on leave from Laboratory of Thin Films and Nanostructures, Masaryk University, Brno, Czech Republic

Under potential Deposition of Cu on Bromide-Modified Au(111): an In Situ Scanning Tunneling Micr oscopy Study

J. Valenzuela-Benavides' and A. Martinez-RuiZ’.
ICentro de Ciencias de la Materia Condensada, U.N.A.M.. Apdo. Postal 2681
Ensenada, B.C. 22800, México.
2Facultad de Ciencias, Universidad Auténoma de Baja California, Apdo. Postal
1820, Ensenada, B.C. 22800, México.

Continuing with our recent study of Cu undepotentia deposition (UPD) on iodine-modified Au(111), we present results from Cu UPD on bromide-modified
Au(111) electrode surfaces in sulfuric acid solutions. As in the case of iodine, the bromide adlayer undergoes structura changes as copper deposition proceeds
until the completion of a Cu monolayer is reached. Scanning tunneling images and cyclic voltammetry results are presented during copper deposition and
stripping on and from the Au surface.

Optical Properties of Near-Surface Exciton Quantum Wells*

Felipe Pérez-Rodriguez
Instituto de Fisica de la Universidad Auténoma de Puebla,
Apdo. Post. J-48, Puebla, Pue. 72570, México

An overview of investigations on near-surface semiconductor quantum wells, whose optical properties are considerably affected by the interaction of the
exciton with the sample surface will be given. Near-surface quantum wells with both weak and strong quantum confinement of excitons will be considered. In
the regime of weak confinement, the effective width d of the quantum well is much larger than the exciton radius a0 and, therefore, the center-of-mass motion
of the exciton is quantized. In the opposite case (strong confinement regime) the quantum-well thickness d is smaller than a0, hence the electron and hole are
quantized separately in the growth direction and form a quasi-2D exciton due to the in-plane Coulomb interaction. When the exciton quantum well is very close
to the sample surface, exciton dynamics is determined not only by characteristics of the quantum well, but also by factors such as the no-escape condition for
the electron and hole at the sample boundary, the image potential, and surface roughness. Optical spectra (reflectivity, absorption, and light-scattering cross
section) for various systems of near-surface quantum wells will be presented. In addition, recent results for magneto-excitons in near-surface quantum wells
will be discussed too.

*: Thiswork is partially supported by CONACYT.
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Porous Silicon I nterfaces: Properties and Applicationsto Optoelectronic Devices

J.M. Martinez-Duart, R.J. Martin-Palma
Departamento de Fisica Aplicada C-12, Universidad Auténoma de Madrid, 28049 Cantoblanco, Madrid, Espafa.
L.Vazquez, F. Agull6-Rueda
Instituto de Ciencia de Materiales de Madrid (ICMM, CSIC). 28049 Cantoblanco, Madrid, Espafia.
R. Guerrero-Lemus
Departamento de Fisica Basica, Universidad de La Laguna, 38204 Tenerife, Spain.

In this talk we would like to give an insight of some of the potentiad advantages that porous silicon (PS) surfaces and interfaces present in optica and
optoelectronic devices. The results on the properties of the PS interfaces and devices will be mainly based in those obtained in our laboratory, in the OPTIC
program of the European Community, in which we have participated as partners and, in a smaller proportion, in results obtained in other laboratories. The
potential advantages of the use of PS in optoelectronic devices are mainly due to: a) the surface roughness of the material that makes it to behave as an
antireflection coating; b) the PS photoluminescent properties which permit to convert part of the ultraviolet solar spectrum in visible photons with higher
quantum efficiency; c) the PS band gap can be adjusted by varying the formation parameters; d) the incident radiation is dispersed by the porous structure and
therefore diffused light reaches the junction; €) easiness of fabrication of superlattices and PS graded coatings with optimal optical properties; f) the relaxation
of the momentum-conserving rule which makes it PS to behave somewhat as a direct band-gap semiconductor.

A very important previous step while dealing with PS consists in being able to produce samples with reproducible properties. For this object the surface of the
films have been characterized by surface and thin film analytical techniques such as XPS, FTIR, TEM, SEM, AFM and micro-Raman spectroscopies.
Obvioudly, it is aso important the stabilization of the surface of PS carried out by techniques like rapid thermal processing in oxygen and nitrogen atmospheres
and also by hydrogen passivation.

One of the problems that first arises while trying to develop an optoelectronic device based on PS is due to the contact resistance between the metal and the
porous silicon. Results are presented for PS contacts to gold, aluminum and titanium, and also to conducting polymers. High values of the idedlity coefficient
(n) for these devices arise when the high concentration of interface states in equilibrium with the semiconductor is large, as a result of the broken bonds at the
surface of the nanostructured layer.

We have determined the optoelectronic properties (responsivity, quantum efficiency, etc.) of porous silicon photodiodes based in PS/metal interfaces of the
Schottky type and relate their electrica response to the fabrication parameters. We also described the behavior of solar cells based on PS under standard
illumination conditions and found that the angular dependence of their electrical response agrees with a cosine type law. Special interest has been placed in the
development of antireflection coatings with very low values of reflectivity in the whole solar spectrum. In addition we describe solar cell structures based on
multicrystalline silicon with efficiencies higher than 13 % when PSis prepared electrochemically and around 12 % for stain-eched porous silicon.

Finally, we have developed porous silicon superlattices by periodically varying the electrochemical formation parameters. In this way we control the porosity
of the individua coatings which is directly related to the refractive index. TEM cross sectiona images have been obtained to determine the thickness and
porosity of the layers. Also, by means of micro-Raman spectroscopy we have obtained the crystallite size, stresses and photoluminescent properties as a
function of depth. We also prove that interference filters with excellent optical properties can be devel oped from these superlattices.

Properties of Zinc Oxide Thin Films Doped with Several Elements (Al,Cr,Ag) Deposited by Spray Pyrolysis

D.R. Acosta’, A.Maldonado?, M.dela. L. Olvera?, R Asomoza?*
Y EUNAM A.P. 20-364, México D.F. dacosta@fisica.unam.mx
2CINVESTAV-| PN; A.P. 14740. 07000 México D.F.

The influence of metals doping on the physical properties of ZnO thin films deposited by the chemical spray pyrolysis method, is presented. In particular we
study the doping with Al, Cr and Ag incorporated in the starting solution. The influences in optica and electrical properties is a subject of intense studies in
several laboratories due to the expected enhancement of the intrinsic physical properties of the ZnO. In this work we present a comparative study of structural,
morphological and topological properties of doped ZnO thin films from data obtained using conventional and high resolution electron microscopy together
with scanning electron microscopy. The details observed were correlated when possible with parameters and deposition conditions used for each case. For
ZnO:Cr thin films, aso the influence of doping concentration in the starting solution in the chemica stability of deposited thin films was studied.
Additionally the optical and electrical properties of the diverse ZnO: M (M= Al. Cr, Ag) thin films deposited are compared and discussed.
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Kinetics of Surface-State Laser Annealing in Si by Frequency-Swept Infrared Photothermal Radiometry*

Mario E. Rodriguez
Fisica Aplicada y Tecnologia Avanzada, Universidad Nacional Auténoma de México,
Campus Juriquilla, Apdo Postal 0-1010, Querétaro, Qro, 76001, México
marioga@athena.fata.unam.mx

Frequency-swept (“chirped”) infrared photothermal radiometry was combined with conventional single-frequency-modulation of an Ar-ion laser beam to yield
a quantitative study of the surface-state annealing processes induced by the low-fluence laser beam on n- and p-type S wafers. The appearance of a signal
transient was found to be strongly dependent on the electronic quality of the wafer surface and was absent in the thermally oxidized p-Si wafer. The low-
injection minority-carrier lifetimes and diffusion coefficients were not affected by the laser-surface interaction, but the surface recombination velocity strongly
decreased with time of exposure in samples with positive transent. A two-trap rate model was advanced to explain the transient behavior in terms of surface-
state annealing and carrier gection. In the case of samples that exhibit a negative transient we found changes in recombination lifetime as well as front surface
recombination velocities but there is not changesin the carrier diffusion coefficients.

*: Trabajo apoyado por Conacyt 32456-E-2000.

Highly Efficient Individually Addressable Diode Barsfor Printing Applications

I. Hernandez, 1. Berishev, S Wilson, S. Lopez, V. Nugyen, F. Malarayap, T. Dearmin and A. Ovtchinnikov
Lasertel Inc., 7775 N. Casa Grande Hwy, Tucson, AZ 85743, USA

Over 55% power efficiency in 830 nm wavelength range has been demonstrated for four-element individually addressable laser diode mini-arrays. Diodes
performance indicates excellent uniformity and quality of MBE-grown laser diodes. Slope efficiencies of 1.3 W/A and over 1.6 W CW optical outputs at 1.5 A
driving current have been achieved from each of the four 55 mm wide aperture diodes constituting the mini-arrays.

Fermi Surface Topology and Angle-Resolved Photoemission Results of Bi2212 Syngle Crystals

M.C. Asensio
LURE, Centre Universitaire Paris Sud, Bat 209D . 91898 Orsay, France &
Ingtituto de Ciencia de Materiales, CS C, 28049 Madrid, Spain.

Angle-resolved photoemission (ARPES) has been a useful tool to study single particle properties of high-Tc superconducting materials [1].

There are two main approaches of ARPES that are used to study the Fermi surface features of the high-Tc superconductors. The traditional method is based on
the measurement of energy distribution curves (EDC) in al high-symmetry directions of the Brillouin zone (BZ) in order to determine the reciproca space
localization of the Fermi level crossing of the quasi-particle bands. The second approach is based on measuring the photointensity within a narrow energy
window at the Fermi level (Ef) defined by the spectrometer and photon source resolution to get the distribution of spectral weight near the Fermi level in the k
space. This second approach has the advantage that it provides a global view of the topology of the Fermi surface throughout the whole BZ. However, the
photointensity images are influenced by strong matrix elements which depend on the angle between the polarization vector of the photon beam and the wave
vectors of theinitia and fina state involved in the photoemission process [2].

We report on recent photoemission data of the normal state of Bi2212 compounds (Tc = 91 K) recorded using high-resolution synchrotron radiation ARPES at
LURE. As a function of the incident photon energy, we have performed complete scans of the BZ in two different polarization geometry detections. Particular
attention has been paid to the current controversy on whether or not the Fermi surface is electron- or hole-like in the vicinity of the M( ,0) high symmetry point.
By mapping the spectral weight in the momentum space, we have found substantial additional information concerning the symmetry of those initia states that
define the Fermi surface contours. The completeness of our results provides a clear identification of the key features associated to the Fermi surface of the Bi-
based high Tc superconductors.

References

[1] Z.-X. Shen, W.E. Spicer, D.M. King, D.S. Desseau, and B.O.Wells, Science 267, 343 (1995); Z.-X. Shen and D.S. Desseau, Phys. Rep. 253, 1(1995) and
references therein.

[2] A. Bansil and M. Lindroos, Phys. Rev. Lett., 83, 5154(1999).
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Processing Techniquesfor 3-D Integration Techniques

S Burkett, D. Temple*, B. Soner*, C. Craigie, X. Qiao, G. McGuire*
Department of Electrical Engineering, Boise Sate University, Boise, ID 83725
*MCNC, Research Triangle Park, NC 27709

Processing techniques that address the interconnect issues required for fabrication of deep sub-micron electronic devices and for three-dimensiona (3-D)
integration of these components will be described. As the interconnect density increases, alternate methods of providing input/output (I/O) leads on a chip are
required. One attractive approach to providing increased connectivity is to use through-wafer interconnects. This reduces the interconnect density on the front
surface while providing additional 1/O’s on the back surface. This also provides a convenient mechanism to integrate two or more silicon die or heterogeneous
integration of silicon with GaAs or HgCdTe to form a 3-D integrated structure. Processing techniques under development include: high aspect ratio silicon
etching, insulator lining, adhesion/barrier layer deposition, seed layer deposition, electroplating, and chemical mechanica planarization (CMP).

The primary obstacles to implementing 3-D stacking are the inability to form high aspect ratio interconnects with a sufficiently small diameter and,
consequently, with sufficiently high density, and the lack of techniques compatible with CMOS technology that can be executed within the thermal budget of
completed ICs. The approaches to overcoming these obstacles will be described.
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A High Resolution Photolithographic Technique

Luis E. Regalado, Julio C. Sanchez-Roldan, D. Luna-Moreno
Centro de Investigaciones en Optica,
Loma del Bosgue 115, 37150 Ledn Gto. México

We report on ahigh resolution photolithographic technique with an optical setup allowing to replicate subnanometric features.

In this technique, a hologram is recorded when the mask is close to the photosensitive material deposited onto a metallic film; both the main and the reference
beam sweep the mask in 2D scanning, the main beam traversing the mask while the reference beam comes from a right angle prism yielding evanescent waves,
such asin the attenuated total reflection system. A dot array and an electronic microcircuit are registered with this technique.

Preparation and Char acterization of Hard Coatings

Russell Messier
Penn Sate University
265 Materials Research Laboratory
University Park, PA 16802
U.SA.

Hard coatings are a broad class of materials that are used in a wide range of applications from cutting tools and decorative coatings to computer hard disks and
windshield screens. They include metas, alloys, oxides, carbides, nitrides, borides, and even diamond - and a wide range of predominantly carbon-based
materials with properties similar to diamond. Hard coatings are used commercially as single layers, graded layers, multilayers, and superlattices. They range
from pum-scae crystallite size to nm-scale crystalite size, and even amorphous. The coatings are both stable phase and metastable phase materials, as well as
multiphase materias. They are made by techniques ranging from purely chemical (CVD) to purely physical (PVD) processes. After presenting this summary of
hard coatings in science and technology, | will focus on two ultra-hard materials — carbon and boron nitride. Carbon materials include diamond, diamond-like
carbon, and tetrahedral amorphous carbon, and are made by CVD, PVD/CVD, and CVD, respectively. BN has only been prepared by PVD methods. The
successes and remaining problems of each will be discussed.
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Empleo de Arsénico en el Depdsito Epitaxial de GaAs por la Técnica MOVPE

Arturo Escobosa E.
Seccion de Electronica del Estado Solido.
Departamento de Ingenieria Eléctrica.
Centro de Investigacion y de Estudios Avanzados del I.P.N.
Av. I.P.N. 2508, 07360 México D.F.
Email: escobosa@mail.cinvestav.mx

La técnica MOVPE para la redizacion de estructuras de semiconductores compuestos se remonta a la década de los afios 60, la idea de utilizar precursores
orgénicos para la obtencién de diferentes compuestos permitia flexibilizar las restricciones termodindmicas de los métodos empleados en aquella época.

Esta técnica se populariz6 para la obtencion de compuestos 111-V gracias a la flexibilidad que permitia, debido principalmente a sus virtudes en cuanto a control
del proceso, purezay calidad de materiales, y facilidad de crecimiento de heteroestructuras.

Sin embargo una de las principaes desventajas de la técnica es la utilizacion de reactivos muy peligrosos. En particular la arsina (AsHs) es un compuesto
extremadamente toxico, cuyo empleo tiende a ser reemplazado por precursores aternativos.

El presente trabajo muestra los resultados del trabajo de investigacion de sustitucion de arsina por arsénico elemental. El material obtenido es de alta calidad,
aunque més compensado que el obtenido por € método tradicional. Entre sus ventajas estan la obtencion de peliculas muy delgadas, la obtencidn de peliculas
tipo p altamente impurificadas con carbono, 0 e depdsito de GaAs sobre substratos de silicio.

Simulation of Dispersive Transient Transport in Amor phous Multilayers

R. Ramirez-Bon® and A. Picos-Vega'
ICentro de Investigacién y de Estudios Avanzados del 1PN, Unidad Querétaro.
Apdo. Postal 1-798, 76001 Querétaro, Qro., México.
2Centro de Ciencias de la Materia Condensada, Universidad Nacional Auténoma de México,
Apdo. Postal 2681, 22800 Ensenada, B.C., México.

Using the Monte Carlo method we simulate the charge carrier transient transport in amorphous layers of multilayers structures. In particular we studied the
effect of the time delay of carriers at interfaces on the shape of transient photocurrents. The characteristics of transient photocurrents in amorphous multilayers,
as obtained by the Time of Flight technique, are smulated by random walks through cubic lattices and compared to experimental data from the literature. It was
considered different mobility for the different layers in the structure and an energy mismatch at the interface between two consecutive layers. We compared our
simulated results with experimental data measured on Se/Sey.«Te, multilayers. The transient photocurrents measured in these multilayers show a double-peak
shape, which remains as a general characteristic for these systems and is explained in terms of the existence of two mechanisms of transport that may occur at
the same time. The origin of the double-peak shape adopted by the reported photocurrents is discussed and it is shown that each peak is directly related to the
time delay of charge carriers at the layer-layer and contact-layer interfaces respectively. We concluded the existence of two conduction mechanisms involved
in the transport of carriers through the multilayers. One mechanism is hopping through localized states of the disordered layers and the other could be thermal
activation at interfaces or direct tunneling through barriers.

11 In memoriam.
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MBE Growth and Characterization of Low Dimensional Systems:
Quantum Dots and Two-Dimensional Electron Gas Heter ostructures

V.H. Méndez-Garcia
Instituto de Investigacién en Comunicacion Optica, Universidad Auténoma de San Luis Potosi,
Av. Karakorum 1470, Lomas 4a Seccion, C.P. 78210, San Luis Potosi, SL.P., México.

In the present work we show recent results on the molecular beam epitaxy (MBE) growth and characterization of AIGaAs/GaAs two-dimensiona electron gas
(2-DEG) heterostructures, and self-assembled InAs Quantum Dots (QDs).

2-DEG AlGaAg/GaAs heterostructures have very important applications in devices such as, Quantum Hall effect bars used in metrology to obtain the electrical
resistance standard, and high electron-mobility transistors (HEMT) used in the wireless communication industry, where high-speed microelectronic circuits are
demanded.

On the other hand QD heterostructures are of interests due to the expectation that the optical transition oscillator strength should be condensed into discrete
spectral lines owing to the three-dimensional quantum-size effect. Consequently, given sufficient size uniformity and interface quality, quantum dot materials
could provide significant performance benefits when incorporated into optoel ectronic devices such as semiconductor lasers.

The AlGaAs/GaAs 2-DEG heterostructures were fabricated in a Riber 32P MBE system. The samples were characterized by photoreflectance (PR) and
photoluminescence (PL) spectroscopies, and Hall measurements at 77 K. Internal electric fields were detected by the presence of Franz-Keldysh (FK)
oscillations in the PR spectra. From a FK analysis we obtained the GaAs and AlGaAs band-gap energies and the built-in electric fields strength in each sample.
Results showed that the sample with highest electron mobility exhibited the lowest internal electric field strength.

In the self-assembled growth of InAs QDs we study the morphologica changes after the introduction of Si-impurities at the interface INAS/GaAs. In addition,
in gsitu investigations of the growth have been performed by reflectance difference spectroscopy (RDS) and reflection high-energy electron diffraction
(RHEED). By RDS we observe a huge anisotropy induced into the GaAs substrate, presumably related with the intrinsic strain in the Stransky-Krastanov (S-K)
growth mode.

e-mail: vmendez@catus.iico.uaslp.mx

“*Thiswork is partially supported by CONACyT

Microstructural and Surface Morphological Evolution at the Atomic Scale during the Growth of Polycrystalline TiN:
aHR-TEM, XRD, STM, and Modeling Study

Joe Greene
Frederick Seitz Materials Research Laboratory
Dept. Materials Science, Univ. Illinois, Urbana, IL 61801, USA

TiN and related transition-metal (TM) nitrides are used as diffusion barriers in microelectronics as well as hard, wear, and corrosion resistant coatings in
mechanical and optical applications. Since all TM nitrides are highly anisotropic, control of preferred orientation is essential. We have used a combination of
XRD, TEM, and HR-XTEM analyses to show that TiN layers grown by reactive evaporation or sputter deposition at low temperatures (Ts < 450 °C) exhibit
competitive texture evolution with a columnar 111 "kinetically-limited" texture eventually becoming dominant. The columns are narrow and facetted with
inter- and intracolumn porosity. Higher Ts or the use of high incident N2+/Ti flux ratios (> 5) with low N2+ energies (20 €V) result in non-competitive growth
with a fully dense complete 002 orientation from the initial monolayer. The columns are broad-based with flat surfaces. Kinetic Monte Carlo (KMC) modeling,
assuming that the activation energy Es for surface diffusion and the Ehrlich barrier Eb at descending step edges are larger on 111 than on 002, provide a
qualitative understanding. Quantitative modeling requires transport activation energies (Es, Eedge, Ef, and Eb) and idland line tensions vs orientation. To obtain
these parameters, we have grown single-crystal TiN(001) and TiN(111) layers at Ts = 700-950 °C under conditions resulting in large (> 1500 A) atomically-flat
terraces. Partial TiN monolayers (gTiN = 0.1-0.4 ML) were then deposited and in-situ high-temperature STM used to following the coarsening and decay
kinetics of single and multiple isands (Ostwald ripening) on flat terraces and in single-atom deep vacancy pits. From the results, combined with solutions of
the Gibbs-Thompson and diffusion equations, we obtain the atomic transport parameters listed above which are then used as input into higher level KMC and
level-set models for predicting microstructural and surface morphological evolution as a function of growth parameters. The ssimulated and experimentally-
determined microstructures and surface morphologies are in good agreement and provide detailed atomic scale understanding of complex surface interactions
during reactive film growth.
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Preparation and Optical Properties of Au-Dispersed ZrO, Thin Films by Sol-Gel Process

Weimin Huang “?, Guohong Ma ®, Jianhua Liu®, Shixiong Qian®, Jianlin Shi ® and Humberto Arizpe ¢
@) Sate Key Lab of High Perfomence Ceramics and Superfine Microstructure. Shanghai Institute of Ceramics, Chinese Academy of Sciences,
1295 Dingxi road, Shanghai 200050, China.
@ Departamento de Investigacion en Fisica. Universidad de Sonora, AP 5-88, Hermosillo Son.
® gate Key Joint Lab for Modification by Laser, Iron and Electron Beams. Department of Physics, Fudan University, Shanghai 20043, China.
) Corresponding author harizpe@cajeme.cifus.uson.mx

Metallic colloids embedded into glassy matrixes, exhibit a variety of interesting optical properties, and they are very attractive as the material for optical
devices. Conventional melting methods used to obtain these composite materials limits the amount of metal incorporated into the glass matrix. The simple sol-
gel technique solves the problem, giving excellent results for optical studies of these coatings. In this work we report the optical behavior of our prepared Au-
doped ZrO; films. TEM studies show Au nanoparticles with sizes in the range from 5 to 20 nm, embedded into the zirconia matrix. The surface plasma
resonance value for gold is 556 nm. We found a shift on the SPR position, to higher wavelenghts when samples are thermally annealed. Also, a decreasing in
the intensities of these peaks are found for samples treated with monoethanolamine (MEA) vapor. Moreover, an intense absorption peak was found at about
310 nm. We explained these resultsin terms of changesin the particle size, as well as changes on the dielectric constant of the ZrO, network.

Thiswork was supported by CONACYT clave 31222-U

A Novel and Simple Routeto the Preparation of CdO Thin Films by the Sol-Gel Technique

C. . Zufiiga-Romero, E. J. Chaparro-Lopez, R. Castanedo-Pérez, O. Jiménez-Sandoval, S. Jiménez-Sandoval and G. Torres-Delgado
Centro de Investigacion y de Estudios Avanzados del 1. P. N., Unidad Querétaro, A. P. 1-798, Querétaro, Qro. 76001

A novel and smple method for the preparation of sol-gel CdO thin films was developed. The method involves the usage of cadmium acetate, glycerol and
triethylamine in methanol, at room temperature; this is more simple and economica than other sol-gel routes and leads to the formation of uniform and highly
transparent polycrystalline CdO thin films. The influence of the annealing temperature on the characterigtics of the films was also explored in the 200- 450°C
range. It was found that the XRD-derived grain size increases with temperature, while preliminary resistivity measurements show that this parameter changes
from 2 x 10°® to 3 x 10* W cm, with aminimum at 300 °C, as the annealing temperature is increased. In contrast with most literature reports, these films show
a transmission of ca. 100 % at wavelengths > 500 nm, and present an absorption edge characteristic of both a direct (~2.6 €V), and an indirect (~2.0 €V) band
9ap.

Optical properties of PbSthin films chemically deposited at different temperatures

J. J. Valenzuela-Jauregui®, R. Ramirez-Bon®, A. Mendoza-Galvan',
M. Sotelo-Lerma? and S.J. Castillo®
ICentro de Investigacion y Estudios Avanzados del IPN. Unidad Querétaro.
Apdo. Postal 1-798, 76001 Querétaro, Qro., México
2Centro de Investigacion en Polimerosy Materiales. Universidad de Sonora,
Apdo. Postal 130, 83190 Hermosillo, Son., México.
3Materials Science Department. University of North Texas
P.O. Box 305310, Denton TX, 76201 USA

PbS thin films were deposited on glass dide substrates using the chemical bath deposition technique. The films were obtained at reaction bath temperatures of
10, 15, 20, 25 and 30°C. The properties of the PbS films were studied by x-ray diffraction, atomic force microscopy and transmission and reflection
spectroscopy measurements. The reflection and transmission spectroscopy of the films were fitted to the Tauc-Lorentz model to obtain their thickness, average
roughness and complex dielectric functione (E) = e\(E) + iex(E). Both the real and imaginary part of the complex dielectric function of the films were examined
asafunction of temperature deposition. The results were compared with the &(E) spectrum of bulk PbS .
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Preferential Orientation in CdSthin films Chemically Deposited

M. B. Ortufio-L6pez and R. Ramirez-Bon.
CINVESTAV-Quer étaro

In this work was studied the influence of a pH controller solution or buffer, under optical and structural properties of CdS thin films chemically deposited. The
CdS films were growths in several baths whose containing citrate like the complexing agent of Cd*™, thiourea like S™ source, a source of OH™ and buffer on
volumes variability from 0 to 20 ml, the deposition temperature was 70 °C. About the structural properties, a total preferentia crystal direction to (002) of CdS
hexagonal phase was found. Through this systematic study was connected buffer with the better crystalline quality of CdS films chemicaly grown, whose in
addition shows good optical properties like high visible transmittance and low UV transmittance. Although Reflectivity and Trasmitance studies also was
possible to get measurements of films thickness and more important optic information like optics constants, dielectric function and band gap.

Estudio de Peliculas Delgadas Para Ser Empleadas en Dispositivos Fotovoltaicos

M. Rubin-Falfan*, J. A. Dévila-Pintle
Facultad de Ciencias de |a Electronica, Benemérita Universidad Auténoma de Puebla, Puebla, Pue. México.
*Facultad de Ciencias de la Computacién, BUAP
R. Lozada-Morales, |. Huixtlaca-Cuatecatl, R. Palomino-Merino, J. A. Rivera-Marquez
Posgrado en Optoelectrénica, FCFM-, Benemérita Universidad Autonoma de Puebla, Puebla, Pue. México.
O. Portillo-Moreno
Facultad de Ciencias Quimicas, Benemérita Universidad Auténoma de Puebla, Puebla, Pue. México.
O. Zelaya-Angel
Departamento de Fisica, Centro de Investigaciones y de Estudios Avanzados del 1PN, México DF, México.
L. Bafios-Lopez
Centro de Investigaciones en Materiales de la UNAM, México DF, México.

Los compuestos 11-V1 de pelicula delgada han sido de interés por su aplicacién en numerosos dispositivos, ta es el caso de los materiales semiconductores en
pelicula delgada como e Selenuro de Cadmio (CdSe) y € Sulfuro de Cadmio (CdS) que son conocidos por ser una pareja excelente para formar una
heterounién en dispositivos fotovoltaicos, siendo utilizado el CdSe como absorbente y e CdS como una ventana de la radiacion en los dispositivos
fotovoltaicos.

Existen muchas técnicas para crecer estos materiales, de entre las cuales destaca la de Bafio Quimico por ser muy versétil y econémica

Debido a que las propiedades de las peliculas delgadas dependen por 1o general de las condiciones de crecimiento, se crecieron peliculas policristalinas de CdS
sobre un substrato de vidrio por Deposicién de Bafio Quimico (CBD), las cuales fueron dopadas con Er*® durante el proceso de crecimiento, para mejorar sus
propiedades Opticas y eléctricas. Las peliculas que se obtuvieron, crecieron en fase clbica, esto se determind por los difractogramas de rayos-X, en los que se
muestra una buena calidad cristalina. Usando la derivada de la absorcion se determind el valor del Gap como funcion de la concentracion de dopante. Mediante
la conductividad en el obscuro se observé la conductividad de las muestras dopadas con Er*® mejoré notablemente con respecto a las muestras as-grown. A
través de la termopotencia se determing la concentracion de portadores activos y su evolucién en las muestras de CAS:Er*®. Se muestran los efectos  del
tratamiento térmico ala muestra mas conductivas de las dopadas en el rango de temperaturas 198- 402 °C.

PDI.6
Electrical Properties of CdS:Er® Thin Films Grown by CBD

R. Lozada-Morales”, R. Palomino-Merino, M. Rubin-Falfan®, O. Portillo-Moreno®, M. Hernandez-Hernandez®,
0. Zelaya-Angel®, Ana Bertha Soto®, L. Bafios-Lépez “.
®Facultad de Ciencias Fisico Matematicas, Benemérita Universidad Auténoma de Puebla, A. P. 1152 Puebla, Pue., México,
@Centro de Investigacién de la Facultad de Ciencias Quimicas, Benemérita Universidad Auténoma de Puebla,
©®Departamento de Fisica, Centro de Investigaciones y Estudios Avanzados del IPN, A. P. 14-740, México D. F.,
“Centro de Investigaciones en Materiales UNAM.

Cadmium sulfide thin films were prepared by chemical bath deposition on glass substrates at 80 °C. CdS was Er-doped during the growth process by adding
water-dilutes Er(NOs)s- 5H,0 to the growing agueous solution. The relative volume of the doping solution was varied in order to obtain different doping levels.
Crystaline structure of CdS:Er layers was cubic zincblende for all doped-layers prepared. The (111) interplanar distance changed in irregular way with the Er
doping level. Consequently, the energy band gap (Eg) firstly increases and afterward diminishes becoming, at last, approximately constant at arround E;=2.37
V. For higher doping levels, in as-grown films, dark electrical conductivity (s) values reach about 1.8 x 102 W* cm™ at room temperature. Logarithm of s
versus VKT curves, where k is the Boltzmann's constant and T the absolute temperature, indicate an effective doping of CdS as a result of the Er introduction
into the lattice of the material.
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Microstructural and Optical Study On Annealed CdS:Er** Thin Films

R. Lozada-Morales (1), R. Palomino-Merino (1), ), M. Rubin-Falfan (1), O. Portillo-Moreno (2), M. Herndndez-Hernandez (2), O. Zelaya-Angel (3), L. Bafios-
Lépez (4). (1)Facultad de Ciencias Fisico Matematicas, Benemérita Universidad Autonoma de Puebla, A. P. 1152 Puebla, Pue., México. (2) Centro de
Investigacion de la Facultad de Ciencias Quimicas, Benemérita Universidad Autonoma de Puebla (3) Departamento de Fisica, Centro de Investigacionesy
Estudios Avanzados del IPN, A. P. 14-740, México D. F., (4) Centro de Investigaciones en Materiales UNAM.

Policrystalline CdS:Er3+ thin films were prepared by chemical bath deposition method and then anneled into an Ar+S2 enviroment.By using X-rays diffraction
and Optical Absorption these samples were studied. The firts characterization technique allow us to observe that the as-grown sample are in the cubic phase and
it does not change when the therma annealing increaces, but the interplanar distance increces as a influence of the thermal annealing. On the other hand, by
Optical Absorption a narrowness on the Eg value was observed.

Characterization of CdS: Tb** Prepared by Chemical Bath Deposition

H. Lima-Lima(1), O. Portillo-Moreno(1), M. Hernandez-Hernandez(1); R. Lozada-Morales(2),
R. Palomino-Merino(2), D. Aguilar-Galicia(2), O. Zelaya-Angel (3), L. Bafios-Lopez(4).
(1) Centro de Investigacion de la Facultad de Ciencias Quimicas, Benemérita Universidad Auténoma de Puebla, (2)Facultad de Ciencias Fisico Mateméticas,
Benemérita Universidad Autonoma de Puebla, A. P. 1152 Puebla, Pue., México, (3) Departamento de Fisica, Centro de Investigaciones y Estudios Avanzados
del IPN, A. P. 14-740, México D. F., (4)Centro de Investigaciones en Materiales UNAM.

By using the Chemical Bath Depositon Technique has been deposited polycrystaine thin films of CdS doped with Tb** and prepared with the following
concentrations: CdCl, 0.02M, KOH 0.5M, NH;NO; 1.5M, SC(NH,), 0.2M and Tb(NOs); - 5H,O 1.0M.Ten samples were prepared with relative volumen of
Tb* ions and its growth temperature was of 80°C, the reaction time was 40 minutes. X Rays Diffraction, UV-VIS optical absorption and dark conductivity
were used for the charaterization of the samples. Differents changes of band gap energy (Eg), lattice’s parameter and conductivity were obtained, but a
important fact is that the conductivity values were three order of magnitud bigger than the not doped sample.

Influence of the Al Content in the Optical Properties of ZnO Thin Films Obtained by the Sol-Gel Technique

D. C. Altamirano-Juérez, G. Torres-Delgado, R. Castanedo-Pérez, O. Jiménez-Sandoval,
J. Mérquez-Marin and S. Jiménez-Sandoval
Centro de Investigacién y de Estudios Avanzados del |. P. N., Unidad Querétaro, A. P. 1-798, Querétaro, Qro. 76001

ZnO thin films were prepared by the Sol-Gel technique, with the addition of 0.001 - 1 at. % of auminum with Yorder of magnitude intervals, as well as some
selected values in the 2 - 20 at. % range. The metal salts employed were zinc acetate dihydrate and aluminum(l11) nitrate nonahydrate. The films were annealed
a 400 °C in air, showing high transparency, uniformity and good adherence to the substrate. We found that the improvement of the transmission of the films,
with respect to those of pure ZnO, as well as the shift of the absorption edge towards higher energies, are consequences of the formation of the corundum phase
of Al,Oz inthefilms.

Electrical Behavior of (ZnO)1.,(Al,03), Thin Films Obtained by the Sol-Gel Technique

D. C. Altamirano-Juérez, G. Torres-Delgado, R. Castanedo-Pérez, O. Jiménez-Sandoval,J. Marquez-Marin and S. Jiménez-Sandoval
Centro de Investigacion y de Estudios Avanzados del 1. P. N., Unidad Querétaro, A. P. 1-798, Querétaro, Qro. 76001

We carried out a study of the electrical properties of sol-gel prepared (ZnO)..,(Al,Os)y thin films in the 0.001 £ x £ 20 at. % range of aluminum concentration in
solution (whereas “y” is related to the film composition). The films were thermally treated at 400°C and are electrically stable. The conductivity of the films
was evaluated from sheet resistance measurements, the highest value being obtained for the film with x = 2 a. %. The number and energy levels of traps were
estimated by means of a photoconductive decay analysis; it was found that the number of traps decreases from 5 to 3, with the increase of the Al percentage in
solution (x). The results obtained allow us to propose that the transport mechanism in the (ZnO)..,(Al,Os)y films is dominated by the grain boundaries, where
the presence of Al,O3 notably modifies the electrical properties of the material for concentrationslarger than 0.5 at. %.
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Rigorous Diffraction of an Electromagnetic Beam by Wavelength-Size Slits

J.Sumaya-Martinez' y O.Mata-Mendez’
Facultad de Ciencias. Universidad Auténoma del Estado de México. Av. Instituto Literario No. 100. C.P. 50000, Toluca, Edo. de Mex.,México
Departamento de Fisica, Escuela Superior de Fisica y Matematicas, Instituto Politécnico Nacional . C.P. 07738, Zacatenco, México, D.F., México.

In this paper the rigorous diffraction of an electromagnetic gaussian beam by N dlits in a perfectly thin conducting screen (line finite grating of period D) is
studied. The T.E. polarization case is considered , i.e. when the electric field is paralel to the dits. The evolution of the diffraction pattern in far-field as a
function of the number of dits and the wavelength is analyzed. We show that the Huygens-Fresnel’s classical theory cannot predict some features on the
spectrum when the wavelength lies in the vectorial region (1 /I > 0.2). Finally, the transmission coefficient and the spectrum are studied as a function of severa
optogeometrical parameters.

Work supported by the project No. 135695-E from CONACYT México.

Deviation From Thermodynamic Equilibrium at Low Temperature Metalorganic Chemical Vapor Deposition
(LT-MOCVD) of Gallium Nitride (GaN)

V.A. Elyukhin, G. Garcia Salgado, R. Pefia Serra
Departamento de Ingenieria Eléctrica-SEES, CINVESTAV-IPN, México D.F., México.
Phone (015)747-3777, Fax (015)747-7114, email: godgar cia@hotmail

LT-MOCVD growth runs of GaN are conventionaly used for the formation of the nucleation layers prior to epitaxial growth of GaN is substantialy
determined by the low temperature (LT) grown layers. Therefore, study of the LT runs is very important. One of the main characteristics of the crystal growth
is its “driving force” that is the affinity of the heterogeneous formation reaction of the GaN. The ratio between the affinity of the reaction and temperature in
the energy units is the quantitative criterion of deviation from thermodynamic equilibrium whereby the ratio between the rates of the right and the back
reactions can be estimated. LT-MOCVD of the GaN epilayers on both basal planes is presented. One and two variants of the GaN formation reactions on
(0001) A and (0001) B planes, respectively, are described. Trimethylgallium and ammonia are considered as the precursors of the galium and nitrogen,
respectively. Decomposition of ammonia is presented as the catditic reaction on the surface of the growing layer. The ratios between the affinity and
temperature in the energy units are substantially larger than unity for crystallization processes on both planes. Thus, the considered formation reactions are far
from thermodynamic equilibrium and, respectively, the rates of the back reactions are negligible small with comparison to the rates of the right reactions. Far
from thermodynamic equilibrium growth conditions lead to formation of thermodynamically stable hexagonal and thermodynamically metastable cubic crystal
modifications of GaN in the same growth process.

Respuesta Optica de Modos L ongitudinales Polariton-Exciton en Peliculas Delgadas

B. Flores Desirena, A. Slva Castilloy F. Pérez, Rodiguez
Ingtituto de Fisica, Universidad Auténoma de Puebla,
Apdo. Post. J-48, Puebla, Pue. 72570, México

El efecto de cuantizacion polaritonica y la localizacion del exciton cerca de las superficies en una pelicula de CuCl, son estudiadas tedricamentea través de la
respuesta Optica. Los pardmetros de amortiguamiento de volumen y superficial son obtenidos a través de un gjuste a un espectro de transmision a incidencia
norma (Phys. Rev. B 52, 2640 (1995)). Para e céculo de la reflexion a incidencia oblicua: polarizacion -sy -p (R, ¥ R), se utiliza un potencia superficia
redlista Mostramos como los modos longitudinales de superficie se manifiestan en R, en forma minimos profundos. Se presentan también espectros de Dis, €s
deir, la diferencia entre R, y RZ medido a un angulo de incidencia de 45°, los cuales resultan sensibles a las resonancias longitudinales, sin embargo, estas
resonancias no son distinguibles en lareflectividad R, de la pelicula sobre un sustrato.
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Sum-Frequency Generation in the Scattering of Light by Randomly Rough Metallic Surfaces

B. S Mendoza,
Centro de Investigaciones en Optica,
Ledn Guanajuato, México.
M. Leyva-Lucero,
Escuela de Ciencias Fisico-Mateméticas, Universidad Auténoma de Sinaloa,
Culiacén, Sinaloa, México,
E. R. Méndez
Centro de Investigacion Cientifica y de Educacion Superior de Ensenada,
Ensenada, Baja California, México.

We present results of numerica calculations of the sum frequency generation in the scattering of light on randomly rough metallic surfaces. For surfaces with
relatively large roughness and dopes, we find that the angular distribution of the scattered light at the sum of frequencies display well defined minima in the
direction given by ké§w3)=k-++(w2)+k-+(wl), where k+{(wi) is the tangentia component of wave number at the corresponding frequency.

Growth and Char acterization of |nGaP/GaAs Heter ostructures

*S Herrera Velarde, V.A Mishournyi, F. De Anda, A. Yu. Gorbatchev
Instituto de Investigaci6n en Comunicacion Optica
Av. Karakorum 1470 lomas 4" seccion
San Luis Potosi, SL. P. C.P. 78210

The growth technology of InGaP solid solution on GaAs substrate by LPE was developed. During this work some peculiarities of the growth process of this
material were investigated. It was shown that it is necessary to diminish the erosion of the GaAs substrate in the contact with the In-Ga-P liquid phase. The
erosion is the result of a non-equilibrium between liquid and solid phases. Some methods to diminish this erosion were suggested. Also, it was shown that it is
necessary to control the composition of the In-Ga-P liquid phase with very high accuracy for the growth of high quality InGaP epitaxia films. The same liquid
phase can be used severa times to grow the epitaxial layers. The composition gradients along the thickness of the epitaxial layers were investigated. The
photoluminescence (PL) spectra of the grown samples were aso investigated. Finally, a strong influence of the substrate on the PL characteristics of the InGaP
layers was found. This dependence is explained and discussed in this work.

*Becario de CONACYT

No Reciprocidad y Magnetorreflectancia de una Pelicula M etélica con Superficie Libre Rugosa
en la Configuracién de Faraday

J. H. Jacobo-Escobar?, G. H. Cocoletzi®.
! Facultad de Ciencias Quimico-Biol 6gicas y Escuela de Ciencias Fisico-Mateméticas. Universidad Auténoma de Sinaloa, Blvd. de las Américasy
Universitarios, Ciudad Universitaria, Culiacan, Sinaloa, C,P, 80010, México.
2 Instituto de Fisica “ Luis Riversa Terrazas’ . Universidad Auténoma de Puebla. 18 Sur y Av. San Claudio, Puebla, Puebla, México.

Utilizando la teoria modal de Rayleigh-Fano y modelando la superficie con una funcién arménica, se hace un estudio clésico de la respuesta dptica de una
pelicula metdlica con superficie libre rugosa, cuando ésta se encuentra afectada por un campo magnético paralelo a vector de propagecion y a la superficie del
metal (geometria de Faraday). Se presentan las relaciones de dispersion para parametros de rugosidad diferentes y se muestra la propiedad de no reciprocidad
en lamagnetorreflectancia. Las relaciones de dispersion muestran un gap que es funcion de la magnitud del campo magnetostético aplicado.

Trabajo apoyado parcialmente por CONACyT
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Photoluminescence Study of Two Dimensional AlIGaAs/GaAs Heter ostructures Grown by MBE

A. Guillén*>"? 7. Rivera™®"”,V.H. MéndeZ, L. Zamora®, J. Huerta?, F. Hernandez**, R. Pefia®, M. Meléndez', and M. L6pez*
Departamento de Fisica, Centro de Investigacion y Estudios Avanzados del |PN, Apdo. Postal 14-740, México 07000 D.F., México.
Centro de Investigacion en Ciencia Aplicada y Tecnologia Avanzada del 1PN, Av. Legaria 694,

Col. Irrigacion, C.P. 11500, Del. Miguel Hidalgo, México, D.F.

Instituto de Investigacion en Comunicacion Optica, Universidad Auténoma de San Luis Potosi,

Av. Karakorum 1470, Lomas 4a Seccion, C.P. 78210, San Luis Potosi, SL.P, México.

Centro Nacional de Metrologia, km 4.5 Carretera a los Cués, Municipio El Marqués,

C.P. 76900, Querétaro, México, Apdo. Postal 1-100 Centro, C.P. 76000.

Departamento de Ingenieria Eléctrica, Centro de Investigacion y Estudios Avanzados del |PN,

Apdo. Postal 14-740, México 07000 D.F., México.

High electron mobility AIGaAs/GaAs heterostructures containing a two dimensional electron gas were analyzed by Photoluminescence Spectroscopy (PL) at
10 K. The heterostructures were grown in different MBE systems. Samples with higher mobility figures exhibited a sharper excitonic peak with a full-width at
half maximum in the order of 0.5 meV and a weaker carbon signa. The PL excitonic signal become wider when the mobility and excitonic to carbon peaks
ratio decreased. We will discuss the samples characteristics as related to interfacial internal built-in electric fields, caculated from Photoreflectance spectra, due
to impurities unintentionally incorporated during the preparation of the heterostructures.

") Graduate student a CICATA
2 Corresponding author.

Photoluminescence and Surface Morphology Studies of GalnAsSb Highly Doped With Tellurium
Grown by Liquid Phase Epitaxy on (100) GaSh

1J. Diaz-Reyes, *M. Rojas-Lépez, *J. L. Herrera-Pérez, and 2J. Mendoza-Alvarez
'CICATA-IPN, Unidad Puebla. Acatlan 63, Col. La Paz, Puebla Pue. C.P. 72160. México.
2Depto. de Fisica, Cinvestav-IPN. Apdo. Postal 14-740. México DF 07000. México

Tellurium-doped GalnAsSh epitaxial layers with electron concentration in the range from 3x10%’- 2x10% cm™ are grown at 530°C on (100) GaSb substrates by
liquid phase epitaxy (LPE). To dope the layers we used pellets of ShsTe, in preparing growth melts. We have made a systematic study of the surface
morphology by scanning electronic microscopy and optical properties by low temperature Photoluminescence in function of the tellurium doping. The low
temperature photoluminescence (PL) spectra (20 K) presented a dominant pesk, this peak is congtituted for three transitions associated to bound excitons to the
residual acceptor impurities. BE,, the excitonical transition bound exciton to neutral acceptor, disappearing for high doped layers with tellurium.

Optical Properties by Photoluminescence and Infrared of Thin Films of GaAs Obtained by MOCVD

*E.Corona-Organiche, *J. Diaz-Reyes, *M. Rojas-Lopez, and °R. Pefia-Sierra
'CICATA-IPN, Unidad Puebla. Acatlan 63, Col. La Paz, Puebla Pue. C.P. 72160. México.
2SEES Depto. de Ing. Eléctrica, CINVESTAV-IPN. Apdo. Postal 14-740. México DF 07000. México

We have studied the optical properties of thin films GaAs (100) grown MOCVD. We used photoluminescence and infrared spectroscopy for characterizing the
thin films. The low temperature photoluminescence spectra presents a dominant transition associated to residual impurities, and also the excitonical transition.
This was verified using infrared spectroscopy, which permitted to identify the residual shallow impurities. We obtained as Carbon-substitutional, Ga,Os,
molecular oxygen, humidity and, two unidentified peaks.
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Raman and Hall Characterization of GaAlAs Epilayers Grown by MOCVD

1J. Diaz-Reyes, *M. Rojas-Ldpez, °R. Castillo-Ojeda, M. Galvéan-Arellano, °R. Pefia-Serra ,and, ?A. Escobosa
'CICATA-IPN, Unidad Puebla. Acatlan 63, Col. La Paz, Puebla, Pue. C.P. 72160. México.
2CINVESTAV-IPN, Depto. de Ing. Eléctrica, SEES. Apdo. Postal 14-740, México, D. F. 07000. México.

MOCVD GaAlAs thin films were characterized using Raman and Hall measurements. The GaAlAs thin films were grown by MOCVD using solid arsenic
instead of arsine as the arsenic precursor. Some difficulties in MOCVD growth of GaAlAs are the composition homogeneity of the layers and the oxygen and
carbon incorporation during the growth process. The composition homogeneity of the films was demonstrated by the Raman measurements. Hall measurements
on the samples shown highly compensated material. Samples grown at temperatures lower than 750 °C were highly resistive, Independently of the V/III retio,
the samples grown at higher temperatures were n-type. As the growth temperature is increased the layers compensation decreases but the Raman spectra show
the layers become more defective.

Temper ature Dependence of the Photoluminescence of AlIGaAs/GaAs Quantum Wells on Cl, Etched Substrates

0. Cano®, C. Megia®, G. Contreras?, J.OrtiZ, and M. LépeZ
“Department of Basic Sciences Escuela Superior de Ingenieriay Arquitectura
Instituto Politécnico Nacional Av. San José Ticoman 600 C.P. 07340 México D.F.
®Physics Department, Escuela Superior de Fisicay Matematicas
Instituto Politécnico Nacional, U.P. Adolfo Lopez Mateos, 07738, México D.F.
“Physics Department, Centro de Investigaciones y de Estudios Avanzados del 1.P.N.
Apartado Postal 14-740, México D. F.

We have studied the optica properties of in-situ Cl,-etched GaAs surfaces and overgrown AlGa;.xAgGaAs quantum wells (QW) structures. The GaAs
surfaces were in-situ Cl,-etched at temperatures of 70 and 200°C [1]. For comparison proposes similar QWs were grown on ex-situ etched GaAs surfaces. The
behavior of the excitonic transitions from the GaAs substrate and that from the quantum wells was studied by photoluminescence spectroscopy (PL) as a
function of the temperature in the range 10-300 K. The temperature dependence of the excitonic peaks was analyzed employing the Varnshni, Bose-Einstein
and Pasdler-Oelgart models [1]. We will discuss the parameters variations in each model depending on the etching conditions.

[1] M. Lépez, J. Luyo, M. Meéndez, O.Cano, C. Megia, J. Ortiz, and G. Contreras, J. Vac. Sci. Technol B 18, 1553 (2000).
[2] R.Passer and G. Oelgart, J. Appl. Phys. 82, 2611 (1997).

Optical and Structural Characteristics of AlIGaAs/GaAs Multiquantum Wells

C. M. Yee Renddn, C. Vazquez Lopez, M. Meléndez Lira and M. Lopez-Lopez
Physics Department, Centro de Investigacion y de Estudios Avanzados del 1.P.N.
Apartado Postal 14-740, México D. F.

We have grown Al,Gay;,As/GaAs multiquantum wells (MQWS) structures by molecular beam epitaxy. The number N of quantum wells in the structures was
varied from 1 to 20. For the samples structural characterization we employed scanning electron microscopy and atomic force microscopy. The MQWSs excitonic
transitions were studied by photoluminescence spectroscopy at 14 K. In addition, photoreflectance spectroscopy (PR) measurements were carried out a room
temperature. Internal electric fields were detected by the presence of Franz-Keldysh (FK) oscillations in the PR spectra. From a FK analysis we obtained the
GaAs band-gap energy and the internal built-in electric field strength in each sample. We will discuss the changes in the optical and structural properties of the
samples asafunction of N.

[1] D. E. Aspnesand A. A. Studna, Phys. Rev. B 7 (1973) 4605.
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Application of a L ock-ln Common-M ode-Rejection Demodulation to Monitor 1on
Implantation in Si Wafers Using Infrared Spectroscopy.

Felipe Rabago™?, Andreas Mandelis' and Alex Salnik®.
*Photoher mal and Optoel ectronic Diagnostics Laboratories, Department of Mechanical and Industrial Engineering, University of Toronto, Toronto, Canada,
?Ingtituto de Fisica de la Universidad Auténoma de San Luis Potosf, SL.P., México,
*Therma-Wave, Inc. Fremont, CA, U.SA..

In this study a comparison between the conventional frequency-scan and new common-mode-rejection-demodulation (CMRD) photothermal radiometry (PTR)
methods were used to characterize ion-implanted Si wafers. B, P and As ion-implanted Si wafers in the implantation dose range 1x10™-1x10%ions'cm? were
studied. We found that CMRD can significantly enhance the resolution of PTR response curves from P and B ion-implanted wafers in cases where
conventional square-wave frequency scans were totally or partially unable to resolve the dose. The dose resolution improvements afforded by the CMRD
technique may be important toward better control of the ion-implantation process in electronic devices, in a dose range which has traditionally been difficult to
monitor optically owing to the effects introduced by the early stages of the amorphization process in the implanted layer.

Raman Studies of Mixed Amorphous and Microcrystalline Phases of Silicon Films Produced by PECVD

V.L. Gayou, M. Rojas-L6pez, °R.E. Pérez-Blanco, °A. Torres-Jacome
'CICATA-IPN, Unidad Puebla. Acatlan 63, Col. La Paz, Puebla, Pue. C.P. 72160, México
2INAOE, Depto. de Microelectrénica, Tonantzintla, A.P. 51, C.P. 72000, Puebla, Pue. México.

We have redized a study of Raman scattering of Aluminum films on phosphorous-doped hydrogenated amorphous silicon (n* a-Si:H). These thin films of
amorphous silicon heavily doped (n* a-Si:H) were deposited by Plasma Enhanced Chemical Vapor Deposition (PECVD). After of the deposition the films were
annealing in a furnace at 250 °C in nitrogen ambient during several hours. The samples were deposited on silicon wafers and on glasses. According to Raman
results we observed mixed amorphous and crystalline phases in the films deposited on silicon wafers and separated amorphous and crystalline phases in films
deposited on glass. It was analyzed the intensity and the half width of the observed crystalline and amorphous Raman modes as a function of annealing time
and conductivity. We estimated the spatial correlation length of the microcrystals formed in the amorphous matrix for different annealing times.

Raman Studies of Carbon Doped GaAs Epilayers Grown by MOCVD

M. Rojas-Lépez, 1J. Diaz-Reyes, °R. Castillo-Ojeda, M. Galvéan-Arellano, R. Pefia-Serra and 2A. Escobosa
'CICATA-IPN, Unidad Puebla. Acatlan 63, Col. La Paz, Puebla, Pue. C.P. 72160, México
2CINVESTAV-IPN, Depto. de Ing. Eléctrica, SEES A.P. 14-740, México 07000, DF, México.

High quality carbon doped GaAs epilayers were grown by MOCVD using trimetylgalium (TMG) and metallic arsenic as galium and arsenic sources
respectively. For controlling the carbon doping, a mixure of hydrogen and nitrogen was used as carrier gas. Raman scattering spectra show the TO and LO
modes at 270 and 290 cm™ respectively. The relative intensity of the LO mode between the undoped and doped samples served to estimate the hole
concentration of carbon in the epilayers, and these results are corroborated by Hall measurements. The range of concentration analyzed goes from 10% to 10%°
cm®. The TO mode are mixed with the LO phonon-plasmon coupled (LOPC) mode due to the carrier concentration, and the decreasing of the intensity of the
LO mode is due to the decreasing of the depletion layer as the concentration increases. These effects in the GaAs epilayers are reported.
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Estudio de la Fotomodulacién en Peliculas de Cds Crecidas por la Técnica
de Erosion Catddica (Sputtering) Magneto Planar

J. N. Ximello-Quiebras, A. Caballero-Rosas, C. Mgjia-Garcia, H. Hernandez-Contreras, G. Contreras-Puente, M. A. Avendario-Ibarra
ESFM-IPN Edificio9 U.P.A.L.M. 07738 México D.F.
J. Vidal-Larramendi
Facultad de Fisica IMRE Universidad de la Habana Cuba.

En este trabgjo se presentan los resultados obtenidos al hacer mediciones de fotomodulacion en peliculas de Sulfuro de Cadmio (CdS) crecidas por la técnica de
Erosion Catddica Magneto-Planar (Sputtering) bajo diferentes parametros de crecimiento, como son e tiempo de deposicion (td) y la temperatura del substrato
(ts), teniendo como objetivo redlizar el estudio de las transiciones electrénicas que se presentan en dichas peliculas en € rango de 2.0 €V a 3.0 €V en funcion de
estos parametros a temperatura ambiente.

*Trabajo parcialmente apoyado por CONACyT y e DAAD (Deustche Akademische Austauschdienst).

First Principles Study of Phase Transitionsin GaAs and AlAsUnder Hydrostatics Pressure

!A. Bautista-Hernandez, °E. Chigo-Anota, *J. F. Rivas-Silva, *U. Pal
Y nstituto de Fisica, Universidad Auténoma de Puebla, Apdo. Postal J-48,
Puebla, Pue. 72570, México
2Facultad de Ciencias Quimicas-Instituto de Ciencias, BUAP
14 Sur y Av. San Claudio

Studies of structural phase transitions under high pressures of AIAs and GaAs are presented using first principles calculations with Vanderbilt
pseudopotentials and LDA approximation (Local Density Approximation) in the framework of the Density Functiona Theory (DFT). The zinc-blende, sc16
and wurtzite phases were studied for both compounds. Comparations between experimental and theoretical data of critical pressures, equations of state and
structural parameters are accomplished. Additionally, our results are compared with other results in the literature, in order to check the usefulness of the
"ultrasoft" pseudopotentials in this type of studies. Thiswork has been supported by the project CONACyT No. 32213-E

SEM1.12

Optical and Structural Caracterization of GaN Films Grown on Si Substrates

M. Cervantes-Contreras™®, M. Lépez-Lépez*, M. Meléndez-Lira®, M. Tamura®, and S. Jiménez-Sandoval®
#Departamento de Fisica, CINVESTAV-IPN. Apartado postal 14-740, México, D. F.
Departamento de Matematicas UPIBI-IPN. Av. Acueducto de Guadalupe s/n Barrio la Laguna Ticoman, México D. F. 07340.
‘CINVESTAV, Unidad Querétaro, Apdo. Postal 1-798, 76001, Querétaro, Qro., México.

Here we present a study of the effects of the orientation of SiC-coated Si substrates on the MBE growth of GaN. The GaN layers were grown in a conventional
MBE system with an RF activated nitrogen plasma source. (100)- and (111) oriented Si substrates were chemical treated in a HF solution, and then annealed in
the MBE preparation chamber under a G,H; partial pressure. This resulted in the formation of ~ 2.5 nm-thick SiC epitaxial layer. The GaN layers were studied
by Raman scattering, transmission electron microscopy and x-ray diffraction. Based on the characterization by these techniques; we found that the growth on
SiC-coated Si(100) leads to cubic GaN films, whereas the growth on SiC-coated Si(111) resulted in predominantly hexagonal GaN. However we noted that a
mixture of both phases appeared in the films when using non optimized growth conditions.
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Study of Residual Strainsin in-situ Buried Multi-Quantum Well Mesa-Stripe Arrays

A. Pérez-Centenc®, M. Lépez-Lopez*, M. A. Santana-Aranda®, M. Meléndez-Lira®, M. Tamura®, and T. Ishikawa®"
#Physics Department, Centro de Investigacion y de Estudios Avanzados del IPN.
Apartado Postal 14-740, México D.F., México 07000
°Optoel ectronics Technology Research Laboratory, 5-5 Tohkodai, Tsukuba, Japan.

We have performed an anaysis of the residual strains in quantum wires fabricated by in-situ Cl,-etching on molecular beam epitaxia (MBE) grown
AlGaAs/GaAs multi quantum wells (MQWSs)™.  Patterned samples with mesa-stripes along the [010], [-110] and [110] crystal directions on GaAs (001)
substrate were studied. Atomic Force Microscopy (AFM) and Transmission Electron Microscopy (TEM) was used to obtain information of the structural and
morphological properties. The shifts in the photoluminescence (PL) excitonic pesks at 10K were used to estimate the residua strains as a function of the wires
width. From AFM and TEM results we observed clearly that [110] oriented wires presented a higher density of crystal defects, which are correlated with PL
analysis.

[1] M. Lépez-Lépez, et a. 19" North America Conference on MBE, Book of Abstract, 2000

A Study on the Electrical Properties of the Novel Semiconductor Alloy Cu,Cd,Te asa Function of Copper
Concentration

E. Garnett-Ruiz, G. Torres-Delgado, P. Garcia-Jiménez, R. Castanedo-Pérez, O. Jiménez-Sandoval, B.S. Chao and S. Jiménez-Sandoval
Centro de Investigacién y de Estudios Avanzados del |PN, Unidad Querétaro, Apdo. Postal 1-798, Querétaro, Qro., 76001, México

It has been shown previoudly that the incorporation of Cu into Cd sites at concentrations around 0.3 at.% produces films with high crystalline quality when
compared to pure CdTe or to Cu,Cd;.«Te with higher copper concentrations. The improvement on the structural properties may produce an important effect on
the charge transport properties of this novel semiconducting aloy. For instance, we have observed that the resistivity at room temperature drops several orders
of magnitude when the amount of copper in the films is varied. In this study we show the results of electrical measurements on Cu,Cd,.<Te films for 0.001 £ x £
0.12 at.% as nominal concentrations.

Effects of the Presence of Oxygen During the Growth of Cu,Cd,«Te Thin Filmsby R.F. Sputtering

J. Santos-Cruz, G. Torres-Delgado, P. Garcia-Jiménez, B.S. Chao, O. Jiménez-Sandoval, R. Castanedo-Pérez and S. Jiménez-Sandoval
Centro de Investigacion y de Estudios Avanzados del |PN, Unidad Querétaro, Apdo. Postal 1-798, Querétaro, Qro., 76001, México

High quality films of the novel semiconductor aloy CuyCd,.xTe have been successfully grown by rf sputtering from a single target made of a mixture of Cu and
CdTe powders. Micro Raman experiments carried out on the Cu powder showed the existence of a CuO overlayer. However, the presence of such oxide, or of
oxygen molecules, have not been detected as important components in the films. The role that oxygen plays during the growth and properties of the Cu,Cd,.xTe
films is not clear to date. In this work we report the results of a study about the effects of incorporating controlled amounts of oxygen, during growth, on the
composition and on the crystalline and optical properties of the films. This study is being carried out in a two-target sputtering system, in which one target is
made of CdTe and the other of Cu. The native oxide on the Cu target is removed by previously pre-sputtering the Cu target for a few minutes before opening
the deposition shutters.
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Sulphur Over-Pressure and Substrate Temper atur e Effects on the Growth of Stoichiometric MnS Thin Films

SA. Mayén-Hernandez, P.Garcia-Jiménez, G. Torres-Delgado, O. Jiménez,-Sandoval, B.S. Chao, R. Castanedo-Pérez and S. Jiménez.Sandoval
Centro de Investigacion y de Estudios Avanzados del |PN, Unidad Querétaro, Apdo. Postal 1-798, Querétaro, Qro., 76001, México

Manganese sulphide (MnS) is a wide band gap semiconductor that crystallizes in its stable form with the octahedrally coordinated rocksalt structure,
presenting as well other metastable structures: cubic (zincblend) and hexagonal (wurtzite). One of the problems that have precluded the application of MnSin
devices has been the little work carried out so far to grow high quality MnS films. To date, most of the efforts done on MnS films have been using chemical
bath and therma evaporation as preparation techniques. These two methods yielded amorphous and polycrystaline films, respectively. To our knowledge, no
report exists so far on the growth of MnS by rf sputtering due to the technical difficulties involved. In this work we report on the appropriate conditions for the
growth of nearly stoichiometric MnS films prepared by rf sputtering and the important effects of sulphur over-pressure and substrate temperature on films
composition and structure. The produced films were polycrystalline with an energy band gap of around 3.4 €V, a value that makes MnS an appealing materia
as an optical window for device applications such as solar cells.

Crystalline Growth of BesN, Thin Films by Reactive Laser Ablation

J. A. DiaZ*, G. Soto®, W. dela Cruz*, O. Contreras™®, R. Machorro?, and A. Reyes-Serrato®.
Centro de Ciencias de la Materia Condensada, UNAM, A. Postal 2681, Ensenada, B. C., México. 22800.
PDepartment of Physics and Astronomy, Arizona Sate University, Tempe, AZ. 85287-1504

Recently was reported that beryllium nitride alpha phase, a-Be;sN,, possess a direct bandgap in the range of 4.05-4.47 e€V[1], making it an attractive material for
optoelectronic applications. At present there are very few reports on the preparation of thin films of this material [2]. In this work, we have deposited a-BesN,
thin films on slicon substrates at different temperatures by laser ablating a beryllium foil in molecular nitrogen ambient. The morphology, structure and
composition of the films were determined by atomic force (AFM), scanning electron (SEM), and transmission electron (TEM) microscopies, auger electron
(AES), X-rays photoelectron (XPS) spectroscopies. From these results, we demonstrate that the epitaxy beryllium nitride on silicon substrates is readily
achievable.

[1] Ma. Guadalupe Moreno Armenta, Armando Reyes-Serrato, and Miguel Avalos Borja, Phys. Rev. B 62, 4890 (2000).

[2] G. Soto, J. A. Diaz, R. Machorro, A. Reyes-Serrato, and W. de la Cruz. To be published in Materials Letters

Structural and Optical Properties of Sprayed ZnO Thin Films

M.T. Algjos-Palomares™’, M.A. Aguilar-Frutis', O. Zelaya®, C. Falcony?, M. Garcia™®
L CICATAIPN, Miguel Hidalgo 11500, México, DF, México.
2 CINVESTAV-IPN, Apartado postal 14-740, México, DF, México.
% 1IM-UNAM, Coyoacan 04510, México, DF, México.
" talgjos@fis.cinvestav.mx

Spray pyrolysis technique enhanced by ultrasonic waves was used in order to obtain ZnO thin films. The variables in the process were: concentration of the
sprayed solution and substrate temperature.  Zinc Acetylacetonate (C10H1404Zn) was used as the precursor compound diluted in N, N-dimethylformamide (N,
N-DMF). The final solution with 0.25, 0.5 and 1gr of zinc acetylacetonate diluted on 100ml of N,N-DMF was sprayed either on glass dides or silicon
substrates. The substrate temperatures were 300, 400 and 500°C. X-ray diffraction, scanning electron microscopy, atomic force microscopy, ellipsometry,
electron dispersion spectroscopy and optica transmission were used to study the structural and optical properties of these films. This research in this kind of
filmsis addressed for the application as CO sensors.
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Produccion de Silicio Poroso M ediante Ataque Quimico de Sukgstratos de Silicio
con Diferentes Orientaciones Cristalogr &ficas

L. N. Flores Azcanio®, A.C. Gallardo Patifio*, M. Meléndez-Lira® y W. Callgja®
*Departamento de Ciencias Basicas, Universidad Auténoma Metropolitana-Azcapotzal co
Depto. de Fisica, CINVESTAV-IPN; Apdo. Postal 14-740, México, 07000
®Microelectrénica-INAOE

Reportamos resultados de la caracterizacion de silicio poroso producido mediante ataque quimico de sustratos de silicio con orientaciones: (100), (11 0), (11
1), (1 14)y (55 12). Pararedizar los ataques quimicos se utilizaron HF, NHNO; y agua deionizada en diferentes proporciones. Las técnicas de caracterizacion
empleadas fueron reflectividad dptica UV-Vis, microscopia de fuerza atdmica, microscopia de barrido y fotoluminiscencia a temperatura ambiente. Las
resultados de fotoluminiscencia fueron correlacionados con la estructura observada mediante las microscopias de barrido y fuerza atémica

*: Trabajo apoyado parcialmente por CONACyT

Solucién Unica al Ajuste Multiparamétrico de la Sefial de Radiometria Fototérmica en Semiconductores: Silicio

I. Campos-Canton’, F. Ruiz, A. Castafieda’, and M. E. Rodriguez’
*Facultad de Ciencias, UASLP, Alvaro Obregén 64, 78000 San Luis Potosi, SLP, México
%Fisica Aplicada y Tecnologia Avanzada, Universidad Nacional Auténoma de México, Apdo Postal 0-1010, Querétaro, Qro, 76001, México

Se muestra un modelo tedrico para obtener una solucion Unica en € agjuste multiparamétrico del andlisis de la sefial de radiometria fototérmica infrarroja (PTR)
en obleas de dlicio. Este modelo estudia de manera tedrica y experimentd, la influencia de los pardmetros termoelectronicos tales como: tiempo de vida de
portadores minoritarios (t), velocidad de recombinacion delantera y trasera (V«, Vs), coeficiente de difusion de portadores (Dy) y difusividad térmica (@) en la
contribucion térmicay electrénica de la sefial PTR como funcion de lafrecuencia.

Las propiedades de transporte electronico en semiconductores son pardmetros fisicos de gran interés para la realizacion en la integracion de semiconductores a
gran escala (LSl). La evaluacion de esos parametros es esencia en caracterizacion de obleas semiconductoras y para la fabricacion modelada de los circuitos
sobre Si. Técnicas de deteccion fototérmicas se han desarrollado para monitorear, tanto propiedades cinéticas, como de transporte de los portadores
fotogenerados en semiconductores. Los estudios fototérmicos se basan sobre el hecho de absorcion por semiconductores de una radiacion visible modulada, que
da como resultando variaciones de temperatura que afectan las caracteristicas térmicas'y eléctricas del material.

Este trabajo es parcial mente apoyado por CONACyT (32456E-2000)

Efecto dela Iluminacion en el Angulo de Contacto del Agua en Peliculas Delgadas de PbS
Determinadas por € Método de Wilhelmy.

Araceli Y. Ordofiez Medrano. Ricardo Vera Graziano.
Instituto de I nvestigaciones en Materiales, Departamento de Polimeros. UNAM.
ara@servidor.unam.mx

En publicaciones anteriores, describimos las propiedades de semiconductores de silicio cristalino y peliculas delgadas de silicio amorfo hidrogenado y de
diamante, el angulo de contacto de agua tridestilada se modifica cuando la superficie del material se ilumina. El cambio en € angulo de contacto depende de la
estructura quimica de la superficie y de la longitud de onda del haz incidente. Aqui presentamos los efectos que se observan en peliculas delgadas de sulfuro de
plomo. Las determinaciones se llevaron a cabo por el método de Wilhelmy. Estos fendmenos estan relacionados con € fotovoltaje de superficie que genera la
iluminacion. También se observa que los angulos de contacto varian fuertemente dependiendo de s la superficie ddl material se aterriza o S se mantiene
eléctricamente aislada. Los resultados se interpretaron en términos de un equivalente de la curva electrocapilar, esto permitié caracterizar el caracter eléctrico
delas superficies p(+) o n(-). Los resultados son reversibles siempre y cuando se midan los angul os de contacto en condiciones de equilibrio.
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Growth of AlIGaAs/GaAs Two-Dimensional Gas Heterostructures by Molecular Beam Epitaxy

L. Zamora®, V.H. Méndez-Garcia®’, A. Lastras-Martinez', N. Saucedo’, F. Hernandez>* ', A. Guillén®*", Z. Rivera®* ", J. Huerta?, M. Meléndez* and M. LépeZ’.
» Instituto de Investigacién en Comunicacién Optica, Universidad Auténoma de San Luis Potosf,
Av. Karakorum 1470, Lomas 4a Seccion, San Luis Potosi, SL.P, México 78210.
2 Centro de Investigacién en Ciencia Aplicada y Tecnologia Avanzada del 1PN
% Centro Nacional de Metrologia,
km 4.5 Carretera a los Cués, Municipio El Marqués, C.P. 76900, Querétaro, México, Apdo. Postal 1-100 Centro.
4 Centro de Investigacion y Estudios Avanzados del IPN,
Apdo. Postal 14-740, México 07000 D.F., México.

The requirements of high mobility electronic devices have stimulated the interest in the study of two-dimensional electron gas (2DEG) systems, which present
great advantages in the operation of metal-oxide-semiconductor field effect transistors (MOSFET’S), high eectron-mobility transistors (HEMT’S), and devices
based on the Quantum Hall Effect. In this work we report the growth of AlGaAsGaAs heterostructures by MBE. We studied the growth and structural
parameters that can be changed in order to improve the crystaline quality of the heterostructures to obtain a more effective two-dimensiona confinement. The
crystalline quality of these heterostructures was characterized by room temperature photoreflectance (PR) spectroscopy and Hall measurements at 77 K. A
detailed study of Franz-Keldysh oscillationsin the PR spectra shows a correlation between the period of the oscillations and the electron mobility of the 2DEG.

" Graduate Student at CICATA-IPN

Substrate Temperatur e Effects on the Growth of the Semiconducting Alloy CdggsCUgosT€

B. Mufioz Fregoso, P. Garcfa JiméneZ’, R. Torres Castanedo?, O. Jiménez Sandoval®, G. Torres Delgado® and S. Jiménez Sandoval®
! Centro de Ciencias Exactas e Ingenierias, Universidad de Guadalajara, México
2Centro de Investigacion y de Estudios Avanzados del IPN, Unidad Querétaro,
Apartado Postal 1-798, Querétaro, Qro. 76001, México

Previoudly, the semiconducting alloy CuyCd;.«Te had been successfully prepared by the rf sputtering technique at substrate temperatures lower or equal to
200°C. Such studies were focused on the effects of changing the concentration of Cu in the films. In the this work we present for the first time results on the
induced effects of elevating the temperature during growth of Cu,Cdi<Te films at a fixed copper concentration (CdoosCuUoosT€). The temperatures employed
were Ts= 200, 250, 300 and 350°C and for comparison films of pure CdTe were grown at the same substrate temperatures. X-ray diffraction patterns show that
the Cdo.9sCuooaTe films tend to growth with wurtzite structure athough cubic related peaks were also observed, while for those of pure CdTe the cubic phase is
dominant. In addition, the grain size increases in the films as the copper contents and substrate temperature are also augmented. As a consequence, the surface
roughness of the CdygsCUgosTe films was always higher with respect to the CdTe samples grown at the same temperature. For instance, the Cdo.gsCuoosTe film
grown at 350°C had a surface roughness (rms) of 128A while that of the CdTe films prepared at the same temperature was 56 A. The energy band gap (Ey) was
measured from optical absorbance spectra in the UV-VIS region and obtained that the presence of copper reduces Egy by approximately 0.04 eV with respect to
CdTefilms, but this difference increases with Ts and at 350°C it was 0.06 eV.

Influence of the Island Lateral Dimensionsin the Exciton Localization Produced by Thickness Fluctuations
in Zn.,Cd,Se Quantum Wells*

P. Diaz-Arencibia, and |. Hernandez-Calder 6n
Departamento de Fisica,CINVESTAV, Apdo. Postal 14-740, 07000 México, D.F. México.

Atomic layer fluctuations of the thickness of quantum wells (QWSs) are one of the causes of exciton localization. Here, we present the results of the
determination of the minimum lateral dimensions of islands formed by thickness fluctuations in Zn,.4Cd,Se QWs which produce full exciton localization. We
have calculated the localization energy of excitons in the frame of the factorized-envelope approximation. We found that the excitons are well localized in the
idands of the QW when their dimensions are larger than ~15 times the exciton Bohr radius. The dependence of the localization energy as a function of the
idand size is used to calculate the PL spectra. We will demonstrate that the studied QW structures are indeed of high quality, their lateral dimensions being
much larger than the exciton Bohr radius.

* Thiswork was partially supported by CONACyT-México.
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Strain Measurement of Epitaxial SrTiOz Filmson Si(001)

F.S Aguirre-Tostado
Depto. de Fisica, CINVESTAV-IPN, Apdo. Post. 14-74., México, D.F. 07000
A. Herrera-Gomez
CINVESTAV-Querétaro. A.P. 1-178, Querétaro, México 76230
J.C Woicik, E.J. Nelson
National Institute of Sandards and Technology, Gaithersburg, Maryland 20899
Z. Yuand R. Droopad
Physical Sciences Research Labs, Motorola, 2100 East Elliot Road, Tempe, Arizona 85284

Extended x-ray absorption fine structure (EXAFS) of Ti K edge was used to measure the strain in epitaxial SrTiO; films grown on Si(001). The experiments
were performed at beamline X23-A2 of the National Synchrotron Light Source of Brookhaven National Laboratory. The data were acquired for two
polarizations corresponding to the sample surface normal (n) either parallel or perpendicular to the electric field () of the x-rays. The fluorescence from Ti was
recorded through a single-element SiLi detector. The theoreticadl EXAFS oscillations were obtained through a software that employs ab-initio calculations. The
growth of the SITiO; film is such that the [110] and [1-10] axes of SrTiO; matches the [010] and [100] axes of Si(001). Through this study it was possible to
obtain the critical thickness of the system. The differences on the x-ray absorption near the Ti K edge for the two polarizations evidence structural disorder in
the surface plane that is related to a distortion of the SrTiO; perovskite below the critical thickness.

Caracterizacion de Materiales Dieléctricosy su Aplicacion en Sensores Quimicos Tipo |SFET

Joel Molina R.", Wilfrido Callgja A., Mauro Landa V. Pablo Alarcén P.
Instituto Nacional de Astrofisica, Opticay Electrénica. INAOE, Puebla.

Un ISFET (lon Sensitive Field Effect Transistor) es basicamente un transistor MOS sin electrodo de compuerta (el cual es usuamente de auminio o
polisilicio); por lo que los dieléctricos de compuerta del transistor quedan expuestos d medio ambiente, en este caso, una solucion acuosa con un nivel variable
de pH o de actividad de iones de hidrégeno presentes en la solucion. El ISFET se comporta como un dispositivo sensitivo a iones cuando es sumergido en la
solucion y para ello, se comparan las respuestas electroquimicas ofrecidas por los dieléctricos estudiados en este trabgjo: SIO, térmico, SisN4 depositado por
LPCVD y una combinacion SiO,-SisN4. Es de esperarse que € dieléctrico con mayor sensibilidad a pH sea SisN4. Siendo e ISFET un sensor quimico basado
en un dispositivo semiconductor, éste puede obtenerse a partir de tecnologias de fabricacion estandares de circuitos integrados, en nuestro caso, con € proceso
de fabricacion de circuitos integrados CMOS del laboratorio de microelectronica del INAOE. Por lo anterior, se presenta también € disefio bésico del proceso
necesario para obtener este dispositivo, poniendo especial énfasis en la proteccion del mismo cuando se utilice en ambientes corrosivos (sol uciones &cidas).

Charge Transport Through Silica Sol-Gel Films Deposited on Silicon Substrates

T.Diaz', H. Judrez?, M. Garcia®, J. Olvera1 and J. Martinez* .

! Universidad Auténoma de Puebla, Centro de Investigacién en Dispositivos Semiconductores,
ICUAP, P.O. Box 1651, Puebla 72000, Pue., México. E-mail: todiaz@siu.buap.mx. Tel/fax: (22) 45-62-65.
2 Universidad Auténoma de Puebla, Escuela de Ciencias de la computacion. e-mail:
hjuarez@kim.ece.buap.mx, P.O. Box 1651, Puebla 72000, Pue., México.

In the present work, the charge transport through films of silica sol-gel deposited on silicon sustrates were studied. The dielectric was deposited on a group of
silicon substrates and sintered at several temperatures (400, 500, 600, 800 and 1000 °C). MOS (Metal-Oxide-Semiconductor) structures were fabricated by
evaporating aluminum dots on the top oxide through a metal mask. Aluminum on the entire rear silicon surface was aso deposited to thickness of 1 mm. GV
(Capacitance-Voltage) technique was used to determine electrical properties at S - SIO2 interface and -V (Current-Voltage) measurements were done to
determine the mechanism of charge transport in the films. Results from C-V characteristics shown that for samples tempered in N2 atmosphere at T3 800 °C,
the surface state density was as low as those expected for therma oxides. 1-vsV and I-vs-T (Current vs Temperature) plots revealed us that for electric fields
greater than 3 MV/cm in the oxide, the Poole-Frenkel conduction is dominant for current transport in the films. Under those conditions, the conduction
mechanisms are heavily influenced by enhanced thermal excitation of trapped carriers (internal Schottky effect).
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Analysis of the Expansion of Rear and Front-Side Laser Ablation Plasmas

L. Escobar-Alarcén’, E. Camps', E. Haro-Poniatowski 2, M. Villagran®, S Muhl*
*Departamento de Fisica, Instituto Nacional de Investigaciones Nucleares, Apdo. Postal 18-1027, México D.F. 11801, México;
2 Departamento de Fisica, UAMI, México;
3Centro de Instrumentos, UNAM, México;
“Instituto de Investigaciones en Materiales, UNAM, México.

With transparent target materials it is possible to get both front-side and rear-side laser ablation. Rear-side laser ablation has been investigated as a new
configuration for thin film deposition of transparent materials. In order to study the features of this configuration, the anadysis of the propagation of laser
ablation plumes of the rear and front-side plasmas was performed. The shock wave associated with rear and front-side ablation plumes were recorded by
shadowgraphy and the corresponding velocities were determined in each case. We found a spherical wave front in both cases, with the shock wave of the rear-
side plasma having a higher velocity. Space and time resolved optical emission spectroscopy was carried out using a gated CCD, in order to identify the excited
species present in each plasma and to calculate the kinetic energy of the most important species, by means of time of flight measurements. These two different
plasmas were used to deposit SO, thin films and compare their properties Experiments were carried using SO, targets and a Nd:YAG laser as the energy
source.

Electrical and Structural Studieson Yttrium Oxide Thin Filmsin Silicon Substrates at Different Deposition Power

J.J. Araiza', M. A. Aguilar-Frutis® and C. Falcony®".
Departmento de Fisica, CINVESTAV-IPN., Av. |.P.N. 2508, México, D. F. 07300
2CICATA-IPN., Av. Legaria 694, México, D. F. 11500
®Departamento de Materiales, ESFM-IPN., Apdo. Postal 75-373, México, D. F. 07300.

Yttrium Oxide thin films were deposited by RF-Sputtering technique on etched Si(100) substrates for different surface etching times and deposition power
densities. The structure characteristics of films were studied by Grazing Angle XRD, Ellipsometry and AFM. Electrical properties were examinated by C-V
measurements. The results showed a relatively good interfacial density of states (aprox. 0.9-3.2 x10*? (cm eV)™) and relatively good breskdown strength (0.5-2
MV/cm) for these films. Finaly, the correlations among morphological, optica and electrical characteristics and the deposition parameters such as deposition

power are reported.

* On sabbatical leave from Departamento de Fisica, CINVESTAV-IPN., México, D. F.
Thiswork was partially supported by CONACYT.

Caracterizacion Eléctrica Mediante C-V y C-t de Dispositivos M1S con Oxinitruros de Silicio Depositados Por LPCVD

G. F. Pérez-Sanchez', J. Carrillo-Lépez", A. Moral es-Acevedo?
! Centro de Investigaciones en Dispositivos Semiconductores, ICUAP, Apdo. Postal 1651 Puebla, Pue., 72000 México
2 Centro de Investigacion y Estudios Avanzados, Depto. de Ingenieria Eléctrica-SEES, Apdo. Postal 14-740, 07000 México, D.F.

Existe una gran diversidad de métodos para la obtencion de peliculas de oxinitruro de silicio. Una de las técnicas més empleadas es la de fase vapor a baja
presion (LPCVD), la cua generalmente consiste de una mezcla de silano (SiH4), Oxido nitroso (N,O) y amoniaco (NHs). En este trabgjo se utilizaron
temperaturas de 700 °C y 800 °C para el depdsito de estas peliculas. Para llevar esto a cabo se variaron los flujos de los gases reactantes con el fin de obtener
peliculas con diferentes estequiometrias, es decir, a variar la razén de las presiones parciales del 6xido nitroso y el silano (Ro), as como la razén de las
presiones parcides del silano y € amoniaco (R;), manteniendo constante la presion parcial del amoniaco, se crecieron peliculas de oxinitruro de slicio,
cubriendo € rango de valores de indice de refraccion desde e didxido de silicio hasta € nitruro de silicio (SIO,-SiION,-SisN4). Los indices de refraccion y
espesores de las peliculas se determinaron por elipsometria, y posteriormente se fabricaron dispositivos MIS sobre sustratos de silicio para su caracterizacion
eléctrica mediante las técnicas C-V (Capacitancia-Voltaje) y C-t (Capacitancia-tiempo). Con relacion a las mediciones Opticas, se reportan  resultados
experimentales tales como velocidades de crecimiento e indices de refraccion en funcion de las condiciones de depdsito. En cuanto a la caracterizacion
eléctrica, se presentan los vaores obtenidos para la constante dieléctrica, densidad de carga fija en el oxinitruro, velocidad de generacion y densidad de estados
interfacialesy se establece la correlacion entre los parametros de depdsito y 10s resultados obtenidos.
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Simulaciéon de Curvas C-V y C-t parala Caracterizacion Eléctrica de Dispositivos M 1S

G. F. Pérez-Sanchez', A. Morales-Acevedo?, J. Carrillo-Lépez!, A. Luna-Flores*
! Centro de Investigaciones en Dispositivos Semiconductores, ICUAP, Apdo. Postal 1651 Puebla, Pue., 72000 México
2 Centro de Investigacion y Estudios Avanzados, Depto. de Ingenieria Eléctrica-SEES, Apdo. Postal 14-740, 07000 México, D.F.

En este trabajo se presenta el desarrollo de programas en Mathcad para determinar parametros eléctricos importantes en estructuras metal-aislante-
semiconductor (MIS), como es la concentracion de impurezas en € semiconductor, la constante dieléctrica y la densidad de carga fija en € dieléctrico, la
densidad de estados superficiales en la interfaz dieléctrico-semiconductor (por € método de Therman) y la velocidad de generacion superficia. Para la
simulacion de las curvas C-V se emplearon ecuaciones para la capacitancia en ata frecuencia restringidas al caso en que € atrapamiento de portadores
minoritarios por trampas en e régimen de inversion no contribuyen notablemente a la respuesta en AC de dichos portadores. Para la obtencion de las
velocidades de generacion, € método esta basado en condiciones experimentales en que el dispositivo es sibitamente cambiado de la condicion de acumulacion
a la de agotamiento profundo, por medio de un pulso de voltaje, obteniendo asi la respuesta transitoria C-t. Usando la teoria convencional de capacitores MIS
fuera de equilibrio, podemos obtener un conjunto de ecuaciones analiticas, con las cuales los datos experimentales se pueden gjustar por medio de un programa
desarrollado en Mathcad, obteniendo de este modo los valores de tiempo de vida de generacion y velocidad de generacion superficial. Los requerimientos para
poder hacer los cdlculos, son los datos experimentales tanto de C-V como de C-t, € érea del dispositivo y € espesor del dieléctrico. Se muestra que existe una
buena concordancia entre los resultados de lasimulacion y los datos experimentales.
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Optical Structural and Paramagnetic Studiesof Mn in Sol-Gel Glasses Treated in Oxidant Atmosphere

J. Martin Yafiez-Limon®, L. Diaz-Flores, R. Zamorano-Ulloa?, D. Ramirez Rosales’, R. Flores-Farfas, and J. J. Medina Veléz
Unidad Querétaro, CINVESTAV-Qro.
Libramiento Norponiente No.2000 Fracciona-miento Real de Juriquilla, Querétaro Qro.
Departamento de Fisica Avanzada ESFM-IPN.
Unidad profesional Adolfo Lopez Mateos Col. Sh Pedro Zacatenco, Av. IPN. México D. F.

In this work are reported the structural, optical and paramagnetic behavior of the Mn incorporated in SiO, matrix prepared by the Sol-Gel method. The samples
were studied as coatings over dide glassses and in powder form. The powder samples were obtained by the final product of the gelation solution. The samples
with Mn concentration among 0.1% w/w to 20%w/w were milled and submitted to thermal treatments among 100°C to 500°C. The purpose of study these kind
of materias is for obtain coatings with different colors, with the introduction of Mn and submitted at different temperature anneding in oxidant conditions.
With the am of understand the role of the Mn in the color generation of this coatings, was realized the optical, structura, vibration, and the paramagnetic
characterization.

The system shows a drastic evolution in the optical properties with the thermal annealing and with the Mn concentration: For low annealing temperatures is
observed the presence of nitrates and some oxides precursors of Mn. Up to 5% w/w Mn is resolved the absorption bands due to Mn*" and Mn®. For higher
concentration there is a higher absorption background and the bands are not resolved. This is due to the presence of oxides Mn particles. Aditiondly the
information obtained by EPR and Raman spectroscopy permit us the determination of the oxidation states of the Mn and the presence of some precursors of
Mn oxides.

Recubrimientos Anticorraosivos por la Técnica de Sol-Gel Inorganico

M.L. Mendoza-L6pez', L.M. Avilés-Arellano®, M.A. Hernandez-Landaverde, J.F. Pérez-Robles' y J. Gonzélez-Hernandez".
YCINVESTAV-Unidad-Querétaro,
Libramiento Norponiente No.2000 Fracc. Real de Juriquilla, Querétaro, Qro. C.P. 76230 Apdo. Postal 1-798 C.P. 76001

Se analizaron recubrimientos de silice por la técnica de sol-gel inorganico para su uso como proteccion anticorrosiva observandose la formacion de una barrera
a medio ambiente, lo cual impide e paso del oxigeno ambienta. La adicion de diferentes aditivos, tales como AlI(OH);, HsBOs, NH4NO;, etc., a la estructura
de silice no modifica su estructura amorfa sino que forma un tipo composito en e cudl se ven favorecidas sus propiedades fisicas como porosidad, grosor de
pelicula, etc. Se tiene un incremento en las Ex de los precursores debido a incremento de oxigenos puente disponible en cada uno de estos materiales. Se utilizd
la técnica de RT para conocer los espesores obtenidos via inmersion ce sustratos de cobre acabado espejo en la solucion de silice empleada, 1o cud reporta un
espesor cercano a 1.5im. Dentro del andlisis de especies presentes en la solucion, se tiene la presencia de particulas cargadas negativamente al pH de trabajo,
con lo cud tuvo la necesidad de aplicar secado para su completa adhesion al sustrato y un sinterizado a baja temperatura para lograr la consolidacion de la
matriz. Mediante |a técnica de DRX se identifico la presencia de los 6xidos de cobre (cuprita y tenorita) asi como su evolucion a los diferentes tratamientos
térmicos empleados.

Desarrollo de Endurecimiento de Superficies por Tratamientos Termoquimicosy M ecanoquimicos

I. Hilerio*.
Departamento de Materiales. UAM Azcapotzalco. Distrito Federal, México.
*ihc@correo.azc.uam.mx

Es importante enfatizar que las fracturas, por lo general, de un material se inician en su superficie cuando se encuentra en contacto y en movimiento relativo
con otro material en determinado medio ambiente. Dependiendo del tipo de contacto, asi como de la agresividad del medio se inducira una fractura en la
superficie del material. Asi que, s se logra endurecer la superficie del material, se inhibira € inicio de la fractura. Por tanto, uno de los objetivos primordiales
de este trabajo es mostrar una comparacion del endurecimiento superficial, empleando las técnicas de tratamiento termoquimico (cementado, nitrurado,
borurado) y e tratamiento mecano-quimico (Triboacabado). La comparacion se obtiene a través de ciertos pardmetros tales como : espesor de la capa
endurecida, perfiles de durezay andlisis metal ogréfico.

En nuestro pais, existe actualmente una gama de tecnologias utilizadas a nivel industrial en e endurecimiento de superficies en aeaciones metdicas,
fundamentalmente aceros, basados en tratamientos termoquimicos como Nitruracion, Cementacion y Carbonitruracion entre otros asi como técnicas de
depositacion quimica de vapor (CVD), depositacion fisica de vapores (PVD), aplicadas a herramientas de corte. Debido a que cada dia se incrementan més las
exigencias en cuanto a propiedades tales como: Resistencia a desgaste por abrason y adhesién, Resistencia a revenido, Resistencia a la corrosion, Acabado
superficial, asi cono una buena Tenacidad a impacto. Técnicas adicionales de endurecimiento han sido aplicadas a nivel experimental y préctico en nuestro
paisy en el extranjero en procedimientos de Conformado por deformacion pléstica tales como: Forja, Extruido y de Triboacabado de superficies.
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Deposition and Characterization of Electrochromic DC-Sputtered Nickel-Oxide Thin Films on Different Substrates

Carlos R. Magafia Zavala®, Dwight R. Acosta®, Arturo Maldonado?, Rosario Avila-Godoy®
Y nstituto de Fisica de la UNAM, A:P: 20-264, 01000, D.F., MEXICO.
2Cinvestav, |.P.N., Departamento de Ingenieria Eléctrica, D.F., MEXICO.
®Universidad de los Andes, Fac. de Ciencias, Mérida 5101, VENEZUELA.

The electrochemistry of hydrous nickel oxide has long been interested due to its role as the active material on nickel battery electrodes and more recently[1,2],
there has been a increased interest in the electrochromic behavior of nickel oxide thin films due to its practica and potential applications which include smart-
windows in order to achieve balanced lighting and air conditioning levels, these properties are great importance for energy-efficient architecture; other
applications are related to anti-dazzling devices for vehicles and to high-contrast nonemissive information displays: from messege boards to highway signg 3].
Electrochromic NiO films were deposited by DC-magnetron sputtering with a water-cooled metallic nickel target (50 mm in diameter, 99.9% purity). Total
pressure was 4.0 mTorr of Argon. The films studied here, were grown at room temperature. Also nonstoichiometric nickel oxide films, were deposited by
reactive DC-magnetron sputtering.

Our samples were under electrochemical treatment in 0.1 M, KOH solution in order to promove the electrochromic properties [4]. The eectrochromism
phenomena was induced after a cyclic voltametry process; the cyclic potentia range was set from —400 mV to 600 mV at a scan rate d 600 mV/min.The
working area of the sample was 2 cm?. All potentials are reported with respect to SCE.The effects of the different substrates (silica and silica-I TO [5]) on the
deposition rate, structural, morphological, electrical and optical properties were investigated in the electrochromics films. Also the electrochromic behavior of
our films was studied together with optica spectrum photometric observations in presence of applied DC voltages.The structurad and morphological
characterization of our films was done by transmission electron microscopy (TEM) in selected area diffraction and bright-field modes. Scanning electron
microscopy (SEM) was used to determine surface morphology and topology. We appreciate the financial supports of Projects DGAP IN 109500 and
CONACYT 34821E in different stages of work related electrochromic thin films production
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Fabricacién y Caracterizacion de Aleaciones de Ti-Al Por la Técnica de Aleado M ecanico

Jeslis Velazquez Salazar®, Francisco Javier Espinoza Beltran?,
! Programa de Posgrado en Materiales, CINVESTAV Unidad Querétaro
2CINVESTAV Unidad Querétaro, Libramiento Norponiente No. 2000, CP 76230, Fracc. Real de Juriquilla, Querétaro, Qro.

Las diferentes composiciones de polvos de  Ti - Al, AlTix , (X = 5,10,20,30,60,90), fueron mecanicamente aleadas por un molino de bolas SPEX 8000 en una
amosfera de argdn con tiempos de aeacion de 16 hasta 36 hrs segln la composicion que se desarrollaba.  El proceso de aleado mecénico (AM) permite
formar fases amorfas, metaestables, fases sdlidas y asi como fases de polvos intermetélicos, a - TiszAl, g - TiAl, y TiAl;, estas fases son detectadas por DRX
después de un tratamiento térmico aplicado a los polvos. Los intermetdlicos tienen las propiedades de ser ligeros, tienen un mdédulo de elasticidad alto,
presentan buena resistencia a la corrosién y son resistentes a altas temperaturas, ademas de aumentar la dureza a formarse la fase TisAl y TiAl. Los polvos
intermetdlicos son usados para la fabricacion de catodos por la técnica de PVD. Se presentan resultados de caracterizacion de las técnicas de difraccion de rayos
X, microscopia electrénica de barrido, y calorimetria deiferencial.
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Silica Gel Crystallization Induced by Silver Crystalline Aggregates

G. Ortega-Zarzosa*, J.R. Martinez, and F. Ruiz,
Facultad de Ciencias, M G Sanchez, Instituto de Metalurgia, Universidad Auténoma de San Luis Potosi, 78000 San Luis Potosi, SL.P., México,
J. Matutes —Aquino,
Centro de Investigacion en Materiales Avanzados, Chihuahua Chih., México,

Low temperature crystallisation of amorphous SIO, samples, prepared by the sol-gel method, has been obtained. For that purpose, silver needs to be added to
the precursor solution in such a way that it forms aggregates. Silica xerogels samples were prepared with a molar ratio H,O/TEOS of 11.66 and loaded with
slver in three different ways: as chemically synthesised silver fine particles, as silver nitrate and finally as silver chloride. The prepared powder samples were
studied as a function of annealing temperature. The microstructure of the silica xerogel powders containing the slver aggregates was studied using X-ray
diffraction. Attention was paid to the evolution of both: the precipitated silver into the SIO, matrix as well as the glass matrix. At relative low temperatures the
silicamatrix tends to crystallise independently how the silver aggregates were prepared.

* Estudiante del Centro de Investigacion en Materiales Avanzados CIMAYV, Chihuahua, México

Peliculas Delgadas de ZnO:F Depositadas por Rocio Quimico: Efecto de la Temperatura de Substrato Sobrelas
Propiedades Fisicas

Alglandro Guillén-Santiago, M. dela L. Olvera, A. Maldonado
Depto. de Ingenieria Eléctrica, Centro de Investigacion y de Estudios Avanzados del 1PN,
Av. IPN 2508, Apdo. Postal 14-740, 07000. México, D. F., MEXICO.
molvera@mail.cinvestav.mx

Se depositaron peliculas delgadas de ZnO:F mediante la técnica de rocio quimico. Para obtener el compuesto se partié de acetilacetonato de zinc y fluoruro de
amonio. El crecimiento se realizd en un rango de temperatura de 450 a 525° C. En este trabajo se reporta € efecto de la variacion de la temperatura de
substrato sobre las propiedades fisicas de las peliculas. Las peliculas obtenidas fueron atamente conductoras y transparentes. El valor minimo de resistividad
obtenido fue del orden de 1x10? chm-cm, para peliculas depositadas a 475°C. La transmitancia fue del orden de 80% para todas las condiciones de depésito
empleadas. Los estudios de rayos X muestran un crecimiento con una orientacion preferencial (002). Del andlisis realizado mediante un microscopio de barrido
electrénico, se observa que las peliculas presentan una evidente superficie texturizada

Influencia de la Temper atura de Substrato en las Propiedades Eléctricas, Opticasy Estructurales de Peliculas de
ZnO:In Preparadas por Rocio Quimico

Liliana Sanchez-Castellanos, A. Maldonado, M. dela L. Olvera
Departamento de Ingenieria Eléctrica,
Centro de Investigacion y de Estudios Avanzados del 1PN.
Av. Instituto Politécnico Nacional No. 2508, Apdo. Postal 14-740, 07300,
México, D. F., MEXICO.
molvera@mail.cinvestav.mx

La influencia de la temperatura de substrato en las propiedades eléctricas, Opticas y estructurales de las peliculas de ZnO preparadas por el método de rocio
quimico ha sido estudiada en este trabajo. Las peliculas fueron crecidas en un rango de temperatura entre 450 y 525°C. La solucion de partida consistio de
pentanedionato de zinc disuelto en una mezcla de etanol y écido acético a 0.05 M, ala cua se adiciond una solucion de cloruro de indio como impurificante.
Los resultados de difraccion de rayos X y las micrografias de barrido, indican que las peliculas son policristalinas con superficies texturizadas, teniendo una
orientacion preferencial en la direccion [101]. Se obtuvo un valor de resistividad minima de 4*10° W-em y una transmitancia promedio del orden de 80% en la
region del visible.
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Electrical Properties of Al,O3; Thin Films Deposited on GaAs Substrates by Spray Pyrolysis

J. Chavez-Ramirez', M. Aguilar-Frutis?, M. Garcia®, C. Falcony®>** G. Burillo® and S. Lépez®
*Facultad de Quimica, UNAM, Coyoacén 04510, México DF,
CICATA-IPN, Miguel Hidalgo 11500, México DF,
3lIM-UNAM, Coyoacan 04510, México DF,
“CINVESTAV-IPN, Apdo. Postal 14-740, 07000, México DF,
°0On Sabatical leave at Materials Science Dept. ESFM-IPN, México DF,
®|CN-UNAM, Coyoacan 04510, México DF
E-mail address: josechr @er 0s.pgui m.unam.mx

Electrica characteristics of high quality aluminum oxide thin films deposited by the spray pyrolysis technique are reported. The films were obtained from the
aerosol of a solution of aluminum acetylacetonate in N,N-dimetilformamide on gallium arsenide substrates (100). The addition of an aerosol of water mist
during the deposition process resulted in an improvement of the general characteristics of the films. The substrate temperature during deposition was varied
from 300 °C to 600 °C. The electrica characteristics of these films were determined by capacitance and current versus voltage measurements by the
incorporation of these films into metal-oxide-semiconductor structures. The interface states density is in the order of 10" 1/eV-cm? and the films can stand
eectric fields higher than 5 MV/cm, without destructive dielectric breskdown. The determination of the chemical composition of the films was done by EDS, a
dielectric constant between 8 and 11 was found. Finally, the study of the surface morphology was carried by AFM.

Development of Ti-Al, Ti-BN and Ti-Al-BN Alloys by Mechanical Alloying

J. Morales Hernandez
Universidad Auténoma de Quer étaro, México
F.J. Espinoza Beltran; Laura L. Diaz, Luz Ma. Avilez
CINVESTAV-IPN Unidad Querétaro, México

The Metal Mechanical Industry (MMI) always requires a great variety of cut tools that are made of specids steels. The development in the melting process and
refining, not are enough to obtain good results and to increase the production levels in the Industry. Additionally, the quality in the machining products is an
immediate condition of attention. All the cut tools should provide good conditions in the finish surface and geometry of the pieces manufactured. In the 90's,
the research and development in ceramic coatings and thin films using some physical vaporization techniques have come to increase the mechanical properties
and wear resistance of cut tools, reducing the manufacturing cost and improvement the quality product. The Physical Vapor Deposition technique (PVD) is
normally employed to obtain coatings of nitrides of titanium, aluminum and boron, in some cases it is required to obtain nitrides of a mixture of titanium -
auminum or titanium boron. This coatings have high values of wear resistance, surface hardness, mechanical resistance at high temperature, and of electric and
thermal conductivity. Due to the melt point differences between titanium and auminum, and between titanium and boron, it is not possible to obtain targets for
PVD systems made by using aloys of this elements by conventional methods. Frequently, these targets are made by a smple mixture of powder of these metals
and no from aloys. In this work we are proposing to use the Mechanical Alloying (MA) technique to obtain Ti-Al, Ti-BN and Ti-Al-BN alloys with a
nanometer particle size and make coatings to make targets for the PVD technique.

Recubrimientos Fotocr micos sobre Sustratos Corning por el Proceso de Sol-Gel

B. Bermldez-Reyes', L. L. Diaz-Flores?, F. J. Espinoza-Beltran? J. M. Yénez-Limén, J. Gonzalez-Hernéandez
! Instituto Tecnol égico de Morelia,
Av. Tecnoldgico No. 1500. Col. Lomas de Santiaguito. Codigo postal 58000, Morelia, Mich.
2 Centro de Investigacion y Estudios Avanzados.
Libramiento Norponiente No. 2000. Fracc. Real de Juriquilla, Codigo postal 76230. Santiago de Querétaro, Querétaro.

Mediante la técnica de sol-gel y una reaccion de sustitucion metdlica entre nitrato de plata 0.4 N y un gramo de limaduras de cobre , se obtuvieron
recubrimientos de silice con particulas de plata dispersas dopadas con cobre, estos se sometieron a tratamientos térmicos a 500° C Variando e tiempo de
estancia a 30 minutos, lhora, 2 horas y 4 horas. Las particulas de plata y cobre le confieren propiedades fotocromicas a recubrimiento depositado sobre
sustratos de vidrio Corning. Los difractogramas de Rayos X revelan la presencia de fases cristalinas de cuarzo y cristobalita a 800° C, al introducir estas
particulas de plata y cobre ala matriz de sol-gel. Los recubrimientos a término de tratamiento térmico presentan una coloracion amarilla, al permanecer en la
oscuridad 0 a la sombra, se tornaron transparentes y a exponerlos a la luz solar retornaron a la coloracion amarilla presentandose € efecto fotocrémico, los
espectros de UV/VIS muestran € efecto fotocrdmico e estos recubrimientos
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I mpedance Spectroscopy Studies on Chemically Deposited CdS and PbS Polycrystalline Films

M.B. Ortufio-Lépez, J.J. Valenzuela-Jauregui, R. Ramirez-Bon, E. Prokhorov and J. Gonzalez-Hernandez
Centro de Investigacion y de Estudios Avanzados del IPN. Unidad Querétaro.
Apdo. Postal 1-798, 76001, Querétaro, Qro., México

Room temperature impedance spectroscopy measurements on chemically deposited CdS and PbS films were performed using the “sandwich” geometry. The
experimental data for both materials represented by the complex plane diagrams showed two well-defined semicircles. The results were analyzed in terms of
the “brick-layer” model, appropriate for polycrystalline materials in which the crystallites and its boundary are well developed. According to this model, the
equivalent circuit which best represent the polycrystaline films, consists of two RC circuits connected in series, one representing the grain and the other the
grain boundaries. By fitting the spectral response of the equivalent circuit to the impedance measurements, electrical and structural parameters were obtained.
The calculated structural parameters agree with those obtained using atomic force microscopy measurements.

Numerical Study of Oxide Thin films Growth using 1V Laser Beam

J.L. Jiménez-Pérez', P.H.Sakanaka?, M.A. Algatti®, J. G. Mendoza Alvarez*, N. Mufioz Aguirre*
'CICATA-IPN, Legaria 694, Col. Irrigacién, 11500 México D. F., México.
Departamento de Fisica Quantica Instituto de Fisica “ Gleb Wataghin”
Universidade Estadual de Campinas, 13083-970 Campinas, S.P. Brazl
®Departamento de Fisica e quimica, Universidade Estadual Paulista “ Julio de Mesquita Filho” , Campus de Guaratingueta
12500-000 Guratingueta,S.P.., Brazl
“Dpto. de Fisica, CINVESTAV-IPN, A. P. 14-740 , 07300 México D.F., México.

Similary to one model developed by ourselves and which was already published, we study the spatial simulation of the tridimensional geometry and the growth
ratio of TiO, thin films. The thremo-oxidation process of Ti films, deposited over glass substrate, is due to the surface heating while it moves at constant speed
in the presence of a intense IV-infrared beam of a pulsed Nd:YAG laser at open air. The computational agoritm used for the calculations in this model takes
into account adecuate autoconsistent concepts like retroalimentation on the initiad values of the heating parameters. This retrodimentation process leads to
formation of Ti oxide traces. The theoretica estimations of the film thickness and the growth ratio shows excelent concordance with respect to the mesured
experimental values.

Mediciéon de Diametros de Haces Gaussianos por Medio de la Ener gia Difractada Normal
ala Pantalla en Rejillas Aperiddicas

F. Chavez Rivas* y O. Mata Méndez*.
Depto. de Fisicade la ESFM-IPN.
U.P.“A L M". Lindavista. C.P. 07738. México, D. F.

Proponemos €l uso de la energia difractada en la direccion normal a la pantalla por rejillas aperiddicas calculada con la teoria escalar de Rayleigh-Sommerfeld,
en la medicion de didmetros de haces gaussianos. Usando € cociente de la energia difractada en la direccion normal a la pantalla en posiciones de minima y
méxima potencia en reillas aperiddicas mostramos que se pueden extender los rangos de caracterizacion de haces Gaussianos en comparacion con los
resultados obtenidos con & mismo coeficiente en rejillas periddicas’.

1.- O. MataMéndez y F. Chavez Rivas. Vol. 18, No. 3/March 2001/J. Opt. Soc. Am. A.
* Becarios de COFAA-IPN
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Difraccion Rigurosa de Haces Hermite-Gauss por Dos Rendijas: Acoplamiento Entre Rendijas

F. Chavez Rivas* y O. Mata Méndez*
Departamento de Fisica dela ESFM-IPN
U. P. Adolfo L6pez Mateos. C.P. 07738. México, D. F. y
M. Alvarez Cabanillas
Centro de Investigaciones y Desarrollo de Tecnologia Digital. Instituto Politécnico Nacional.
C.P. 22510. Tijuana, B.C., México.
J. Sumaya Martinez**
Facultad de Ciencias, Universidad Auténoma del Estado de México,
Av. Instituto Literario No. 100, Col. Centro, C.P. 5000 Toluca, Estado de México

Se presenta una teoria rigurosa de la difraccion para la incidencia oblicua de haces Hermite-Gauss sobre una pantalla de espesor h, con dos rendijas de ancho ¢
y separacion d. Los haces inciden con polarizaciones TM y TE. Analizamos numéricamente la incidencia normal y oblicua en e coeficiente de transmision en
funcion de la separacion d entre las rendijas. Hemos encontrado para haces extremadamente anchos a incidencia normal que el coeficiente de transmision
presenta oscilaciones con periodo | en funcion de la separacion d para los modos m=0,2,4. Para incidencia oblicua a 30° estas oscilaciones tienen un periodo
18l .

* Becarios de COFAA-IPN
** Trabajo apoyado por el CONACyT, México. Proyecto No. 135695-E.

Resonancia Paramagnética Electr dnica de Zeolitas Cubanas

R. Teutle, R. Zamorano Ulloa* y F. Chavez Rivas*
Depto. de Fisica de la Escuela Superior de Fisicay Mateméaticas del |PN.
U.P. Adolfo Lépez Mateos, Lindavista. C.P. 07738. México, D. F.
|. Rodriguez Iznogo y G. Rodriguez Fuentes
Laboratorio de Ingenieria de Zeolitas. Instituto de Materiales y Reactivos Universidad de la Habana, Cuba

Estudiamos por Resonancia Paramagnética Electrénica (EPR) a Zeolitas naturales del yacimiento de Caimanes de la provincia de Mou, Cuba. Las mediciones
EPR se tomaron a 300 y 77 K. Los espectros EPR a 300 K presentan una sefiadl muy ancha simétricaen g = 2.1. Y en los espectros a 77 K e g de la sefial ancha
simétrica pasa a un g = 2.2, aumentando ligeramente su intensidad, a esta temperatura aparece una débil sefial en g = 4. Hemos observado que estas sefidles
EPR son independientes del tamafio de grano. Atribuimos la sefidd en g » 2.2 probablemente a iones Fe** bajo espin (S=1/2), principalmente en sitios
octahédricos cuyos compuestos forman parte de los poros y canaes de la zeolita. La pequefia sefid que aparece a la temperatura del nitroégeno liquido pertenece
aiones Fe** alto espin (S=5/2) en sitios tetraédricos distorsionados, incorporados en lared cristalina de la zeolita

* Becarios de COFAA-IPN

Implementacion de un Sistema para Mediciéon de la Conductividad Térmica a Alta Temperatura de Polvos Aidantes
Térmicos Basado en Flujo de Calor Radial en Estado Estacionario

G. Pefia Rodriguez™?, A. Calderén Arenas', R. A. Mufioz Hernandez®, F. Sanchez Sinencio ®
! Centro de Investigacion en Ciencia Aplicada y Tecnologia Avanzada del IPN, Lab. de Fisica,
Calz Legaria No. 694, Col. Irrigacion, 11500 México D.F, México
2 Departamento de Fisica Universidad Francisco de Paula Santander,
A.A. 1055 Cucuta, Norte de Santander — Colombia.
% Centro de Investigacién y de Estudios Avanzados del |PN, Departamento de Fisica,
Av. IPN No. 2508, Col. Zacatenco, 07300 México D.F, México

Presentamos € disefio e implementacion de un sistema basado en e flujo de calor radia en estado estacionario, € cua es utilizado para determinar la
conductividad térmica de polvos aidantes térmicos. Dicho sistema es una modificacion de la norma D2858-(70-90) de la ASTM. Uno de los beneficios del
sistema es poder utilizar cantidades pequefias de muestra (aproximadamente 30 gr.), mientras que el sistema D2858-(70-90) de la ASTM tiliza cantidades de
muestra de aproximadamente 150 gr. Asi mismo la automatizacion del sistema usando computador es una de las principales ventajas de nuestro sistema, debido
aque reduce significativamente el error en lamedicion. Paralas pruebas'y calibracion del sistema se utilizaron polvos de 6xidos de magnesio de uso industrial.

Mazatlan, Sinaloa, México
Octubre 1 al 5, 2001
32



Sociedad Mexicana de Ciencia de Superficies y Vacio A.C.
XXI1 Congreso Nacional

N7

W

Efecto dela Microestructuray Composicion Quimica en la Conductividad Térmica de Oxidos de M agnesio de Uso
Industrial

G. Pefia Rodriguez™?, A. Valor **, A. Calderén Arenas?, R. A. Mufioz Hernandez®, F. Sanchez Sinencio®
! Centro de Investigacién en Ciencia Aplicada y Tecnologia Avanzada del IPN, Lab. de Fisica,
Calz Legaria No. 694, Cal. Irrigacién, 11500 México D.F, México.

2 Departamento de Fisica Universidad Francisco de Paula Santander,

A.A. 1055 Cucuta, Norte de Santander — Colombia.

% Centro de Investigacion y de Estudios Avanzados del |PN, Departamento de Fisica,

Av. IPN No. 2508, Col. Zacatenco, 07300 México D.F, México.

“Facultad de Fisica— IMRE Universidad de la Habana, La Habana — Cuba.

Reportamos un estudio del efecto de la microestructura y la composicién quimica en la conductividad térmica de polvos de éxidos de magnesio de uso
industrial. El andlisis de microestructura y composicion quimica fue realizado usando DRX y EDS-SEM respectivamente. La medida de la conductividad
térmica fue realizada usando la técnica de flujo de calor radial en estado estacionario a atas temperaturas, en un rango de 200 a 900 °C. Nuestros resultados de
conductividad térmica para los polvos de MgO de uso industrial, muestran una relacién directa, es decir se incrementan con la temperatura. El estudio por
DRX, revela la existencia de dos fases principales en las muestras, una correspondiente a MgO tipo Periclase, y otra de Zircon (ZrSiO,). Esta segunda fase se
encuentra principalmente en las muestras con tamafio de grano menores a 250 nm.

Structural Characterization of CdS,Te;., Thin Films

M. Zapata-Torres, R. Castro-Rodriguez, O. Calzadilla™®, A. Zapata Navarro'y J. L. Pefia*
! CICATA -INP. Altamira,
Km. 14.5 carretera Tampico-puerto Altamira, Altamira, Tamaulipas, C.P. 89600
2 Departamento de Fisica Aplicada, CINVESTAV-IPN, Unidad Mérida
A.P. 73 Cordemex, Mérida Yuc., 97310, México.
® Facultad de Fisica-IMRE, Universidad de la Habana.
10400 Ciudad Habana, Cuba.

Thin films CdSxTey.x structures were grown on corning glass substrate by the close space vapor transport combined with free evaporation technique (CSVT-
FE) using coevaporation of CdTe and CdS. The substrate and CdTe source were kept a constant temperature. In order to prepare samples with different
concentration of sulfur the CdS source temperature was varied. Optical properties were determined using a Perkin ElImer LAMBDA 40 UV-vis
spectrophotometer. The gap energy of the samples show a variation associated with the change in the CdS source temperature. X-ray diffraction measurements
were performed with an AXS-BRUKER D8 diffractometer fitted with a Cu anode. Samples structural characterization shows the variation on lattice parameter
and changes of phases both related with the CdS source temperature.

Cathodoluminescent and Photoluminescent Properties of Praseodimium Doped Zr O, Powders
Prepared by Coprecipitation Technique

F. Ramos-Brito, M. Garcia-Hipdlito, R. Martinez-Martinez, J. Arrazola, E. Martinez-Sanchez,E. Martinez-Sanchez and C. Falcony
Instituto de Investigaciones en Materiales-UNAM
*Departamento de Fisica-Cinvestav IPN

Praseodimium doped ZrO, cathodoluminescent and photoluminescent powders have been prepared by coprecipitation process. Different furnace temperatures
and times, doping concentrations were studied. It is observed that the crystalinity of the powders depends on the annealing temperature and time. For furnace
temperatures lower than 400°C and times about 3 hours, the powders are amorphous, whereas for annealing temperatures higher than 400°C and times about 1
Y% hours the crystaline structure of the prepared material presents the metastable monoclinic and tetragona phases. Preliminary measurements on
cathodoluminescent emission are presented. In the case of photoluminescence, the excitation and emission spectra were obtained; for an excitation wavelength
of 274 nm, all the photoluminescent spectra show peaks located at 565nm, 616nm, 645nm and 710nm. Concentration quenching of the cathodoluminescence
and photoluminescence are presented.
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Characterization of lon Implanted Silicon Wafers by Photother mal Radiometry

F. Rabago™?, A. Mandelis’, and M. E. Rodriguez’
*Photothermal and Optoelectronic Diagnostics Laboratories, Dept.of Mechanical and Industrial Engineeering, University of Toronto, Canada.
?|nstituto de Fisica, Universidad Auténoma de San Luis Potosi, San Luis Potosi, México.
®Fisica Aplicada y Tecnologia Avanzada, Universidad Nacional Auténoma de México, Apdo Postal 0-1010, Querétaro, Qro, 76001, México

B*-implanted silicon wafers with three different implantation energies (500, 750 and 1200 KeV) have been studied by 3D-Photothermal Radiometry[1]. Four
points in each side of the wafers were chosen. It was possible to determine by the PTR metroly the influence of the implantation energy in the therma and
electronic transport parameters. We found that when the implantation energy increases the front surface recombination decreases as well as the thermal
diffusivity values.

Trabajo apoyado por Conacyt México, 32456-E-2000

Study of the Recombination at SnO, /Si Interface

I. Riech'?,J. Fandifio®, M.Navarro?, E. Marin?, J.C. Alonso®, A. OrtiZ, J.L. Pefia.
! CICATA-IPN, Legaria 694, México DF 11500, México
2 IMRE-Facultad de Fisica, Universidad de La Habana, Zapata y G, Ciudad de La Habana 10400, Cuba
% Instituto de Investigacion en Materiales, UNAM, 04510 México DF, A.P. 70-360, México

Using the open photoacoustic (PA) cell technique we study the passivation properties of chemically sprayed SnO, on silicon surfaces. The values of surface
recombination velocity at the Si/SnO, interfaces were obtained by fitting the experimental data to the calculated theoretical PA signal which includes all the
different recombination mechanisms in the samples. The dependence of this parameter on the growth temperature of the samples is presented. Optimum SnO,
films on silicon substrates were obtained at 300 °C with recombianation velocitiesbelow 2 x10? cm.s™.

Si Out-Diffusion in C/Si and CN,/Si Deposits Grown by Laser Ablation

S Romero, M. Fernandez, G. Murillo, H. M. Berdejo, L. Escobar, E. Camps, J. E. Villarreal and S Muhl”
Instituto Nacional de Investigaciones Nucleares.
Apdo. Postal 18-1027, México, D. F. 11801.
“Instituto de Investigaciones en Materiales-UNAM.

This work presents some results concerning S out-diffusion in C/Si and CN,/Si films grown by laser ablation. The composition and concentration profiles of
these samples, including H, were obtained by Elastic Forward Analysis. Some CNy films, depending of the N, pressure used during the growth, incorporate
appreciable amounts of H and O. These samples, compared to the CNy deposits without H and O as well as to the C ones, show a grester concentration of S,
whose distribution, as well as that of H and O, is approximately homogeneous. Additionally, some samples were annealed at fixed temperature and for different
times, in air or vacuum. In these cases, our results indicate a grester Si out-diffusion in air than in vacuum, as well as in CN,/Si containing O and H compared
to C/Si.

Quality Determination of Commercial Automaotive Oils by Laser Light Scattering

I. Rojas-Rodriguez’, E. Ramirez-Contreras, L. Leén-Martinez, J. Huerta-Ruelas®
Centro de Investigacion en Ciencia Aplicada y Tecnologia Avanzada del IPN, José Surob 10,
Col. Alameda, C.P. 76040, Querétaro, Qro, México.

Quality determination of commercia oils is related to their degradation as function of temperature. A monotonic decrease in the intensity of the scattered light
as the oil temperature increase, was achieved. Different fitting of these curves were found for each commercia oil. Temperature measurements were made with
an optical pirometer a the same time. Change in LLS signa, has been related to Viscosity and chemical changes of the oil. We have demonstrated the
sengitivity of laser light scattering technique to determine critical temperature to prevent lubricant degradation. A Quality parameter has been defined by means
of anumeric fitting model. Potentia applications to monitor quality of machine lubricants at real time has been demonstrated.

") Graduate student at CICATA

3 Corresponding author, jhuerta@cicatagro.ipn.mx
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Deter mination of Thermal Diffusivity in Pure and Mixtures of Edible Comercial Oils, by Thermal L ens Spectroscopy

J. M. Yanez-Limén, R. Flores Farias F. J. Espinoza-Beltran, , and J. Gonzalez-Hernandez
Centro de Investigacion y de Estudios Avanzados del |PN-Unidad Querétaro.
Libramiento Norponiente # 2000 Quer étaro Qro. México

In this work is determined the themal diffusivity of several edible comercia oils using therma lens spectroscopy. Is analized the thermal diffusivity between
the mixture of edible oils Soya and Canola (samples with lowest and highest therma diffusivity values respectively). The thermal diffusivity behaviour in the
Soya and Canola oil as a functions of the temperature, show a similar trend as the enhancement factor of the absorption coefficient. The soya oil shows an
increasing behaviour and for the canola oil the behavior of these parameters is in the opposite direction. The optical absoption spectra of these oils show
significant differencesin the ultra-violet region of the spectrum.

The @m of thiswork is determine the sensitivity of the physica parameters, as the thermal diffusivity or the enhancement factor of the absorption coeficient ,
when apure comercia ail is adulterated with other edible ail.

Differential Scanning Calorimetry of Biopolymers Amylose and Amylopectine

P. Rodriguez, M. E. San Martin and G. Gonzélez de la Cruz*
Centro Investigacion en Ciencia Aplicada y Tecnologia Avanzada del |.P.N.,
Legaria 694, Col. Irrigacion, 11500 México, D.F.,
“Departamento de Fisica, Centro de Investigacion y Estudios Avanzados del 1.P.N.,
Apdo. Postal 14-740, 07000 México, D.F.

Amylose and amylopectine do not exist free in nature, but as component of discrete, semicrystalline aggregates called starch granules. The starch used in this
work has been obtained at CICATA laboratories by means of the fractionated milling process. When purified corn starch granules are heated in the presence of
limited amount of water, two endothermic transitions are observed by differential scanning calorimetry (DSC). The lower temperature endotherm is always
observed a fixed temperature, it is the only endotherm observed when excess water is present. The higher temperature endotherm is observed at increasing
temperature as the water content is decreased. The shift of the higher temperature endotherm is interpreted as the lowering of the melting point of starch
crystallites by solvent water. These phase transitions of starch are explained using the Flory theory. Furthermore, on the basis of X-ray crystallography, detailed
structural analysis of amylose, amylopectine and starch are reported. The X-ray spectrum of the starch obtained by the fractionated milling process is similar to
that of the spectrum of the starch type A reported in previous experiments.

Microporous Ceramic Membrane

Elias Servin-Hernandez', Martin Rodriguez C." and Roberto T. Hernandez L.2
'Basic Science Dept., *Materials Dept.,
Universidad Auténoma Metropolitana, Campus Atzcapotzal co
Av. San Pablo 180, Azcapotzalco, México D.F., 02200, México
E-mail: hlrt@correo.azc.uam.mx

The permeation is a physical process for the separation of substances in similar or different aggregation states, this includes molecular level. Porous ceramic
membranes are utilized by some permestion systems, these have variable pore size and classification in; mesoporous, microporous and nanoporous.

In this work two different deposition techniques; compression and simple impregnation, for microporous membrane of Al,Os-a are described. The membranes
were deposited on interior walls of the monolithic tubular support orifices. Al,Oz-a powders (ALCOA A12) , methocell and ionized water. After, the layer is
dried and sinterized. The support is fabricated with commercia feldspar by vertica direct extrusion. The membranes obtained by compression have an uniform
depth around of 50mm. Results of permeation experiments, optical and electronic microscopy and porosity measurements are shown.
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Andlisisde la Topogr afia de Superficie de Geles de Mucina-Grenetina

J.A, Salazar-Montoya®; E.G., Ramos-Ramirez*; AM., Rivera-Rosales’; C., Falcony-Guajardo®
Departamento de Biotecnologia y Bicingenieria®, Departamento de Fisica®.
Centro de Investigacion y de Estudios Avanzados del 1PN.
Av. IPN No. 2508, Col. San Pedro Zacatenco, A.P. 14-740, C.P. 07300, México 14, D.F.
E-mail: jsalazar @mail.cinvestav.mx

La mucina es una glicoproteina que se obtiene comerciamente del estomago del cerdo. Tiene propiedades funcionales asociadas a su localizacion en
estructuras epitelides y en e estdbmago protege a la mucosa de la accién erosiva del acido gastrico. El objetivo de este trabajo fue determinar la estructura
superficial de geles de mucina cruda y purificada y evaluar los cambios por la adicion de grenetina, mediante microscopia de fuerza atdmica. Se desarroll6 un
proceso para la elaboracion de los geles de ambas mucinas, preparados a 8 % en presencia de CaCL ; a temperatura de 60 y 70 °C, con periodos de reposo (4 hr)
y agitacion (10 min a 1 hr), a diferentes tiempos, para la adicion de grenetina. Los resultados obtenidos mostraron para los geles de mucina cruda sin grenetina,
una superficie uniforme con ligeras protuberancias y puntos negros que se interpretaron como depresiones producidas durante € proceso de gelificacion. El
patrén de comparacion fue un gel de greneting, € cua presentd una superficie homogénea poco diferenciada. Los geles de las mezclas de mucinas cruda o
purificada con grenetina, presentaron en general, una estructura superficial més grumosa con protuberancias, también se observaron poros y depresiones. Sin
embargo, el gel de mucina purificada mostr6é una estructura superficial mas homogénea y regular, por lo que se infiere que las impurezas de la mucina cruda
interfieren en latopografiadel gel.

Formacién de Microcapsulas Usando Pectinasde Tuna Y Galactomananos de M ezquite

L., Chaires-Martinez;, E.G., Ramos-Ramirez; J.A., Salazar-Montoya
Departamento de Biotecnologia y Bioingenieria
Centro de Investigacion y de Estudios Avanzados del I1PN.
Av. Instituto Politécnico Nacional No. 2508, Col. San Pedro Zacatenco. A. P. 14-740, C.P. 07300, México, D.F.
Email: eramos@mail.cinvestav.mx

Actualmente, en la industria alimentaria se ha dado una mayor importancia a la formacién de biopeliculas empleando polimeros naturales, con la finalidad de
encapsular ingredientes alimenticios como sabores, vitaminas y otros nutrientes esenciales. Los hidrocoloides representan una opcién interesante para utilizarse
como agentes encapsulantes debido a que poseen propiedades espesantes, estabilizantes, emulsificantes o gelificantes, cuando estdn dispersos en agua. El
principal objetivo de este trabajo fué obtener y caracterizar microcapsulas formadas por pectinas procedentes de cascara de tuna y por galactomananos de
semilla de mezquite, tomando como modelo de estudio la encapsulacion de oleorresinas de apio. Iniciamente, se realiz6 la formacién de emulsiones y se
determind densidad relativa, tension superficial (Surface tensiometer 2141), pH (pHmeter Oakton) y se evalud e comportamiento a flujo (Viscosimetro Haake
RV2) y la estabilidad bajo condiciones de temperatura. Posteriormente, la formacion de microcdpsulas se llevd a cabo mediante la técnica de secado por
aspersion (Niro Atomizer) y se determind activided de agua (a,), humedad relativa (Thermoconstanter RTD33) y rendimiento de encapsulacion. Los
resultados indican que las pectinas y los galactomananos utilizados proporcionan una mayor estabilidad en las emulsiones y cdpsulas en comparacién con goma
arabigay con pectinas citricas comerciales.

BI0.6
Peliculas Comestibles como un M é&odo de Conservacion de Frutos

J., Jiménez-Hernandez, E.G., Ramos-Ramirez, J.A., Salazar-Montoya
Departamento de Biotecnologia y Bioingenieria
Centro de Investigacion y de Estudios Avanzados del 1PN.
Av. Instituto Politécnico Nacional No. 2508, Col. San Pedro Zacatenco. A. P. 14-740, C.P. 07300, México, D.F.
E-mail: eramos@mail.cinvestav.mx

El desarrollo de biopeliculas comestibles que limiten la transferencia de vapor de agua y permitan una transferencia selectiva a gases, para la proteccién y
conservacion de frutos y vegetales, es una tecnologia altamente deseable en la industria de los aimentos. En este trabgjo se propone el uso de polisacéridos
como Carboximetilcelulosa (CMC) y quitosana (QUIT) a diferentes concentraciones (0.1, 0.25 y 0.5%) para su aplicacion sobre carpéforos de Pleurotus spp.
En primer lugar, se realizd la caracterizacion reoldgica (Viscosimetro Haake RV2) de las dispersiones de estas mezclas de polimeros. Posteriormente, los
carpéforos recubiertos fueron monitoreados en términos de actividad de agua -a,- (Thermoconstanter RTD33, TH2 Novasina), peso (Balanza semianalitica
OHAUS) y tasa respiratoria (Cromatdgrafo de gases Perkin-Elmer) durante su amacenamiento a temperatura ambiente (25 °C). Las dispersiones que
presentaron las mejores caracteristicas para aplicarse como recubrimiento en base a su viscosidad y transferencia de CO, , fueron CMC y QUIT a 0.25%, asi
mismo conservaron € pesoy laa, del carpéforo, incrementando su vida (til a5 dias.
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Estudio dela Distribucion de Protoporfirina I X Inducida en Piel de Ratén Mediante T écnicas Fototer micas

Cristina Ponce-Parra®, Eva Ramén-Gallegos’, Suren Stolik®, Guadalupe Lépez-Bueno®, Aura J. Perez-Zapata®, Antonio Calderén®, Rocio A. Mufioz

Hernandez* ,Alfredo CruzOrea* y Feliciano Sanchez-Sinencio®

! Centro de Investigacién en Ciencia Aplicada y Tecnologia Avanzada del IPN, Lab. de Fisica,

Calz. Legaria No. 694, Col. Irrigacion, 11500 México DF, México
2 Escuela Nacional de Ciencias Bioldgicas del IPN, Dpto. de Morfologia, Lab. de Citipatologia Ambiental,
Carpio y Plan de Ayala SN, Col. Santo Tomas, 11340 México Df, México
% Escuela Superior de Fisicay Mateméticas del 1PN, Unidad Profesional Adolfo Lépez Mateos,
Col. San Pedro Zacatenco, 07300 México Df, México
“ Centro de Investigacion y de Estudios Avanzados del IPN, Departamento de Fisica,

Av. IPN No. 2508, Col. Zacatenco, 07300 México DF, México

En este trabajo se estudia la distribucion de la protoporfirina IX (PplX) en tejido (piel de ratén) asi como efectos colaterales y mejoramiento de la terapia
fotodinamica. Mediante la aplicacion de espectroscopiafotoactstica (EFA) y e método de separacion de fase presentamos € andlisis de espectros en pielesde
raton femenino CD1, divididos en dos grupos de 7 cada uno. Al primer grupo se inoculo con acido d-aminolevulinico (ALA) viaintraperitoned. Eteé&ddoes
utilizado en terapia fotodindmica, ya que induce ala generacion de la PplX. Las muestras del segundo grupo fueron inoculados con solucion salina.

L os resultados que hemos obtenido indican que la PplX se encuentra ubicada préxima a la carainternade lamembranabasd. Este es un resultado novedoso e
importante en el estudio de la terapia fotoadinamica. Ademas reportamos que el coeficiente de absorcién éptica maximo paralapiel de ratén es 630nmy
mostramos el fotoblanqueamiento de la Ppl X.

BIO.8

Aplicacion de un M étodo Fototérmico al Estudio dela Permeabilidad al Vapor de Agua de Bio-Peliculas en Diferentes
Humedades Relativas

G. Lopéz-Bueno’, E. San Martin?, S. Tomas’, A. CruzOrea®, F. Sanchez-Sinéncio?
'ESFM-IPN, Unidad Profesional Adolfo Lépez Mateos, Col. Zacatenco, México 07300, D.F., México
2Centro de Investigacion en Ciencia Aplicada y Tecnologia Avanzada-1PN, Legaria 694, Col. Irrigacion, México 11500 D.F., México
SCentro de Investigacion y de Estudios Avanzados | PN, A.P. 14-740, México 07300 D.F., México

El presente estudio esta enfocado a la determinacién de la permeabilidad al vapor de agua de bio-peliculas de pericarpio de maiz sometidas a proceso de
nixtamalizacion tradicional. El conocimiento de la permeabilidad al vapor de agua bajo diferentes humedades relativas es importante porque nos da
informacion del grado de humedad en el interior del grano para diferentes humedades relativas en condiciones en las cuales € pericarpio ha sido parciamente
degradado, en este caso por el proceso de nixtamalizacion. El pericarpio fue obtenido de granos de maiz nixtamalizados con una concentracion de cal al 1%
respecto al peso del maiz. Estos pericarpios son sometidos a diferentes humedades relativas y su coeficiente de difusién d vgpor deaguaesdeterminado por
una configuracion fototérmica recientemente propuesta.

BIO.9

Static Magnetic Fields Effectsin Peripheral Blood Mononuclear Cells

R. Garcia-Cant(*™*, J.J. Godina-Nava?, L. Cafiedo®, M.A. Rodriguez-Segura®, G. Serrano’, R. Alvarado-AlvareZ* y F. Toledo-Ramos®
'Departamento de Ingenieria. Eléctrica, CINVESTAV-IPN, Ap. Postal, 14-740, 07000 México, D.F.,
’Departamento de Fisica, CINVESTAV-IPN, Ap. Postal 14-740. 07000 México, D.F.
®Div. de Investigacién, Hospital Juarez de México, Av. IPN 5160, 07760, México, D.F
“Div. de Estudios de Posgrado e Inv., Fac. de Medicina, UNAM, Ap. Postal 70-250,México, D.F.
®Escuela Nacional de Medicina y Homeopatia, |PN, Ap. Postal 073220, México, D.F.

The role of electromagnetic fields in the generation of Ca2+ currents in peripheral blood mononuclear cells (PBMC) is described. The sensitivity of Ca2+
channels and pumps to membrane potential and ion con-centration were considered in a method that uses the conductivity asadynamica coefficientinthe
Onsager’ s reciprocity relations, and the dynamics of the calcium ions described by - the electrodiffusion equation deduced by Pelce.

The enhanced influx of calcium ion in PBMC was studied parametrizing the static magnetic fields effects through thecondudivity by thecodffidentsg r ad
k. The parametrization was made according to the symmetry properties of Onsager’s reciprocity relations using the most simple expressions. From
experimental data and physical considerations concerning to PBMC, was obtained the order of magnitude for the value of r @X-10° mol/(Vin®), k = 0, g@D(-
107 moll(VT?m?s). With this parametrization, the time to induce calcium current in the cell was always less than the situation without magnetic field
application.

"Deceased july~8, 1998
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Chemical Insertion of Heter ocyclic L uminescent Chromophoresto Polystyrene via Free Radical Copolymerization

S Granados-Focil?, E. Martinez-Sanchez, M. Garcia-Hipolito™, F. Ramos-Brito?, D. Likhatchev®, C. Falcony.”
 Ingtituto de Investigaciones en Materiales, UNAM, A.P. 70-360 Coyoacan 04510 México, D. F.
® Departamento de Fisica, CINVESTAV-IPN, Apdo. Postal 14-740, México D F. 07000.
" Corresponding author e-mail: maga@servidor.unam.mx

Polymerizable heterocyclic chromophores maleiperinone and norbonilenperinone were obtained using a novel low temperature synthetic approach. This
catalytic synthesis method allowed functionalizing these chromophores by incorporation of a double bond potentialy active in polymerization reactions. The
chromophores showed high extinction coefficients of e=6300 It mol™ cm™ at 480 nm and e=4500 It mol* cm™ a 331 nm, for maleiperinone and
norbonilenperinone respectively. Maeiperinone was found to be copolymerizable with styrene via free radica reaction of the double bond The copolymers
with up to 6% by mole of the chromophore were obtained using either solution or bulk polymerization. Weight average molecular weight by GPC ranged from
40,000 to 140,000 and it decreased with an increase of the chromophore content. No notable change in glass transition temperature was detected within the
resolution of DSC or TMA methods. Polystyrene modified via chemical insertion of the fused heterocyclic chromophore exhibited an absorption maximum at
331 nm, which was consistent with the absorption of a model compound succinilperinone. Intense photo-emission in the visible region (442 nm and 460 nm)
was also observed for the copolymers obtained when they were irradiated with UV light with wavelength of 262 or 335 nm.

Determinacion de Efusividad Térmica en Hueso Denso y M etales de Uso Biomédico

L E. Mendoza Gutiérrez', G. Pefia Rodriguez*®, A, Calderén?, R A. Mufioz Hernandez?, M. Cervantes'*

*Unidad Profesional Interdisciplinaria de Biotecnologia del IPN,
Av. Acueducto de Gpe s/n Col. San Pedro Zacatenco, México, D.F.

2 Centro de Investigacion en Ciencia Aplicada y Tecnologia Avanzada del IPN, Laboratorio de Fisica

Aplicada, Legaria 694, Cal. Irrigacién, 11500 México, D.F.
3Universidad Francisco de Paula Santander, Departamento de Fisica, A. A 1055, Clcuta-Colombia.
“Centro de Investigacién y Estudios Avanzados del IPN, Departamento de Fisica, A. P 14-740, 07000,
México, DF.

Presentamos un estudio de la efusividad térmica en hueso dense de res en dos diferentes cortes y su comparacion con los resultados que hemos obtenido para la
efusividad térmica de metales de uso biomédico, come son € titanio de dta pureza y @ acero inoxidable 316L En las mediciones de efusividad térmica
utilizamos la técnica fotoaclstica en una configuracion de difusion de calor en un dstema automatizado. Nuestros resultados muestran que en ambos metales la
efusividad térmica tiene un valor parecido, y del orden de magnitud que € valor correspondiente a las muestras de hueso denso. Por consiguiente, la capacidad
de intercambio térmico entre estas muestras es muy buena, lo cual indica una buena compatibilidad térmica entre estos metales, frecuentemente utilizados en
implantes, y e tejido 6seo. La diferencia encontrada entre la efusividad térmica de hueso en polvo compactado con la de las muestras de hueso en sus dos
cortes, muestra la dependencia de | as propiedades térmicas con la microestructura del material .
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Photoacoustic M easur ements of the Effects of Biologist Microorganisms Over the Photosynthesis of Tomato Cultures
P. Campos-Meza ™*, F. Migue! Vargas-Luna?, G. Guitiérrez-Juarez?,
C. A Algjo-Armenta *, L. A. Maduefio-Rendén °,
M. Quifionez-Olguin®, I. Yepis-Pefiuelas ®
! Centro de Ciencias de Sinaloa, ? Instituto de Fisica de la Universidad Auténoma de Guanajuato,
® Escuela de Ciencias Fisico-Mateméticas de la UAS.

The am of this work was study the effects of the plant pathogenic fungus Fusarium oxysporum, responsible of the radicle rot in Tomato cultures on
photoacoustic signal, and the effect of Pseudomonas bacterium isolates as an antagonist pathogenic microorganism. Of a sample of 64 tomato plants were
prepared 4 repetitions with 7 different types of Pseudomonas bacteria, as well as the combination of all of them, in ground without fungus and ground infested
with the fungus Oxysporum fusarium. Were realized photoacoustic measurements of photosyntetic signal of the plants in vivo and in situ. We found a
difference between 15 and 20 micro Volts of signa magnitude between those plants prepared with benefic bacterium and the effects of ground infected with
pathogenic fungus. Also we found that the intensity of the photoacoustic signal changed around of 5 micro Volts with the particular type of Pseudomonas
bacterium. A quantitative anaysis that consists of considering the photoacustic signal like the variable vectorial sum in the time, alow us to separate thermical
contribution of that produced by the evolution of photosynthetic oxygen, and to estimate the oxygen concentration generated by leaves during this process.

Study of Dehydration Processesin Porous Media: The Effect of the Steeping Time on Structural
Properties of Instant Corn Flour

J. L. Fernandez', A. Castafieda™, |. Rojas-Rodriguez™?, 1. Campos-Canton™® , G. Barrios-MufioZ* , and M. E. Rodriguez*
ICentro de Investigaci6n en Ciencia Aplicada y Tecnologia Avanzada del 1.P.N.,
José Surob 10, Col. Alameda, Querétaro, México. C.P. 76040
2Universidad Tecnolégica de Querétaro,
®Facultad de Ciencias, UASLP,
Alvaro Obregén 64, 78000 San Luis Potosi, SLP, México
“Fisica Aplicada y Tecnologia Avanzada, Universidad Nacional Auténoma de México,
Apdo Postal 0-1010, Querétaro, Qro, 76001, México

The dehydration process was carried out a using sSimultaneously two precision balance. The sample was placed onto a structure that contained a meta
screen in the chamber of a digital balance, A dehydration agent (silica gel, 27 °C and 35 % relative moisture) was placed into the closed chambers to remove
excess moisture. We study the kinetic of dehydration process in instant corn flour prepared by nixtamalization process as a function of the steeping time and the
results were correlated with viscosity values obtained for the same set of samples. According to these results there exist samples with high viscosity values that
remain water indicating a partial destruction of the starch granules or a mixture composite (granules and macro molecules). In this way it is possible to
determine if high values of viscosity correspond to integer grains or a mixture. Also we study the dependence of the dehydration curves as a function of particle
sizein systems with chemica and mechanical contact.

Effects of the Post-Cooking Steeping Time on the Structural and Rheological Properties of Nixtamalized Corn Flour

J. L. Fernandez-Mufioz,* H. E. Martinez-Flores,* R. C. Pless,* G. Ramos', and E. Rodriguez’
ICentro de Investigaci6n en Ciencia Aplicada y Tecnologia Avanzada del 1.P.N.,
José Surob 10, Col. Alameda, Querétaro, México. C.P. 76040
®Fisica Aplicada y Tecnologia Avanzada, Universidad Nacional Auténoma de México,
Apdo Postal 0-1010, Querétaro, Qro, 76001, México

In this work we study the influence of the steeping time on the structural and rheological properties of maize flour prepared by the traditional nixtamalization
process as well as under calcium ion over-saturated conditions. The calcium content of the corn flour was measured by atomic absorption spectroscopy and
was correlated with X-ray diffraction, viscosity, and pH measurements. According to the experimental results, the steeping of the alkaline-cooking maize
kernel allows the calcium ions diffusion into the kernel, producing important changes in the structural and rheologica properties of the instant corn flour. The
series of experiments carried out in this work is of importance for the tortilla industry because it establishes for the first time from a physics point of view that
the corn flour with the best structural and rheological properties to prepare fresh masa to make tortillas  is obtained with a post-cooking steeping time of
between 7 and 9 hours.
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Diffusion of Calcium into Maize Kernels During the Nixtamalization Process

G. Ramos', R. C. Pless', J. L. Fernadez', A. C. Zazueta®, and M. E. Rodriguez®
ICentro de Investigacién en Ciencia Aplicada y Tecnologia Avanzada del |.P.N., Unidad Querétaro,
José Siurob 10, Col. Alameda, 76040 Qro.
Departamento de Bioquimica, Instituto Nacional de Cardiologia, México D.F. , México
®Fisica Aplicada y Tecnologia Avanzada, Universidad Nacional Auténoma de México, Campus Juriquilla,
Apdo Postal 0-1010, Querétaro, Qro, 76001, México

In this work we report the measurements done on the penetration of calcium ions into whole maize kernels during the traditiona nixtamalization process:
cooking and steeping. The measurements were done using radioactive calcium-45 tracers and atomic absorption spectroscopy. The findings shows little
penetration during the cooking time limited to the pericarp, the outermost layer of the endosperm and the interface between the pericarp and the germ. During
the steeping time calcium penetrates preferentially thought the tip cap and the interface between the pericarp and the germ. After cooking we found 0.546 % of
calcium in the pericarp, 0.058 % in the germ and about 0.021 % in the whole endosperm and a more detailed measurements in the outermost 10% of the
endosperm showed a concentration of 0.065 %. After 18 hours of steeping the corresponding calcium concentrations were: 2.131 % in the pericarp, 0.653% in
the germ and 0.177% in the whole endosperm and 0.341 % in the outermost 10 % of the endosperm. This is the first time that the penetration of calcium in corn
kernels due to the nixtmalization process has been studied qualitatively and quantitatively simultaneously.

Photoacoustic Study on the Kinetics of Protopor phyrin IX in Mice Skin

S Solik™?, S A. Tomés?, , E. Ramén-Gallegos®
! Centro de Estudios Aplicados al Desarrollo Nuclear, 5ta. Y 30, Miramar, La Habana, Cuba
2 Departamento de Fisica, CINVESTAV-IPN, AP 14-740, México 07360 D. F.
% Centro de Investigaci6n en Ciencias Aplicadas y Tecnologia Avanzada-1PN, Av. Legaria 694, Col. Irrigacién, México 11500 D. F.
“ Departamento de Morfologia, ENCB-IPN, Carpio y Plan de Ayala SN, Col. Santo Tomés, México 11340 D. F.

Photodynamic therapy (PDT) has become a successful method in the treatment of cancerous tumors. This therapy consists in the administration of a
photosensitizer in a patient, followed by an exposition of the subject to light of appropriate wavelength®. Reactions taking place in the tumor as a consequence
of the light-photosensitizer-tissue interaction ultimately lead to a complete or partial tumor regression. Porphyrins have been widely used as photosensitizers in
the photodynamic therapy of cancerous tumours’. In this work, the kinetics of Protoporphyrin IX (PplX) production in mice skin, induced by the administration
of d-aminolevulinic acid, is studied by photoacoustic spectroscopy.

! Kessdl, D. (Ed.), Photodynamic therapy of neoplasic disease, Vol. I, CRC Press, 1990
2Ramoén-Gallegos, E. et al., Anal. Sci. 17, (2001) s361
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Determinacion de la Difusividad Térmica de Sol-Gel con Incorporacién de Mn Durante el Proceso de Gelacion por
Espectroscopia de L ente Térmico

Jestis Omar Martinez Flores', José Martin Yanez Limon?
Y nstituto Tecnol égico de Morelia.
Av. Tecnolégico No. 1500 Col. Lomas de Santiaguito, Morelia Michoacan México.
2Centro de Investigacion y de Estudios Avanzados del IPN - Unidad Querétaro.
Libramiento Norponiente No. 2000 Quer étaro Querétaro México.

La determinacion de los pardmetros de transporte térmico en materiales es un area importante en la caracterizacion de los materiales y su correlacion con
propiedades como estructura y composicion, ademas de que el cnocer con exactitud éstos parametros permite tener una mejor idea de las aplicaciones de éstos
en stuaciones aidantes o de disipacion de calor. Dado que estos parametros son fuertemente dependientes de la estructura 'y composicion del material, ofrecen
la posibilidad de monitorear evolucidn estructural y transiciones de fase durante procesos dindmicos como la gelacion, para lo cua la espectroscopia de lente
térmico ofrece lafacilidad de determinar la difusividad térmicadel sistemasin alterarlo.

En nuestro caso e sistema estudiado es Sol-Gel con incorporacion de metales especificamente de manganeso. Los componentes de este Sol-Gel son: TEOS
(tetraetilortosilicato), etanol, agua destilada, catalizador (&cido nitrico a 5%) y e metal incorporado como nitrato de manganeso (Mn(NQOs),) a diferentes
composiciones: 0.1, 0.2, 1, 2, 5, 10, 15 y 20 % en peso. Desde su preparacion cada solucion de Sol-Gel se estudia por espectroscopia de lente térmico. Cuyo
principio fundamental es hacer incidir en la muestra un laser de excitacion (Ar) que tiene un perfil de intensidades de tipo gaussiano, la cua se coloca en la
cintura del léser de excitacion. Parte de esta radiacion electromagnética es absorbida por la muestra y convertida en calor se induce una variacion radial de
temperatura en ella, 1o que también induce una variacion en € indice de refraccion. Asi cuando incidimos un laser de menor potencia llamado laser de prueba
(He) Ne) este sufrird una convergencia o divergencia; en nuestro caso € léser experimenta una divergencia al pasar por la muestra. Por medio de un fotodiodo
se mide laintensidad en € centro del haz de prueba en € campo lejano y € transiente originado por € efecto de lente térmico es registrado por un osciloscopio
y después aunapc.

Mediante un gjuste a los datos experimentales de la intensidad en e centro del laser de prueba en funcion del tiempo se obtiene la difusividad térmicay €
factor de aumento del coeficiente de absorcion del sistema estudiado

El objetivo principal de este trabajo es correlacionar la evolucion de las propiedades estructurales del Sol-Gel, con e comportamiento de la difusividad térmica
dd sistemay € factor de aumento, € cual incluye la evolucion de la variacion del camino éptico. Este Gltimo depende del indice de refraccion y de propiedades
mecénicas del medio como son € coeficiente de expansion lineal, € modulo volumétrico y la razén de Poisson, ademés de la polarizabilidad del medio.
Estudios adicionales como difraccién de rayos-X y mediciones de viscosidad, se realizaran para obtener una mejor comprension de la evolucién de este
sistemay lainfluenciadel meta de transicion utilizado.

The Organic Dyes Confinement in Organic and Inorganic Hosts and the Effect in their Degradation

J.J. Pérez-Bueno, Y. V. Vorobiev!, and J. Gonzalez-Hernandez".
YCINVESTAV-Unidad Querétaro,
Libramiento Norponiente No.2000 Fracc. Real de Juriquilla, Querétaro, Qro. C.P. 76230 Apdo. Postal 1-798 C.P. 76001.

The entrapment of dye molecules in solid host matrices is an aternative to the dye lasers that offers vantages but also implies disadvantages against the liquid
solvent dilutions commonly used, which have static, solvent evaporation or flowing of lasing dyes. The organic dyes are generdly inferior to a transition metal
ion due to its photochemical and thermal instabilities but they are cheap, safe in handle, and there are thousands which permits all kind of tonalities. The
organic dye host matrices were of silica prepared by the sol-gel technique, PMMA and an organic-inorganic hybrid material (OIHM). The OIHM is composed of a
mixture of SIO, and an acrylic copolymer with properties of both systems. The absorption spectra of a rhodamine dye show an unusual intense band at a wavelength of 310 nm when
it is embedded in the PMMA matrix. A band in this position is desirable for exciter laser applications, which emit at 308 nm. The degradation of dye molecules
can be separated in two main factors; the electronic transference between dye molecules and their oxidation. The influence of the different matrices in the
degradation factors were analyzed and the stabilities observed treated in terms of asimple two dimensional quantic model.
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The Vanadium Surface Magnetism

A. Rubio-Ponce', A. E. Garcia® and R. Baquero®*

*Departamento de Ciencias Basicas, UAM-Azcapotzal co, Av. San Pablo 180, 02200 México, D. F.
2ESIQIE-IPN, Edificio 6, UP Adolfo Lépez Mateos, Zacatenco, 07300 México, D. F.
®Departamento de Fisica, CINVESTAV, AP 14-740, México, D. F.

“On sabbatical leave at 1.

Experiments by Rau and co-workers gave a magnetic moment in the VV(001) surface. Freeman realized an ab-initio calculation and got that is not magnetic.
Recently Garcia-Cruz and co-workers showed that the ideal V(100) surface is not magnetic, but an isotropic expansion of the lattice by as few as 0.4% from
theoretical value is enough to produce a magnetic moment. We extend the calculation to the others direction like (110) and (111). In this work, we first explore
with a tight-binding model the effect of the difference of 5 % on the theoretical lattice parameter as compared to experiment. In the second part, we look at the
effect that the contraction of thefirst interlayer distance has on the electronic structure at the surface.

MS.2

M agnetic Moments of a Pair of Cr, Atomic Clusters Embedded in Bulk Fein Terms of the Spatial Orientation

P.G. Alvarado-Leyva® and J. Dorantes-Davila?
! Departamento de Fisica, Facultad de Ciencias
2 Ingtituto de Fisica, "Manuel Sandoval Vallarta"
Universidad Auténoma de San Luis Potosi
Alvaro Obreg6n 64, 78000 San Luis Potosi, SL.P., México

The local magnetic moments i; of a pair Cr, atomic clusters embedded in bulk Fe are determined by using a redistic spd-band Hubbard-like Hamiltonian. The
spin density distribution is calculated self-consistently in the unrestricted Hartree-Fock approximation and the i; are obtained at various atoms i of the cluster
and of the surrounding matrix. We consider two different orientations between the clusters; the axis of symmetry of the clusters are collinear (C) and non-
collinear (NC), for al the cases studied we compare these results with the results to just one Cr, atomic cluster embedded in bulk Fe; the interface magnetic
coupling between clusters and matrix moments does not change, the alignment is anti-parallel, but the i; of Cr are changed by the presence of other identical
cluster and these values depend of the spatial orientation between the Cr clusters [e.g., 1(2)= -1.13 ig for NC, i(2)= -1.30 iz for C and for just one Cr, atomic
cluster i(2)= -1.33 ig], in the most of the cases the Fe moments close to the cluster are reduced [e.g., i(3)= 1.73 ig for NC and i(5)= 1.98 ig]. Remarkable
proximity effects are also observed at the interface clustersmatrix as the distance between the clusters is increased; the magnetic order within the clusters does
not change for the presence of other cluster with the same symmetry, it is ferromagnetic.

Synthesis of g-Fe,03, a-Fe,03 and NigsZng s Fe,04 Particles
Embedded in a SiO, Matrix

S Ponce-Castafieda, J. R. Martinez, SA. Palomares-Sanchezy F. Ruiz
Facultad de Ciencias
Universidad Auténoma de San Luis Potosi
78000 San Luis Potosi, SL.P., México
J. A. Matutes-Aquino
Centro de Investigacién en Material es Avanzados (Cimav)
Chihuahua Chih, México

Using X-ray diffraction and IR absorption spectroscopy we report a study of the formation of particles of iron oxide and Ni-Zn ferrites embedded in a xerogel
SiO, matrix. Initia solution were prepared mixing TEOS, distilled water, ethanol, and four different nitrates: iron, barium, nickel and zinc. A molar ratio
H,O:TEOS:Et-OH of 11.66:1.0:4.0 was used in al solutions. Formation of maghemite (g Fe;Os), hematite (a-Fe;0s), and NigsZngsFe;04 as well as structural
modifications of the SO, matrix induced by these particles are discussed.
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Evidence of Magnetic Amelioration of Scale Formation

Eduardo Lépez-Sandoval®,J.C. Apam-MartineZ?, B.E. Zendejas-Leal®, Marcela Guerrero®, C. Vazquez L6peZ’, J.L. Martinez-Montes', and R. Patifio-Cervantes®
'CICATA-IPN,
Calzada Legaria No. 694, Cal. Irrigacion, México 11500, D.F.
2ESFM-IPN, Unidad Profesional Adolfo Lépez Mateos
3Depto. de Fisica del CINVESTAV-IPN,
Apdo. Postal 14-740, México 07000, D.F.
“Alotropia Aplicada de México, SA, de C.V.,
Cerrada Pablo Sanchez No. 4438, México, D.F.

The build up of scale deposits is a common and costly problem in many industrial processes using natural water supplies. This problem consist in the poor
thermal conductivity of scaled surfaces: heat transfer is decreased by 95% by a CaCO; scale layer 25 mm thick (1), whereas an SIO, scale layer 0.5 mm thick
resultsin a 90% decrease in heat transfer (2).

Antiscale magnetic treatment has a long and controversial history (3). In this work, the influence of a magnetic treatment on the structure of the scale is
studied. The device used consists in alotropic cells (4) immersed in water. XRD of the scae obtained from treated tap water reveals an enhance of the
crystalline domains in an amorphous background, which is softer and less tenacious than the scale without treatment.

(1) Glater J. et al., Principles of Desalination Part B, 2™ Ed.1980 pp. 627-678 Academic
Press, New York

(2) Grutsch J. F. and McClintock J. W., Corrosion and deposit control in alkaline cooling
water using magnetic water traesatment at Amoco’s largest refinery. Paper No. 330,
Corrosion 84, 1984.

(3) Eliassen R. et al., 1958. Experimental performance of ‘miracle’ water conditioners.
J. Am. Wat. Wks Assoc. 50, 1371-1385.

(4) J.C. Apam et d., XX Congreso Nacional, Sociedad de Ciencia de Superficiesy Vacio
Agosto 2000, Oaxaca, Oax., México.

Synthesis and Char acterization of TIBa,Ca,CuzOx Thin Films Grown on Texturized Silver Substrates

L. Pérez-Arrieta®, R. T. Hernandez L., M. Aguilar-Frutis’, A. Morales? ®, J. Rosas-Mendoza®, M. Jergel®, C. Falcony*“, H. Mendoza®*, Cabafias-Moreno®
YUAM-Azcapotzalco, Sh. Pedro 180, Azcapotzalco, 02200, México D.F.
2CICATA-IPN, Miguel Hidalgo, 11500, México D.F.
SCINVESTAV-IPN, Apartado Postal 14-740, 07000 México D.F.,
“Mat. Science Dept. ESFM-IPN, México D.F.E-mail:hlrt@correo.azc.uam.mx

Among high T superconductors suitable for power applications in transmission of energy as well as in superconducting magnet systems, the TIB&Ca,Cu3Oy
(TI-1223) system appears to be very promising because of intergrain connectivity and relatively good magnetic flux pinning. In this work we present
preliminary results on the synthesis of thin TI-1223 films grown on texturized silver (Ag) substrates. The film synthesis was performed in two steps. The Ba-
Ca-Cu precursors were deposited from an aerosol of Ba, Ca, Cu acetylacetonates onto Ag texturized tape, followed then by thallination in a two- zone furnace.
Two types of substrate were used, Goodfellow commercia Ag-foil (99.9 % purity) and a foil with preferred grain orientation produced by us by using hot
rolling of Ag-bulk, with the total rate of reduction being about 95 %. During the TI-diffusion the precursor film has been kept at 850 °C with the Tl-source
being kept at 750 °C. Thallination has been performed in an Ox-flow. So far, the prepared samples were characterized by x-ray diffraction and EDAX and SEM
observations. These results show plate-like grains of TI-1223 phase on the sample surface with rather strong c-axis orientation perpendicular to the substrate
surface. The characterization of the electrical properties of synthesized films is currently on the way. Influence of various substrates upon properties of films is
also discussed.
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MgB, Super conducting Thin Filmson R-Sapphire and Si(100) Substrates Prepared by E-Beam Sequential Evaporation
and In-Situ Annealing Process

S Chromik?, V. Srbik!, S Benacka®, Mi. Jergel?, Ma. Jergel?, C. Falcony?,
G. Cabafias-Morenc®, C. Mgjia-Garcia® and E. Andrade®
! Institute of Electrical Engineering, SAS, 84239 Bratislava, Sovak Republic
2 Departamento de Fisica, CINVESTAV-IPN, AP 14-740, 07300 México, D.F., México
% Ingtituto Politécnico Nacional, ESFM, 07738 México, D.F., México
* Instituto de Fisica, UNAM, AP 20-364, 01000 México, D.F., México

Superconducting thin films have been prepared on saphire and S substrates using sequential e-beam evaporation of boron and magnesium. The deposition at
room temperature was divided into 6 steps where boron and magnesium films were aternated up to tickness 300 nm. Background vacuum was 10 Pa. In-situ
annealing was performed at 620 °C for different partial pressures of Ar. The maximum zero resistance critical temperature was 26 K with an onset transition at
34K.

Films were characterized by X-ray diffraction, energy dispersive x-ray analysis (XRD), the film surface has been investigated by SEM. Raman scattering has
been measured as a function of temperature and nuclear reaction method has been employed to investigate the film chemical composition. Results of these
characterizations are presented.

Apical Oxygen Mation and the Optical Conductivity of the High-T. Superconductor PrBa,Cus0-

F. Puch, R Baquero
Departamento de Fisica, CINVESTAV-IPN
Apdo. Postal 14-740, C. P. 07000 México, D. F.
Phone (01) 57473800, e-mail: fpuch@fis.cinvestav.mx

We present a study on the changes in the electronic structure of the high-Tc superconductor PrBa2Cu307 when the apical Oxygens are moved out of the
equilibrium position. Using a tight-binding method we analized the three different arrangement and the consequences on the electronic structure and the optical
conductivity. We proposed atest to find the predominant arrangement using the optical conductivity.

MS.§

Respuesta M agnética de Superconductores Tipo || Sometidos a un Campo M agnético Paralelo Rotante

F. Pérez-Rodriguez, A. F. Carballo-Sanchez
Instituto de Fisica, Universidad Auténoma de Puebla,
Apartado Postal 5-48, Puebla, 72570 Puebla.

La manifestacion del efecto de corte de lineas de flujo magnético en @ comportamiento de la respuesta de un superconductor tipo Il sometido a un campo
magnético rotante o experimentando oscilaciones bajas en un campo magnético estético son analizados tericamente. Se aplica tanto € modelo del doble estado
critico generalizado come & modelo hidrodindmico de dos velocidades para interpretar los resultados experimentales disponibles. Se muestra que conforme la
amplitud de oscilacion del angulo de rotaci6n del campe magnético externo aumenta los ciclos de histéresis se abren. Esta apertura de los ciclos de histéresis ha
podido ser reproducida solamente por el modelo del doble estado critico. Los limites de aplicaci6n de ambos model os son discutidos.

Trabajo apoyado parcialmente por CONACyT.
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Early Stages of the YBCO Growth by PLD on Copper Substrates

2y R. Barrales-Guadarrama, E. M. Rodriguez-Rodriguez, *E.R. Vazquez-Cerén., 'R. Quintero-Torres, and !1. Joaquina Niembro, G. Romero-Paredes R. and
’R. Pefla-Serra.
*Universidad Autonoma Metropolitana - Azcapotzalco.
Av. Sn. Pablo 180, Col. Reynosa-Tamaulipas, México D.F. e-mail: vrbg@correo.azc.uam.mx.
CINVESTAV - IPN,
Av. | PN # 2508, Zacatenco, México D.F. CP 07300. e-mail: rpsierra@mail.cinvestav.mx.

The initial stages of the growth of YBa&CusO7.4 (YBCO) thin films by pulsed laser deposition(PLD) were studied. The YBCO films were grown on copper
substrates at 650°C. The layers were characterized using SEM, EDS, AFM and Magnetic Susceptibility Measurements(MSM). The SEM and AFM studies
demonstrate the initid growth stages process is limited by the idand growth mechanism. Chemical composition determined by EDS shown the samples grown
with barium excess. The superconductive transition temperature measured by MSM was 37 K, therefore the layers are comprised by several low temperature
superconductive phases. During the growth process some copper oxide islands are identified specially at the initial stages.

Orbital Angular Moment and M agnetic Anisotropy Energy of 3d Transition Metal Linear Chains deposited on a
Non-M agnetic Step: Co/Pd(111)

R. Félix-Medina® and J. Dorantes-Davila?
! Escuela de Ciencias Fisico-Matematicas, Universidad Auténoma de Sinaloa, Blvd. de las Américasy Universitarios,
Ciudad Universitaria, Culiacan, Snaloa. C.P. 80010, México
2 |nsituto de Fisica, Universidad Auténoma de San Luis Potosi, Dr. Manuel Nava No. 6,
Zona Universitaria, San Luis Potosi, S. L. P., C. P. 78290, México.

Most of the theoretical works about deposited 3d transition metal structures assume a perfectly flat substrate surface; however, even the best substrates are
stepped. In order to investigate the influence of these steps on the magnetic properties of such systems, we calculate the magnetic anisotropy energy (MAE) and
the spin and orbital magnetic moments of Co infinite linear chains deposited on Pd (111) steps. To determine the redistribution of the electronic density
associated with changes in the local arrangement of atoms we use a self-consistent tight-binding approach taking into account the hopping integrals and the
spin-orbit term on the same footing.

MS.1

Estructura Electréonica del USb antiferromagnético: . Un estudio ESOCS y FP-LAPW

AE. Chigo-Anota, F. Meléndez-Bustamante
Facultad de Ciencias Quimicas-IC-BUAP
14 Sur y Av. San Claudio
Aechigoa@sirio.ifuap.buap.mx
J. F. Rivas-Slva
Instituto de Fisica "LRT - BUAP
Av. San Claudio y 18 Sur, Apdo. J-48, C. P. 72570

rivas@sirio.ifuap.buap.mx

En este trabajo se hace un céculo ab-initio del compuesto intermetdlico USh[1], usando para esto los métodos ESOCS[2] y FP-LAPW[3] dentro de la teoria
DFT.

Se obtendra la geometria Optima, densidad de estados, estructura de bandas, absorcion del sistema y se compardn los resultados obtenidos en ambas
metodologias. Todo esto se hace como un estudio preliminar a su comportamiento como material fermionico pesado.

[1] Q. G. Sheng, B. R. Cooper, and S. P. Lim, Phys. Rev. B 50, 9215 (1994).
[2] Manual de ESOCS, Cerius’, Molecular Simulations Inc. (1999).
[3] D. J. Sing, Planewaves, Pseudopotentials and the LAPW Method, Kluver Academic (1994).
P. Blaha, K. Schwarz, and J. Luitz, User Guide WIEN97, Vienna University of Technology, Viena, Austria (1999).
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Ferromagnetic Coupling of the Mn-Co Surface Ordered Alloy on Co(001)

S Meza-Aguilar®, B. M’ Passi-Mabiala?, C. Demangeat®
! Escuela de Ciencias Fisico-Mateméticas, Universidad Auténoma de Sinaloa,
Blvd de las Américasy Universitarios, Ciudad Universitaria, Culiacan, Snaloa. C.P. 80010, México
2 Laboratoire des Matériaux et Energies Département de Physique,
BP 69, Brazzaville, Congo
% Institut de Physique et Chimie des Matériaux de Strasbourg
23 rue du Loess F-67037 Strasbourg France.

Experimental studies of the grown of Mn on Co/Cu(001) fcc substrate shown the alloy formation on the surface with a ferromagnétic coupling between 0.3 and
0.8 monolayers. After these results, we have made an ab initio study of the spin polarization and the stability of the magnetic configurations of the Mn
monolayer and Mn-Co surface ordered aloy on Co(001) fcc substrate, with the method Tight-Binding Linear Muffin-Tin Orbitals in Atomic Sphere
Approximation (TB-LMTO-ASA). The exchange correlation used in this work is Generalized Gradient Approximation (GGA) of Perdew-Wang-91. The results
obtained shown that the configurations of ordered alloy are more stables than the configuration with Mn monolayer on Co(001) and the ground state is
ferromagnetic, in very good agreement with the experimental results.
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Cu Surface and Monolayer-on-Ni States

A. Rubio-Ponce', A. E. Garcia® and R. Baquero®*
*Departamento de Ciencias Basicas, UAM-Azcapotzal co, Av. San Pablo 180, 02200 México, D. F.
2ESIQIE-IPN, Edificio 6, UP Adolfo Lépez Mateos, Zacatenco, 07300 México, D. F.
3Departamento de Fisica, CINVESTAV, AP 14-740, Méico, D. F. “On sabbatical leave at 1.

We have calculated the local density of states for a Cu surface and monolayer on a Ni substrate on the (001), (110), and (111) orientations. We locate the
surface states in each case and compare with the existing experimental and theoretical results. We use the Surface Green’s Function Matching (SGFM) method
and show that it works very well for this purpose. We further follow the surface states when a small contraction or expansion on the topmost layer is allowed.

Deposition of TiN/AIN Bilayer on a Rotating Substrate Holder from Reactive Sputtering

M.A,Auger, R. Gago, M.Fernandez, O. Sanchez and J.M. Albella
Ingtituto de Ciencia de Materiales de Madrid (CSIC), Campus de Cantoblanco
28049. Madrid . Spain.

Transition metal nitrides, especially TiN, have been traditionally used as protective coatings for cutting tools but more recently the largestT increases in
hardness and strength can be achieved with nitride multilayer coatings such as TiN/AIN, VN/TiN, NbN/CrN and NbN/TiN. ). One important property of the
TiN/AIN coatings is that they comply two important requisites of the protective coatings: the good adhesion properties of the TiN films and the chemical
stability of the AIN films.

We have developed a balanced dual-cathode reactive magnetron sputtering deposition system which allows us to grow TiN/AIN bilayers from pure titanium
and aluminum targets in a mixture of argon and nitrogen gases. The deposition temperatures were always kept lower than 70°C. This fact is very important for
industrial applications.

The chemical and structural properties of the grown layers have been studied by AES (Auger Electron Spectroscopy ), ERDA (Elastic Recoil Detection
Analysis) and XRD (X-Ray Diffraction) techniques and the results have been correlated to the main deposition parameters.

Bimetallic Mo/Al Alloys Thin Films

C. D. Hernandez Pérez, O. Alvarez-Fregoso, M.A. Alvarez-Pérez, J.A. Juérez Islas, M. Garcia-Hipdlito, E. Martinez, J.P. Vsquez Lopez.
Instituto de Investigaciones en Materiales-UNAM,
Apdo. Postal 70-360, Coyoacan 04510 México D.F., México, Fax: (5) 5616-1371,
e-mail: oaf@servidor.unam.mx

The synthesis of nanostructured materials was pioneered by the inert gas condensation and compaction technique. We investigate the magnetron sputtering
technique as an aternative processing route in comparison with therma evaporation. We have studied the elaboration process and aloy formation by annealing
asafunction of molybdenum content.

MOo/Al thin films were prepared by rf magnetron sputtering technique using 100% argon gas a 10 mTorr of working pressure. The Mo layer thickness was
varied form 20 to 1800 nm. Films were characterized by X-ray diffraction (XRD), optical microscopy (OM), scanning electron microscopy (SEM), energy
dispersive spectroscopy (EDS), atomic force microscopy (AMF), Rutherford backscaterring spectroscopy (RBS) and reaction nuclear anadysis ( RNA)
techniques. Annedling treatments were done from 100°C to 600°C under argon atmosphere to produce different nanocrystalline Mo/Al alloys thin films. The
influence of dloying therma process on hardness was analyzed by Vicher's indentation. Results showed that hardness was influenced by the aloying
microstructure and interface compositional profile.
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Thermoluminescence Response of Aluminum Oxide Thin Filmsto Beta-Particle and UV Radiation

J. E. Villarreal-Barajas’, L. Escobar-Alarcon’, P.R. Gonzalez', E. Camps', and M. Barboza-Flores®
! Instituto Nacional de Investigaciones Nucleares,
Apdo. Postal 18-1027, México DF 11801, México;
2 Centro de Investigacién en Fisica, Universidad de Sonora,
Apdo. Postal 5-88, Hermosillo, Sonora, México.

Aluminium oxide thin films were grown by laser ablation from an Al,O; crystal disk. The thin films were deposited on pieces of silicon (100) wafers. The
structural characterization revealed the growth of an amorphous material. Surface morphology of the obtained thin films show a smooth surface with dispersed
splashed particles with diameters ranging from approximately 0.2 mm to 5 nm. The films were exposed to UV (254 nm) and beta-particle radiation (°Sr-Y).
Thermoluminescence glow curves exhibited two peaks centered at 95 and 162 °C for UV irradiation. For beta-particle irradiation the thermoluminescence glow
curve shows only the presence of the high temperature peak. The 162 °C peak shows good stability and 10% fading in the first 4 days after irradiation. A linear
relationship between absorbed dose and the thermoluminescence response up to 20 Gy was observed for beta-particle irradiation. The thermoluminescence
parameters obtained showed a second order kinetics and an activation energy of 1.2 eV for the 162 °C peak. These properties make aluminum oxide thin films
potentially attractive as an ultra-thin dosimeter for UV and beta-particle radiation.

Interaction of Two Laser Ablation Plasmas

E. Camps', L. Escobar-Alarcén®, E. Haro-Poniatowski?, M. Fernandez-Guasti?
*Departamento de Fisica, Instituto Nacional de Investigaciones Nucleares,
Apdo. Postal 18-1027, México D.F. 11801, México
Departamento de Fisica, Laboratorio de Optica Cuantica, Universidad Auténoma Metropolitana | ztapal apa
Apdo. Postal 55-534, México D.F. 09340, México

The interaction of two plasmas generated by laser ablation (Nd:YAG laser at | = 1064 nm) from two perpendicular carbon targets was analyzed by optical
emission spectroscopy and fast photography, using a gated CCD. The experiments were carried out in high vacuum (8 x 10° Torr). Spatial and temporal
measurements were performed. The covered spectral range was from 280 nm to 740 nm. It was found that the emission intensity of the excited species
significantly decreased, when the plasmas were interacting. The remaining emission corresponds to Cll (426.7 nm) and ClII (406.8 nm), with Igy >> Igy. Time
of flight measurements showed that the interaction of the plasmas produced more energetic species, with values as high as 10 keV for the Cll specie, however,
they lived for shorter times. Carbon thin films were deposited at different positions relative to the plasmas and subsequently characterized by scanning electron

microscopy and Raman spectroscopy .

E

Energy Transferencein Al,O3 Films Doped with Cerium and Manganese I ons

R. Martinez-MartineZ, O. Alvarez-Fregoso?, E. MartineZ* M. Garcia-Hipdlito® and C. Falcony’.
2 Ingtituto de Investigaciones en Materiales, UNAM, A.P. 70-360 Coyoacan 04510 México, D. F.
® Departamento de Fisica, CINVESTAV-IPN, Apdo. Postal 14-740, México D F. 07000.
Corresponding author e-mail: maga@servidor.unam.mx

Cerium and manganese doped Al,O; films were deposited by the Pyrosol technique. Al,O3:Mn films do not presents luminescent emissions. On the other hand,
blue photoluminescence emissions from Al,Os:Ce films is obtained but as some concentration of Mn ions is added red emission appears. This red emission is
characteristic of the manganese ions. Presumably this phenomenon is due to an energy transference process. In this work, a detailed study on the energy
transference between above cited ionsis performed. In addition, the influence, on the luminescent properties, of the preparation parametersis investigated.
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Blue, Green and Red L uminescent Emissions from Al,O3; Films Doped with Earth Rare lons

E. MartineZ, O. Alvarez-Fregoso®, M. Garcia-Hipdlito®, F. Ramos-Brito and C. Falcony®.
& Instituto de Investigaciones en Materiales, UNAM,
A.P. 70-360 Coyoacan 04510 México, D. F.
® Departamento de Fisica, CINVESTAV-IPN,
Apdo. Postal 14-740, México D F. 07000.
" Corresponding author e-mail: maga@servidor.unam.mx

Cerium, terbium and europium doped Al,Os; photoluminescent and cathodoluminescent layers have been prepared by ultrasonic spray pyrolysis deposition
technique. Different substrate temperatures and doping concentrations of solution in the start spraying solution were studied. It is observed that the crystalline
structure of the films is non-crystalline at substrates temperatures from 300 — 600 °C. Photoluminescence excitation and emission spectra were obtained as a
function of the preparation parameters. Concentration quenching of the luminescence occurs a determinate activator concentration. Cathodoluminescence
spectraas afunction of the electron accelerating voltage, substrate temperature and activator concentration were obtained.

Caracterizacion de Peliculas Delgadas DE CdS:In®* Crecidas por DBQ

C. Martinez-Hipatl ®, A. Velazco-Martinez?, J. A. Davila-Pintle® M. Rubin-Falfan 2, O. Portillo-Moreno ®,
R. Lozada-Morales®, R. Palomino-Merino  O. Zelaya-Angel ®y L. Bafios-Lépez".
& Facultad de Ciencias de la Electrénica, Benemérita Universidad Auténoma de Puebla.
®Facultad de Ciencias Quimicas, Benemérita Universidad Auténoma de Puebla.
¢ Posgrado en Optoel ectronica, Facultad de Ciencias Fisico Mateméaticas, Benemérita Universidad Auténoma de Puebla.
4 Facultad de Ciencias Fisico Mateméticas, Benemérita Universidad Auténoma de Puebla.
¢ Departamento de Fisica, Centro de Investigaciones y de Estudios Avanzados del |PN.
" Instituto de Investigacién de Materiales, Universidad Nacional Auténoma de México.

Por e méodo de Bafio Quimico se crecieron peliculas delgadas de CdS:In®*, a partir de las condiciones de crecimiento se introducieron diferentes
concentraciones de In®". Dichas muestras se caracterizaron por Absorcién Optica, Rayos X, Conductividad en & Obscuro y Termopotencia Por las diversas
técnicas de caracterizacion se notaron los cambios en las propiedades Opticas y eléctricas como consecuencia de dicha impurificacion, sobre todo en € aumento
deladensidad de portadores activos, a ser calculado esto Ultimo por termopotencia.

Caracterizacion de Peliculas Delgadas de CdS Impurificadas con In* y Recocidas en Ar+in

A. Velazco-Martinez?, J. A. Davila-Pintle®, M. Rubin-Falfan ®, C. Martinez-Hipatl ® 0. Portillo-Moreno ®, R. Lozada-Morales ¢, R. Palomino-Merino ®y O.
Zelaya-Angel °y L. Bafios-Lépez .
#Facultad de Ciencias de la Electroénica, Benemérita Universidad Auténoma de Puebla.
® Facultad de Ciencias Quimicas, Benemérita Universidad Auténoma de Puebla.
¢ Posgrado en Optoel ectronica, Facultad de Ciencias Fisico Mateméaticas, Benemérita Universidad Auténoma de Puebla.
4 Facultad de Ciencias Fisico Mateméticas, Benemérita Universidad Auténoma de Puebla.

¢ Departamento de Fisica, Centro de Investigaciones y de Estudios Avanzados del IPN.
" Instituto de Investigacién de Materiales, Universidad Nacional Auténoma de México.

Peliculas delgadas de CdS:In** crecidas por Bafio Quimico y recocidas en atmésfera de Ar+In han sido caracterizadas por absorcién dptica y Rayos X.
Aplicando la primera técnica se determina el valor de E4 notandose una disminucion de éste cuando cuando la temperatura de recocido aument6. Por rayos X se
determind la distancia interplanar en la direccion [111], observandose un aumento en tal distancia interplanar como consecuencia del recocido. Los resultados
de este trabgjo resultan diferentes a los obtenidos en muestras sin tratamiento térmico.
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Deposition of GaN,As,« Thin Films by Radio Frequency Magnetron Sputtering

Jairo A. Cardona-Bedoya, Julio G. Mendoza-Alvarez, Orlando Zelaya-Angel
Physics Department, Cinvestav,
Apdo Postal 14-740. 07000, Mexico, D.F., Mexico

GaN based semiconductors are of great interest for the applications to optical devices in the wavelength range from green to ultraviolet. In the GaN rich-side of
the GaN,As,.« ternary compound it is expected that the band gap energy could be adjusted for al the visible spectra by changing the N concentration in the
compound. GaNyAs;.« thin films were deposited on Corning glass, sapphire and GaAs substrates by radio frequency magnetron sputtering at room temperature.
A GaAs single crystal was used as the sputtering target. Nitrogen incorporation was accomplished by mixing a high purity N, gas with Ar into the growth
chamber in order to produce a plasma rich in nitrogen ions, which could incorporate in the film. We were able to grow GaN,As,« films with different
stoichiometries which showed different values of band gap energy in the range from 1.6 to 2.3eV as established from the absorption spectra measured to room
temperature. We discuss the possible mechanisms-taking place during the growth process, which influence the nitrogen incorporation in the films changing
their bandgap energy, as well astheinfluence of different substrates in the crystalline quality of the thin films.

We acknowledge the financia support of Conacyt-México

Structural and Morphological Properties of Alumina Thin Films Synthesized by
Ultrasonic Pyrosol Process from AI(ACAC);

J.Guzman-Mendoza®, O. Alvarez-Fregoso®, M. Garcia-Hipdlito™, M. Aguilar-Frutis® and C. Falcony®
AInstituto de Investigaciones en Materiales, UNAM, Coyoacan 04510, Mexico, D.F.
°CICATA-IPN, Miguel Hidalgo 11500, México, D.F.

“CINVESTAV-IPN, Apdo. Postal 14-740, 07000, México, D.F.

" Corresponding author e-mail: maga@servidor.unam.mx

Microscopic characteristics of aluminum oxide thin films deposited on silicon substrates are reported. The films were deposited using the spray pyrolysis
technique from a spraying solution of aluminum acetylacetonate (Al(acac)s), dissolved in N,N-dimethylformamide (N,N-DMF), at temperatures in the range
from 500 to 650° C. The addition of water mist during the deposition process led to a remarkable improvement of the overall characteristics of the films.
Transmission electron microscopy showed that the films were obtained with the presence of a tiny 5Al,03:H,0 crystaline phase embedded in a dense
amorphous matrix. It was found that the volumetric fraction of this phase depended on the temperature during deposition and on the molarity of the solution
used. The surface roughness of the films, obtained by Atomic Force Microscopy (AFM), resulted extremely low and from Wavelength Dispersive Spectroscopy
(WDX) measurements, the films resulted stoichiometric, when deposited with the addition of water. Deposition rates up to 540 A/min with low chemical etch
rates and activation energies around 28 kJ/mol were also determined. It is observed that the electrical conduction mechanism of the films is extremely depended
on existence of the 5Al,03:H,0O phase embedded in a dense amorphous matrix, probably to H,O related traps. In addition, morphological properties of the
surfaces of the films, obtained by SEM, are presented.

Some Physical Properties of AgIinS, Thin Films Prepared by Spray Pyrolysis Technique

M.L. Albor Aguilera, M. Ortega Lopez, V.M. Sanchez-Resendiz, and J. Aguilar-Hernandez*
Depto. delngenieria Eléctrica-SEES, CINVESTAV-I1.P.N., México D.F.
e-mail: lalbor @gasparin.solar.cinvestav.mx
*ESFM-IPN, UPALM, Zacatenco, México. D.F.

Considerable attention has been devoted to the preparation and study of the physical properties of chalcopyrite compounds belonging to the I-l11-VI, group
owing to their importance in the development of solar cells and to non- linear optics. These materias are ternary isoelectronic analogs of the I-VI binary
compounds, which is closely related to that of zincblend. AgInS2 is a wide band- gap semiconductor, unique among the I-1l1-VIl, compounds in that it exists in
two ordered phases: chalcopyrite and orthorhombic.

In this work we present our findings on the characterization of AgInS, polycrystalline thin films prepared by chemical spray pyrolisis technique. We have
prepared AgInS, with chalcopyrite and orthorhombic structure by varying the indium to copper ratio in spray solution. These films exhibit an n-type
conductivity, room temperature resistivities in the 10° - 10* W-cm range, and an absorption coefficient of the order of 104 cm®’ for photon energies near the
fundamental edge. The absorbance derivative spectra of chalcopyrite AgInS, reveal two energy gaps of 1.88 eV and 2.03 eV, which are in good agreement with
the observed energy vaues for the transitions between the splited valence band and the conduction band in single crystals of chalcopyrite AgInS,. The low
temperature photoluminescence (PL) spectra of chalcopyrite and orthorhombic films display deep PL pesks which might be associated to electron-hole
recombination between deep donor and deep acceptor defects.
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Chemical Bath Deposition of ZnS-ZnO Thin Films and their Optical and Structural Properties

C. Cruz-Vazquez', F. Rocha-Alonzo®, S. E. Burruel-Ibarra®, M. Inoue* and R. Bernal®
*Departamento de Investigacién en Polimeros y Materiales de la Universidad de Sonora,
Apdo. Postal 130, Hermosillo, Son., México.
2Centro de Investigacién en Fisica de la Universidad de Sonora,

Apdo. Postal 5-088, Hermosillo, Son., México.

The optical and electrical properties of the chacogenide metals thin films depends strongly on the synthesis method of this kind of materials and on the
synthesis conditions. Chalcogenide metals thin films exhibit promising optical and electrical properties to be potentialy useful in the fabrication of a diversity
of optoelectronic devices. From that, an great interest has arised for the development of new sistematic, Smple and cheap methods for the synthesis of
calcogenide metals thin films. With the development of these methods is hoped to get materials with new o improved properties that commercialy available
materials exhibit.

In this work, the development of a new chemica bath deposition method for the synthesis of ZnO-ZnS thin films is presented, together with the optica and
electrical characterization of these materials. The reaction is controlled by using metallic complex with adequate stabilities, which reacts with an adequate
source of sulfide ions. The films exhibit an emission peak around 425 nm. The scanning electron microscopy images show needle shape crystals on the surface
of somefilms.

M ecanismos de Relajacién de Energia Eléstica en Heteroestructuras | nhomogéneas en las Costantes Elasticas

E. Vigueras™, L. Gumen®, A. A. Krokhin®.
@Universidad Auténoma de Puebla,
Apdo. Post. J-48, Puebla Pue. 72570.
®Universidad Popular Auténoma del Estado de Puebla,
21 Sur 1103, Puebla, Pue. CP.72160.
“Centro de Investigacion en Material es Avanzados,
S C., Av. Miguel de Cervantes No 120, Chihuahua, Chih. CP 31109.

Calculamos el campo eéstico de una heteroestructura debido a un sistema periddico de dislocaciones de desajuste. Demostramos que la funcional de la energia
y la distribucién de los campos elasticos dependen de la relacion entre las constantes elésticas de la peliculay € substrato, asi como también de la distancia de
las disocaciones de desgjuste a la interfaz. Mostramos que la relajacion de la energia elastica ocurre por dos mecanismos. El primero predice la existencia de
dislocaciones independientemente del espesor dela pelicula. El segundo predice que las dislocaciones aparecen cuando e espesor excede un vaor critico.

Trabajo apoyado por CONACyT proyecto No. 28626 E.

Investigation of the Decomposition Processes of InGaAsP Solid Solution Grown on InP Substrates

* J.J. TorresHeredia, V. A. Mishurnyi, A. Yu. Gorbatchev, F. De Anda, J. Nieto-Navarro
IICO UASLP,
Alvaro Obreg6n 64, 78000 San Luis Potosi, SLP, M~xico.

It is known that among the different I11-V multicomponent solid solutions, a wide miscibility gaps exist in the some systems. Theoretically in has been shown
that a miscibility gap can exist in the InGaAsP solid solutions, which are widely used to produce different semiconductor devices. In this work it was
experimentally investigated the decomposition processes of InGaAsP solid solution. For that purpose the change in the photoluminescence spectra of
InGaAsP,P, epitaxial layers of various compositions grown on InP substrates after thermal treatments have been studied. To prevent the epitaxia layers from
degradation, due to phosphor evaporation during the baking, their surface was covered by spin-on SO, layers. The photoluminescence spectra showed no
changes for solid solutions near InP and InGaAs. For compositions in the middle of the lattice-matched area the variations were very noticeable because the
appearance of an additional pesk in the luminiscence spectra. This could be related to the decomposition of those solid solutions whose compositions lie inside
atheoretically predicted miscibility gap.

* Estudiante de maestria becado por CONACY T
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Effect of Hydrogen Dilution on Electrical Properties of a-Si:H Films Prepared by Low Frequency PECVD

P. RosalesQ., A. |. Kosarev, A. Torres J., A. Sbhaja, A. Heredia M. and C. Zufiiga.
Institute National of Astrophysics, Optics and Electronics (INAOE),
Puebla, Mexico, Luis Enrique Erro 1, Puebla CP 72840, apdo postal 51 y 216, Puebla 72000, Mexico

This work is addressed to the effect of hydrogen incorporation on the electrical properties of amorphous silicon films (a-Si:H), prepared by Low Frequency
Plasma Enhanced CVD. Undoped a-Si:H films were deposited in LF PECVD system using silane (SiH4) and hydrogen (Hz) mixture at discharge frequency
f=10 and 110 kHz. Hydrogen dilution characterized by flow rate ratio R= Qu./ Qsns Was changed in the range of 0 to 40. Current — Voltage (I-V) characteristics
were studied and temperature measurements of conductivity in dark (sq) and illuminated (sp) conditions were performed in DC regime. In the range R=0... 40
S4 changes by 2 orders, from 3.6x107 to 3.45x10° (Weem)™. Activation energy (Ea) changes from 0.82 to 0.41 eV. s, was measured under AM1 conditions.
The s, changes from 2.47 x10° to 4.11x10° (W-cm)™. We observed correlation between s«(R), optical properties and hydrogen concentration and bonding in
the films deposited with varied hydrogen dilution. The highest value of s/sqratio was achieved in the samples deposited at higher discharge frequency =110
kHz and the highest hydrogen dilution R = 40. These samples had minimal concentration hydrogen.

Fabricacion y Caracterizacion de Micro-Espejos en Silicio Monaocristalino

R. Pérez Rodriguez”, A G. Rojas Hernandez, W. Calleja Arriaga, F. J. Renero Carrillo,
Departamento de Optica, Instituto Nacional de Astrofisica Optica y Electrénica (INAOE),
A.P.51y 216, Luis Enrique Erro #1, codigo postal 72840 Tonanzintla Puebla México.

Se describe e proceso de fabricacion de micro espgios y/o micro lentes mediante e método de grabado anisotropico de silicio (grabado himedo), mediante
unasolucion diluidade KOH al 44 % .

En este trabagjo se utilizan obleas de silicio con orientacion (100), en las cuales se crece una pelicula de oxido de silicio (SiO;), después mediante litografia se
definen ventanas (cuadros peguefios) y el grabado final se realiza en dos etapas con la solucion de KOH a una temperatura de 60°C. Con este procedimiento se
obtienen depresiones esféricas; las cuales se podran utilizar como interconectores Opticos y en computacion éptica, ademas de otras posibles aplicaciones
Opticas, se muestran resultados experimental es.

Growth of Thick Epitaxial InAsLayersby CSVT

R. Hingjosa, R. Huerta and J. Mimila.
Centro de Investigacion y de Estudios Avanzados, Dpto de Ing. Eléctrica Sec; Electronica del Estado Solido,
Ap Post. 14-740, México D. F. MEXICO.

InAs epitaxial layers have been grow by Close Spaced Vapor Transport using water vapor as transporting gas. Growth rates can be controlled trough source and
substrate temperatures as well as by the transporting gas partial pressure. Epitaxial growth mechanism and layers physical properties have been studied. Growth
rates as high as 1 im/min are currently obtained. Layers have been studied by double X ray diffraction, 1.7 K infrared absorption and photoluminescence, and
Secondary |on Mass Spectroscopy. Results will be presented and discussed aswell asfirst results on the growth of layers asthick as 130 im.
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MO-CVD GalnP HBT Current Gain Stability Under Current Stress

A. Morales, V. Cabrera, R. Huerta and J. Mimila.
Centro de Investigacion y de Estudios Avanzados, Dpto de Ing. Eléctrica Sec; Electronica del Estado S6lido, Apdo. Post. 14-740, México D. F. MEXICO.

The evolution the GalnP/GaAs heterojuntion bipolar transistor current gain under current stress, so called "burn-in" process is studied through the different
transistor currents. The active layersin the transistor were grown by metal organic chemical deposition and the baseis carbon doped. We have found that during
the burn-in process all the currents decrease as afunction of the stressing time. Simultaneously, it is observed a current gain increase produced by a more
important reduction on the hole current injected into the emitter. Such current reductions can be explained as aresult of room temperature dopart reectivetion at
both sides of the emitter base junction. A detailed burn-in model will be presented and discussed.

SEMII.

Carbon Acceptor Doping Efficiency in MOCVD-GaAs

J. Mimila-Arroyo, A. Lusson® , J. Chevallier®, , M. Barbé', B. Théis', F. Jomard* and S. Bland?
Centro de Investigacion y de Estudios Avanzados del Instituto Politécnico Nacional, AP 14-740, México D.F. CP 07000, México. *Laboratoirede Pysauede
Solides et Cristalogénése, UMR CNRS, 1 Place A. Briand, 92190 Meudon, France. *QIP Ltd. Cypressdrive, & Mdlons, Cardiff CF3 OEG, United Kindom.

Carbon doping efficiency in GaAs grown by metalorganic chemical vapour deposition using intrinsic and extrinsic doping sourcesis studied. It has been found
that independent of the carbon source, carbon hydrogen complexes are systematically present and depending on the growth conditions, carbon dimers can be
present and form complexes with hydrogen as well. Carbon-hydrogen related complexes and dimers reduce the hole concentration decreasing the doping
efficiency in aoneto one ratio. Hydrogen binding energy to the carbon dimer is higher than to the isolated carbon acceptor confirming the presence of a deep
energy level due to the carbon dimer. Additionally, the carbon dimer deep level introduces decreases the hole mobility and thus device performance. Our
measurements show that depending on the growth conditions it is possible to reach 100% doping efficiency with high hole mobility. On the contrary if carbon
doped layers containing C-H complexes are used in electronics devices hydrogen can debond during device operation endangering device performance

SEMIIL.6

***RETIRADO***Carbon Switching in MOCVD Carbon Doped GaAs***WITHDRAWN***

J. Mimilaand S. Bland*
Centro de Investigacion y de Estudios Avanzados del Instituto Politécnico Nacional, AP 14-740, México D.F. CP 07000, México. *QIP Ltd. Qypresscrive, &
Mellons, Cardiff CF3 OEG, United Kindom.

Carbon doped GaAs MOCVD epitaxial layers might contain Cas-Ga-Cas dimmers. In such a case doping efficiency islowered and caarrierstrangport properties
deteriorated. It has been observed that prolongated rapid thermal annealing treatments can lead to an anomal ous hole concentration increase. In thiswork we
will present experimental results showing such behaviour as well as a model that explain it through a carbon switching mechanism.

SEMII7

On Metastabile Properties of Plasma Treated a-Si:H Thin Films

E.Pincik 2, M. Jergel *°, H. Gleskova ¢, R. Brunner 2, J. Milllerova ¢, K.Gmucova ?
2 Institute of Physics, Sovak Academy of Sciences, Bratislava, Sovakia
P Centro de Investigacion y de Estudios Avanzados del IPN, Mexico City, Mexico
¢ Princeton University, Princeton, New Jersey, U.SA.
4 Department of Physics, Faculty of Logistics, Military Academy, Liptovsky Mikulas, Slovakia

Amorphous hydrogenated silicon (a-Si:H) iswell known as a semiconductor with metastable properties. This paper deals with optical, structural and electrical

properties of virgin and ion beam exposed a-Si:H surfaces. A considerable part of the contribution illustrates theinfluence of both oxygen and argon plasmas
on the luminescent properties of a-Si:H. The new results obtained by several experimental techniques are presented, photoluminescence at 6 K andX-ray
diffraction at grazing incidence being the most important.

We also report on the changes induced in the gap-state distribution due to the interaction of the virgin a-Si:H surface with low-energy Arionsfdlowed by a
short surface exposure to hydrogen and oxygen ion beam mixture. This type of experiments|eads to the formation of anew ultrathin dielectric overlayer

covering the etched semiconductor surface which is thicker in comparison with the native dielectrics formed after PCVD of amorphous layer. The new

insulating layer with an increased resistance against the electrical breakdown can be prepared in thisway and therefore it seems to be a promising techniquein

the future.

® presenting author, on the leave from Institute of Physics, Slovak Academy of Sciences, Bratislava, Slovakia
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Fabricacion y Caracterizacion de Inductores sobre Silicio

Jests Huerta-Chua, Algjandro Diaz-Sanchez, Alfonso Torres-Jacome , Roberto Murphy-Arteaga, Wilfrido Callgja-Arriaga y Mauro Landa
E-mail: jhuerta@susu.inaoep.mx
Instituto Nacional de Astrofisica, Optica Electrénica,Puebla, México.

El presente trabajo describe la fabricacion de inductores pasivos sobre substratos de silicio, asi como su caracterizacion en € rango de 400 MHz a5 GHz.

Los inductores pasivos integrados presentan una mejor respuesta en atas frecuencia que los inductores activos (disefiados con transistores). Estos son
fabricados en la superficie del semiconductor con dos niveles de metal en forma de espiras. Su utilizacion es principdmente en circuitos de radio
frecuencia(RF), y en particular, en aplicaciones inalambricas. Para este trabajo, la fabricacion se desarroll6 con una tecnologia MOS de 10 micras, con dos
capas de duminio usando SIO, como dieléctrico. Los inductores que se reportan son de espiras cuadradas, hexagonales, octagonales, decagonales,
dodecagonalesyy circulares, de 4.5y 7.5 vueltas.

Un modelado correcto considera los componentes parasitos y sus efectos, e modelo utilizado considera una inductancia en serie con una resistencia, un
capacitor entre e puerto de entrada y € de salida, y en cada puerto se tiene un capacitor en serie con una resistencia aterrizada. Para facilitar € andlisis se
consideraa modelo como unared de dos puertos de parametros agrupados. Los va ores de |os componentes se extraen por optimizacion

Electron and Phonon Thermal Wavesin Semiconductors: The Effect of Carrier Diffusion
and Recombination on the Photoacoustic Signal

L. Villegas-Lelovsky, G. Gonzalezdela Cruz, Yu. G. Gurevich
Departamento de Fisica, CINVESTAV-IPN
Apdo. Postal 14-740, C. P. 07000 México, D.F

The electron and phonon temperature distributions are calculated in bipolar semiconductors taking into account generation and heating of carriers on the
surface due to an incident modulated laser beam on the surface and finite carrier diffusion and recombination in the solid. We solved the coupled one-
dimensional heat and carrier- diffusion equations in the linear approximation using appropriate boundary conditions according to the photoacoustic
experimental conditions. In addition, speciad emphasis is pointed out in the electron system hesat flux dependence of the electron and phonon temperature. We
aso consider the recombination of the electron-hole pair is influenced by both temperatures. The dependence of the amplitude and phase of the electron and
phonon temperatures on the modulation frequency are analyzed for different values of characteristic parameters of the problem: electron-phonon energy
exchange and carrier thermal generation rate. In order to do it remarkable we neglected the hesting of carriers on the surface.

Raman Scattering Determination of Free Carrier Concentration in Te Doped
GalnAsSb Alloys Grown by Liquid Phase Epitaxy -

M. Rojas-Lépez, 1J. Diaz-Reyes, *J. L. Herrera-Pérez, %J. Mendoza-Alvarez
'CICATA-IPN, Unidad Puebla. Acatl&n 63, Col. La Paz, Puebla, Pue. C.P. 72160, México
2CINVESTAV-IPN, Departamento de Fisica, A.P. 14-740, México 07000, DF, México

Raman scattering has been used to study Te-doped Gay..InAs,Shy., aloys grown by liquid phase epitaxy in a doping level from 10 to 10*° cm®. The relative
intensity between the undoped and doped samples served to estimate this doping level of Te and the results agree with the theory. We also estimated the
depletion layer depth as a function of the carrier concentration. This method demonstrate the ability to use Raman scattering to explore the structura and
transport properties of thiskind of quaternary alloy.

" Thiswork was supported by CONACY T trough project J34869-E
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Dispersion Raman, XTEM y AFM de Peliculas Epitaxiales de GaAs Crecidas en Ambiente de Hidr 6geno Atémico’

F. Slva-Andrade, A. Cantarero®, F. Chévez, A. Ilinskii, T. Prutskij
Instituto de Ciencias de la Benemérita Universidad Auténoma de Puebla.
! Instituto de Ciencia de los Materiales de la Universidad de Valencia, Espafia.

Se creci6 una serie de peliculas homoepitaxiales de GaAs empleando la técnica de transporte de vapor a corta distancia (CSVT) con hidrégeno atémico. Para el
crecimiento de las peliculas se emplearon fuentes de GaAs tipo-p y sin impurificar. Los espectros de mediciones Raman de peliculas crecidas a partir de fuentes
sin impurificar, indican que se cumplen la regla de seleccion para monocristales. Los espectros de dispersion Raman de las peliculas crecidas a partir de fuentes
impurificadas con Ge, muestran la presencia del fonén dptico con frecuencia de 304 cm™ que corresponde a fondn dptico longitudina del germanio. La
presencia del fondn dptico del germanio es e resultado del transporte quimico de la impureza aceptora por € hidrégeno atdmico. Los espectros Raman de las
peliculas crecidas con impurificacion muestran una pequefia sefial de frecuencias fononicas que corresponden a fonén éptico transversal que se ha relacionado
a la rugosidad que presentan estas peliculas semi-especulares. Mediante patrones de difraccion por microscopia electrénica de transmision (XTEM) se ha
encontrado cristalinidad en la pelicula crecida, sin embargo en algunas regiones donde es mas evidente la apariencia semi-especular se presenta una estructura
tipo mosaico. Se presentan ademés iméagenes de la morfologia superficia obtenidas por microscopia de fuerza atmica (AFM) y se relaciona la frecuencia
fondnicaTO con larugosidad delapeliculaepitaxial.

*:Trabajo realizado con financiamiento del CONACYyT proyecto J28353A y por € fondo solidario Fortuna.

Growth and Characterization of CdTe/ZnTe Ultra-Thin Quantum Wells Obtained by Pulsed Beam Epitaxy*

M. Garcia-Rocha and |. Hernandez-Calder6n
Physics Department, CINVESTAV-IPN
A.P. 14-740, Mexico, DF, 07000, México

Ultrarthin quantum wells (UTQWS) of CdTe with ZnTe barriers were successfully grown by pulsed beam epitaxy [aso known as atomic layer epitaxy (ALE)
or migration enhanced epitaxy (MEE)] on GaAs(001) substrates. The growth of CdTe was performed by alternate exposure of the substrate surface to
individual fluxes of Cd and Te. Under our growth conditions we have a ~0.5 monolayer (ML) coverage per cycle. Two different samples with 2 ML (4 cycles)
and 4 ML (8 cycles) CdTe UTQWs were grown. In-situ reflection high energy electron diffraction (RHEED) patterns and rea-time spot intensity
measurements indicated a high structural quality of the QWs. Low temperature photoluminescence (PL) experiments were performed at 15 K by using a 4880
Ar” laser line. The PL spectra exhibited intense and sharp peaks associated to the CdTe QWs. a single peak at 2.26 eV of 11 meV full width at half maximum
(FWHM) for the 2-ML thick UTQW and, 2.13 eV and 30 meV FWHM for the 4-ML thick UTQW, this red shift is mainly due to the difference in the well
dimensions, athough strain, and Cd diffusion and re-evaporation need to be taken into account. Quite weak signals from the ZnTe barriers were observed in
both cases. The weakness of the ZnTe signal is attributed to a high diffusion length of the photogenerated carriers from the barriers to the wells, an indication of
the high crystalline quality of our samples. PL vs temperature measurements show that these sharp peaks broaden and shift to lower energies as temperature
rises, and they vanish at ~120 K. Room temperature (RT) photoreflectance (PR) spectra showed contributions both from the wells and the barriers, as expected.
Our results demonstrate that CdTe, an infrared band gap semiconductor (Eg = 1.5 eV at RT), is a good candidate for application in the IR to green spectral
range of novel optoelectronic devices.

*Work partially supported by Conacyt-Mexico

Characterization of ZrO,:Mn,Cl Luminescent Coatings Synthesized by the Pyrosol Technique

M. Garcia-Hipdlito®, O. Alvarez-Fregoso?, E. MartineZ, C. Falcony®, M.A. Aguilar-Frutis®
AIngtituto de Investigaciones en Materiales., UNAM, A.P. 70-360 Coyoacan 04510 México, D. F., E-mail: maga@servidor.unam.mx
PDepartamento de Fisica, CINVESTAV-IPN, Apdo. Postal 14-740, 07000. México D. F.
‘CICATA-IPN, Legaria, Miguel Hidalgo 11500, México, D.F.

Manganese doped zirconia luminescent films have been deposited at temperatures ranging from 250 °C to 500 °C using the Pyrosol technique. The materia
obtained is in an amorphous state up 400 °C. For higher temperatures a polycrystalline material is obtained with a cubic and/or tetragonal crystalline zirconia
phase. The photoluminescence and cathodoluminescence spectra show the bands associated with the electronic transitions “™(“G)® °A;(®S) of the Mn?* ions. A
decrease of the luminescence, as a function of the doping concentration, substrate temperature and electron accelerating voltage is observed. The presence of
chlorine seems necessary for the red photoluminescence. The surface morphology of the filmsis aso presented.
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Kinetics of Growth of ZnysCdgsSe (100) Ordered Alloys *

E. Lépez-Luna, |. Hernandez-Calder6n,
Depto. de Fisica, CINVESTAV, Apdo. Postal 14-740, 07000 México, DF

The investigation of 11-VI based heterostructures for application in light emitting devices in the blue-green range of the visible spectrum has generated
important activity in the last few years. The heterostructures are typically grown on GaAs substrates and involve the growth of quantums wells of Zn,..Cd,Se
ternary alloys.

The ZnysCdysSe aloy can be grown by molecular beam epitaxy (MBE), the substrate is simultaneously exposed to Zn, Cd and Se fluxes from the effusion
cdls. The crystalline array presents randomly distributed Cd and Zn atoms in the cationic fcc sublattice. The ordered aloys can be in principle obtained by
dternate cycles of exposure of the surface to of each of the constituent atoms, opening only one effusion cell a a time while the others remain closed, for
example, by Zn-Se-Cd-Se growth cycles. This technique has been called migration enhanced epitaxy (MEE) or atomic layer epitaxy (ALE). The actua
composition of the cation layers will strongly depend on the surface reconstruction, on the duration of the Cd and Zn pulses, and, on cation interdiffusion. It is
accepted that the cation surface presents a c(2x2) reconstruction with only half of the full monolayer coverage. Then, dternate Zn-Se-Cd-Se cycles would
prevent the growth of fully ordered layers and afilm with a higher degree of order could be obtained by Zn-Se-Zn-Se-Cd-Se-Cd-Se growth cycles.

In this work we present the results of the kinetics of growth of ZngsCdysSe(100) aloys produced by MBE and ALE. The characterization was done by red time
analysis of in-situ reflection high energy electron diffraction (RHEED) patterns. The analysis during growth of the tempora behavior of the intensities of
different spots in the diffraction pattern gives information about the kinetics and growth modes of the ZnSe, CdSe and ZnysCdopsSe films. After the analysis of
the ALE cycles during ZnSe and CdSe growth in the 260 °C- 330 °C temperature range we found that each layer needs several seconds to reach quasi-stationary
conditions. With these information we proceeded to the growth of Zn-Se-Zn-Se-Cd-Se-Cd-Se cycles by ALE. The analysis of the RHEED oscillations during
the growth at different temperatures of the ordered aloys and of the ZnSe and CdSe films allows the identification of i) re-evaporation of the impinging
species, ii) different surface reconstructions for the Cd terminated surface of CdSe, iii) CdSe lattice constant fluctuations for different terminated surfaces, and,
iv) growth mode changes.

*Work partially supported by CONACyT.

Structural and Technological Considerationsin the Design of Quantum Hall Effect Devices

Z. Rivera™®"'d A Guillén™®", V. H. MéndeZ®, L. Zamora®, J. Huerta?, F. Hernandez*, and M. Lépez*
YDepartamento de Fisica, Centro de Investigacién y Estudios Avanzados del PN, Apdo. Postal 14-740, México 07000 D.F., México.
ACentro de Investigacién en Ciencia Aplicada y Tecnologia Avanzada del IPN, Av. Legaria 694,

Col. Irrigacion, C.P. 11500, Del. Miguel Hidalgo, México, D.F.

Instituto de Investigacion en Comunicacién Optica, Universidad Auténoma de San Luis Potos,

Av. Karakorum 1470, Lomas 4a Seccion, C.P. 78210, San Luis Potosi, SL.P, México.

“Centro Nacional de Metrologia, km 4.5 Carretera a los Cués, Municipio El Marqués,

C.P. 76900, Querétaro, México, Apdo. Postal 1-100 Centro, C.P. 76000.

Nowadays the quantum Hall effect is the basis to obtain the electrica resistance standard mainly due to the fact that it strictly depends only on universal
constants as the electron charge and the Plank constant. The resistance standard obtained in this way is unaffected by geometrical characteristics, such as size or
shape of the device, etc. However, care should be taken in the design of quantum Hall devices to avoid introducing effects such as noisy characteristics, the
need for lower measurement temperatures, and some kind of aging for the metal-semiconductor contacts. These effects have great impact in the performance of
the devices. In this work we discuss the design requirements for resistance standard devices based on the quantum Hall effect. We have studied different
quantum Hall devices, and finally a structure is proposed.

") Graduate student at CICATA
3 Corresponding author.
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Electrical Characterization of High Electron Mobility Systems Based on AIGaAsGaAs
Heter ostructures Grown by MBE

Z. Rivera*®73d A Guillén**", V. H. MéndeZ’, L. Zamora®, J. Huerta®, F. HernandeZ, and M. L6pez*
YDepartamento de Fisica, Centro de Investigacién y Estudios Avanzados del IPN,
Apdo. Postal 14-740, México 07000 D.F., México.
ACentro de Investigacion en Ciencia Aplicada y Tecnologia Avanzada del IPN,
Av. Legaria 694, Col. Irrigacién, C.P. 11500, Del. Miguel Hidalgo, México, D.F.
Instituto de Investigacion en Comunicacién Optica, Universidad Auténoma de San Luis Potos,
Av. Karakorum 1470, Lomas 4a Seccion, C.P. 78210, San Luis Potosi, SL.P, México.
“Centro Nacional de Metrologia,
km 4.5 Carretera a los Cués, Municipio El Marqués, C.P. 76900, Querétaro, México, Apdo. Postal 1-100 Centro, C.P. 76000.

Currently, high electron mobility structures are widely applied in communication systems, such as high electron mobility transistors, and in metrology in
quantum Hall effect devices for resistance standards. 111-V semiconductors are mainly used for such kind of structures, the most important systems from the
technological point of view are those based on the AIGaAs/GaAs heterojunction. The present work is focused in such systems. A set of samples changing
structural parameters such as the buffer layer thickness, spacer layer width, etc., were grown by molecular beam epitaxy. We performed an electrical
characterization of the samples and studied the variations in parameters such as the electron mobility produced by the changes in the structure of the samples.
Other structure-induced effects are aso discussed.

") Graduate student at CICATA.
Corresponding author.

Characterization of GaPN Layers Grown by Molecular Beam Epitaxy on Si Substrates

M.A. Santana-Aranda’, M. Melendez-Lira’, M. Lopez-Lopez", S. Jimenez-Sandoval?, K. Momose®, H. Yonezu®
! Centro de Investigacion y de Estudios Avanzados del IPN, Mexico
2 Laboratorio de Investigacién en Materiales, CINVESTAV-IPN, Mexico
% Toyohashi University of Technology, Japan

The heteroepitaxial growth of 111-V-N alloys with high crystal quality on Si substrates could make possible the monolithic integration of 111-V-N based light-
emitting devices with the Si based microelectronics. However the I11-V-N/S heteroepitaxy present serious problems like the lattice mismatch and the
difference in thermal expansion coefficients. In order to solve these problems, we have been studying the growth of GaPN with a N concentration of 2% that is
lattice-matched to the Si substrate. The epilayers were grown by molecular beam epitaxy employing an RF plasma source to produce active nitrogen species.
First, a 3.2um Si homoepitaxial layer was grown on the substrate, followed by a thin (20nm) GaP layer to avoid the strong interaction of nitrogen with Silicon.
Then, the GaPy gsNo.o2 layer was grown with a thickness of 400nm. In order to avoid the generation of crystal defects induced by the different thermal expansion
coefficients the epilayer was capped first with a 16nm thick GaP layer and finally with a 300nm thick Si layer. The structural and optical properties of this
sample were compared with those of uncapped GaPN layers grown over GaP/Si and GaP/GaP heterostructures. The photoluminescence at 10K associated to
GaP was blue shifted in the capped structure confirming that the GaP layers were coherently strained to the Si lattice. Raman spectra showed GaP and GaN
related modes plus an additional mode related to N-induced disorder in

the GaP lattice.

Study of Chemically-Bath-Deposited CdS Thin Films Doped with M ethylene Blue

SA. Tomés-Velazquez', V. Altuzar’, R. Lozada-Morales®, SSolik®, O. Zelaya-Angel*, B. Negrete®, J. Sosa®, O. Portillo-Moreno® and R. Palomino.
*Departamento de Fisica, CINVESTAV-IPN.
Apdo. Postal 14-740, México 07360 D.F.
2Benemérita Universidad Auténoma de Puebla, Facultad de Ciencias Fisico Mateméticas, "Facultad de Ciencias Quimicas.

The optical and electrical properties of CdS thin films grown on glass substrates by chemical bath deposition were studied. The films were doped with
methylene blue (MB) during growth process, by adding specific concentrations of MB into the chemical bath. Pothoacoustic absorption spectra show an
evolution of the CdS band-gap energy (Eg) indicating the incorporation of MB into the CdS lattice. Starting from an Eg of 2.42 eV fro the as grown samples, to
a band-gap energy of approximately 2.49 reached for the sample doped with 8% of MB. For higher concentrations, no variations are observed, showing a
saturation effect.
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Photo- and Cathodo-L uminescence Characteristics of SiO, and SRO Films Implanted with S

F. Flores Gracia®, M. Aceves, J. Carrillo?, C. DomingueZ’, C. Falcony*
Y| nstituto Nacional de Astrofisica, Optica y Electrénica (INAOE) with license from CIDS-BUAP. A. P. 51, Puebla, Pue. 72000 México, Phone: + (51 2) 2 47
2011, Fax: +(51-2) 2-47-05-17, e-mail: fflogra@prodigy.net.mx
2 CIDSBUAP. A, P. 1651, Puebla, Pue. 72000 México.
% IMB-Centro Nacional de Microelectrénica Campus UAB, Bellaterra, Espafia.
4 CINVESTAV, Phys. Dptment. México D.F.

In this work Photo- and Cathodo-Luminescence (PL and CL) of slicon rich oxide (SRO) obtained by PECVD and LPCVD techniques and implanted with
silicon (SISRO-PECVD and SISRO-LPCVD) are presented. The PL and CL spectra of SRO-PECVD, SISRO-PECVD and SISRO-LPCVD films are compared
with previous results obtained in Silicon Implanted Thermal Oxide (SITO) films. PL and CL spectra of CVD films show similar PL and CL bands than SITO
films. The behavior is related with Si-excess of the films. PL results show a higher emission from SISRO LPCVD than SRO-PECVD, SISRO-PECVD and
SITO films. The results show that an optimum annealing time exists to get the highest PL intensity. PL from LPCVD films has different behavior than PECVD
films, PL from LPCVD films behavior is similar to SITO films but with higher amplitude. We found PL bands at 1.7, 1.9, 2.4 and 2.7 eV, and CL bands at 1.7
and 2.7 €V. The origin of the 1.7 and 2.7 eV are associated to quantum confinement effects mixed with defect interactions. The other bands have their origin in
defects due to the Si implantation or defects due to the off-stoichiometry of the material.

Transition From CdSto CdCO; by Temperature Deposition Influence

O. Portillo-Moreno®”, M. Hernandez-Hernandez?, R. Lozada-Morales?, R. Palomino-Merino®,
0. Zelaya-Angel® Ana Bertha Soto®, L. Bafios-Lépez®
®Centro de Investigacién de la Facultad de Ciencias Quimicas, Benemérita Universidad Auténoma de Puebla,
@Facultad de Ciencias Fisico Mateméticas, Benemérita Universidad Auténoma de Puebla, A. P. 1152 Puebla, Pue., México.
©®Departamento de Fisica, Centro de Investigaciones y Estudios Avanzados del IPN, A. P. 14-740, México D. F.,
“Centro de Investigaciones en Materiales UNAM.

Thin films were prepared on glass sustrates with the Chemical Bath Deposition technique and using the following molar concentrations: CdCl, 0.02M, KOH
0.5M, NH4NO; 1.5M, SC(NH,), 0.2M. In this work was investigated the temperature influence in the range 80-23 °C while the mechanical agitation, pH,
chemical reactives concentrations and volume proportions were fixed. The samples were characterized by Scanning Electron Microscopy, Atomic Force
Microscopy, UV-VIS Optica Absoption and X Rays. The SEM results showed that the Carbon and Oxigen were incorporated while the reaction temperature
diminished becoming the material in CdCO; at 23 °C. The sample grown at 23 °C showed a zincblende crystal structure and using the UV-VIS spectroscopy
the Eg value was ~3.8 eV, the sample grown at 80 °C has a Eg value of 2.45 eV. The X Rays Diffraction spectra showed the evolution from CdS to CdCO; when
the reaction temperature decreaces.

Effect of Hydrogen Dilution during Low Frequency Plasma Deposition on Optical properties of SiH, Films

A.Sbacha, A.Kosarev, A.Torres, C.Zuniga
Institute national of Astrophysics, Optics and Electronics,
Luis Enrique Erro 1, Puebla CP 72840, apdo postal 51y216, Puebla 72000, Mexico

Amorphous and micro-crystalline silicon films and related materials are widely used in electronics and commonly deposited by RF (at 13,5 MHz) plasma.
Recently VHF discharge at higher frequencies in the range of 50-100 MHz has attracted much attention because of higher deposition rate. However increasing
plasma frequency makes more difficult uniform deposition on large area substrates. Meanwhile device quality silicon films have been deposited in low
frequency (f=55 kHz) plasma However this type of discharge has not been well studied and therefore only little is known about electronic characteristics of the
films and their relationship to deposition conditions. In this work we report on the hydrogen dilution effect on optical properties of amorphous silicon films
(SiHy) deposited in low frequency (55 kHz and 110 kHz) The SIHx films were grown in silane plasma diluted by hydrogen Hydrogen to silane flow ratio R was
varied from R=0 to R=40 . We observed that optical properties in visible (spectral dependence of absorption coefficient, optical band gap, refraction index)
depended significantly on hydrogen dilution, e.g. optica gap changed from 1.85 to 1.92 eV. Hydrogen bonding and concentration were studied by IR
spectroscopy. In the range of stretching modes the lines at 2000, 2060-2090 1/cm were observed. Taking into account deformation modes observed and
behavior of al modes with R, line 2060-2090 is supposed to result from contribution of two factors: contribution of Si-H2 (not changed with R) and Si-H bonds
atributed to hydrogen bonding on micro-crystalline boundaries (this part was strongly changed with R). Correlation behavior of optical properties and
conductivity with hydrogen dilution has been observed.
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Conception of Surface Heat Capacity and its Rolein the Nonstationary Heat Problems

G.Gonzalez de la Cruz, Yu.G.Gurevich, G.N.Logvinov
Departamento de Fisica, CINVESTAV del IPN,
Apartado Postal 14-740, 07000, México, D.F., México

It is well known that boundary conditions in the static heat diffusion problems, which takes into account heat exchange with surrounding at the plane x=0 have

the Newton form:

- T(xt)
x

where T(xt) is nonequilibrium temperature, To is equilibrium temperature of surrounding, ¢ is the bulk therma conductivity, h is the surface therma

conductivity.

This boundary condition usually automatically carry to nonstationary problems of heat transfer, and particularly to the problem of thermal wave propagation.

From our point of view the surface must be characterized by the one more parameter having the sense of surface heat capacity. Physicaly this follows from

conception about different physical and chemical properties surface and volume. Formally this parameter aises from the analysis of the heat diffusion equation

at the boundary of two mediums. From this analysis one need to write boundary conditions as follows:

o
=

= h[To- T o @)

‘ x=0

x=0

+ h[T, - T, = Cs T (x,t)‘ : @)
qt

where Csis the surface heat capacity.

The presence of the surface capacity results to the energy accumulation at the surface. It is shown that there is some region of the therma wave frequencies
when accumulated energy fully relaxes from the surface to the surrounding. Under another frequency region this energy flows completely into the sample
volume. The accumulation of energy essentialy influences on the therma wave propagation and brings the additional phase shift at the detected photothermal
signal.

We obtain dl frequencies of the problem determining the thermal diffusion process and the mentioned frequency regions. Temperature distributions with
boundary condition (2) are calculated, and the special cases are examined. It is shown the possibility of the experimenta measurements of the surface heat
capacity from the phase shift analysis.

Cluster or Single Atom Incorporation in Thin Films of MBE-Grown Silicon

A. Zehe', A RamireZ
Benemérita Universidad Auténoma de Puebla,
'Facultad de Cs. Fisico-Mateméaticas,
Apdo. Post. # 1505, 72000 Puebla, Pue., México. e-mail: azehe@prodigy.net.mx
?Ingtituto de Ciencias, 17 oriente # 1603, Puebla, Pue., México
Tel. 229-55-00 ext. 7851; Fax. 244-34-66. e-mail: eduardors@prodigy.net.mx

Ultrathin layer systems like multi-quantum-wells and superlattices are of growing interest for both basic research and microelectronic applications. These
structures however are thermodynamically metastable, and much care must be taken in their preparation, for which kineticaly controlled methods like MBE are
ideally suited [1]. A full exploitation of their capabilities requires insight into the microscopic picture of growth which might be influenced by the presence of
clusters. Cluster-like surfaces of semiconductors display a chemical reactivity to ambients which isincreased by severa orders of magnitude.

The participation of small clusters in the growth of perfect crystalline thin films by molecular beam epitaxy is now a generally accepted phenomenon in spite of
the atomic nature of incorporation into a one-layer-at-a-time two-dimensional growth process. There is no clear reason, that a cluster, formed of more than three
atoms, adopts a two-dimensional appearance (although planar structures of e.g. carbon clusters are known). Such a crude picture already suggests that clusters
do not incorporate in a crystal surface without changes of their atomic aggregation and inner bonding. Nevertheless the question, whether a cluster adopts itself
to the plane growing surface, maintaining more or less the origina neighborhood of atoms, or it decays completely into single atoms, which then acquire
mobility and independence from each other, is still unanswered.

We propose a procedure and an experimental technique, which can contribute to resolving this deficiency. Indeed is the knowledge of these processes important
for the controlled deposition at high growth rates of perfect crystalline thin films. It may also shed light on the topic of the existence and efficiency of a near
surface transition layer in front of agrowing film, where the mobility of incorporated species should be high.

The most promising way of 'marking' the atoms in a cluster, might be the use of isotopes, which do not interfere with the physics and chemistry of crystal
formation. Nuclear magnetic resonance (NMR) is a classic tool for detection of nuclear paramagnetism, which is related to a nuclear spin present in a number
of atoms.

We discuss the application of 2°Si- and *Si-isotopes in clusters, where a difference of NMR-signals occurs in the cases, that *Si-atoms are surrounded by
(unmagnetic) *Si-atoms, or otherwise for 2Si-atoms surrounded by the same species in the growing films.

[1] A. Zehe: "Microelectrénica”, ISBN 969-863-312-7, ed. BUAP Puebla, México 1999.
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Obtencion y Caracterizacion de TiSi;,

Felipe Coyotl Mixcoatl, Alfonso Torres Jacome
Departamento de Electrénica del Instituto Nacional de Astrofisica, Optica y Electrénica,
72840 Luis Enrique Erro #1 Apartado postal 51y 216, Tonantzintla Puebla, México
email: fcoyotl @susu.inaoep.mx

En e departamento de Electronica del INAOE se desarrolla un proyecto que tiene como fin la reduccion de 10 a 3 nm en las dimensiones minimas. Esto
implica la reduccion en las profundidades de unidn, ancho de lineas de interconexion y capas aislantes. No obstante, esto trae varias consecuencias, entre ellas
¢ riesgo de cortos por spiking en contactos a difusiones poco profundas, asi como electromigracion en lineas de interconexion por el bagjo punto de fusion del
auminio. Por lo tanto, se tuvo la necesidad de buscar un material para ser usado como nivel adicional de metalizacion. Por su baja resistividad (~ 20 m\-cm),
estabilidad térmica y en ambientes oxidantes se escogio e disilisuro de titanio como material de interconexion y de contacto para reducir € riesgo por spiking.
En este trabajo se presenta un método de formacion, este consiste en e dep6sito de polisilicio por LPCVD en uniones poco profundas para evitar € consumo de
la difusion. Posteriormente se deposita una capa de titanio y se hace el tratamiento térmico de silicidacion a 900°C en ambiente de N,. De igual modo, se
presentan las caracteristicas eléctricas (tales como resistencia de capa, resistividad, resistencia de contacto, etc.) y estructurales obtenidas en e Laboratorio de
Microelectronicadel INAOE en contactos a difusiones poco profundas.

Space Group and Compatibility Relations of Ordered and Disordered ZnysCdysSe Alloys*

J.C. Salcedo-Reyes and |. Hernandez-Calderén
Departamento de Fisica,
Cinvestav, Apdo. Postal 14-740, 07000 México, DF.

Zm«CdSe aloys constitute a very attractive material for optoelectronic applications such as lasers, light emitting diodes (LEDs) and photodetectors. Of
particular interest has been the fabrication of quantum well (QW) lasers and LEDs in the blue-green region of the spectrum. The disordered Zn,..CdcSe alloy is
described as a anionic fcc sublattice composed by Se atoms and cationic fcc sublattice where the Cd and Zn atoms are randomly distributed with their
respective amounts, many of the physical properties of these aloys can be predicted with great accuracy employing the virtual crystal approximation (VCA)
assuming that the aloy has the zincblende structure. However, there are some specific ampositions, such as x=0.5 in which the cationic lattice may present a
spontaneous or induced order, for example, it is possible to dternate the Cd and Zn atoms in the cationic sublattice in such a way that we have a sequence of
Se-Cd-Se-Zn... planes along the [001] direction; in this case the VCA approach cannot longer be employed to explain the physica properties of the ordered
dloy.

Epitaxia disordered aloys are easily obtained by molecular beam epitaxy (MBE) through the simultaneous exposure of the substrate to Zn, Cd and
Se with the appropriate fluxes in order to obtain the desired composition. The ordered alloys can be in principle obtained by aternate cycles of exposure of the
surface to of each of the congtituent atoms opening only one effusion cell at a time while the others remain closed. Using both methods we have grown thin
films and quantum wells of ordered and disordered alloys.
To calculate the electronic and phononic band structure of the ordered alloy the first step is to analyze the expected changes in the physical properties in terms
of the symmetry and the double groups corresponding to the space group of this crystal structure (P 4m20rD; ) compared to the zinchblende crystal

(Td2 or F43m),
In this work we will present a comparative analysis, from the point of view of the symmetry properties of the crystals, of the differences in the

electronic band structure expected between the ordered and disordered alloys. We enumerate the symmetry operations for both alloys and determine their
compatibility relations over equivalent points of the Brillouin zone for the extra representations.

*Work partially supported by Conacyt-Mexico.
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ZnO:Al Thin Films Obtained by Chemical Spray: Effect of Substrate Temperature and the Solvent

M. dela L. Olvera, A. Maldonado
Depto. de Ingenieria Eléctrica, CINVESTAV-IPN,
Apdo. Postal 14-740, México D.F. 07000, MEXICO.

Aluminum-doped zinc oxide thin films, ZnO:Al, were deposited on soda-lime glass substrates by the chemical spray technique. The effect of the Al
concentration and the type of solvent (methanol, ethanol and isopropanol) in the starting solution, on the resistivity, structure, surface morphology and optical
transmittance of the ZnO:Al thin films was studied. The substrate temperature used was of 500° C. The resistivity of the films was in all cases below 0.4 \Wem.
The smallest resistivity values, around 1.3 x 10? Wem, were obtained using a [Al]/[Zn] ratio of 3 at. % in the starting solution and methanol as solvent. All the
films were polycrystalline and their surface morphology changed with the type of solvent employed. Films prepared with methanol and isopropanol showed a
broad distribution of particle size. On the contrary, films prepared with ethanol showed a uniform particle size, around 110 nm in average. The optical
transmittance was higher than 85 % at 550 nm. An increase in the Al concentration produced a shift in the adsorption edge to higher energies.

*
Synthesis and Characterization of Aluminum Oxide Thin Films Deposited from Organic and I norganic Reagents

M. Aguilar-Frutis', C. Falcony?, O. SancheZ’ and M. Garcia™*
'CICATA-IPN, Miguel Hidalgo 11500, Mexico DF, Mexico
2CINVESTAV-IPN, Apdo. Postal 14-740, 07000, Mexico DF, Mexico
3ICMM (CSIC), Cantoblanco 28049 Madrid, Espafia
4IIM-UNAM, Coyoacan 04510, Mexico DF, Mexico
E-mail address: maguilar @mail.cicata.ipn.mx

Aluminum oxide thin films have received an increasing amount of interest because of their application as dielectric layers on microelectronic devices as well as
hard coatings on different surfaces. Several chemical and physica deposition techniques have been studied to obtain these kinds of films. In this work we
present results on auminum oxide thin films synthesized from organic and inorganic reagents, Al(acac)s, AICl; and AI(NOs)s, using the ultrasonic spray
pyrolysis technique. A discussion about their optical, structural, mechanical and electrical properties of the films is reported. The effect produced by nitrogen
addition in the physical properties of the filmsis currently on the way.

*
Work supported by CONACyT-Mexico, under grant No. J34225-U

Photoluminescent Properties of Hafnium Doped Zr O, Films Prepared by Ultrasonic Spray Pyrolysis Technique

V.H. Meza-Laguna, , E. Martinez*, O. Alvarez-Fregoso™, M. Garcia-Hipdlito®, F. Ramos-Brito and C. Falcony®.
2 Ingtituto de Investigaciones en Materiales, UNAM, A.P. 70-360 Coyoacan 04510 México, D. F.
® Departamento de Fisica, CINVESTAV-IPN, Apdo. Postal 14-740, México D F. 07000.
" Corresponding author e-mail oaf@servidor.unam.mx

Hafnium doped ZrO, photoluminescent films have been prepared by ultrasonic spray pyrolysis deposition process. Different substrate temperatures and doping
concentrations of solution in the start spraying solution were studied. It is observed that the crystallinity of the films depends on the substrate temperature
during deposition of the films. For substrate temperatures lower than 400 °C the deposited films are amorphous, whereas for substrate temperatures higher than
400 °C the crystalline structure of the prepared material presents the metastable tetragonal or cubic phases. In the case of photoluminescence the excitation and
emission spectra were obtained. Concentration quenching of the photoluminescence occurs at determinate activator concentration.
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Synthesis and Char acterization of ZrO,:Nd Luminescent Films

A. Corona-Ocampo®, E. Martinez®, O. Alvarez-Fregoso™, M. Garcia-Hipdlito®, F. Ramos-Brito and C. Falcony.
& Instituto de Investigaciones en Materiales, UNAM,
A.P. 70-360 Coyoacan 04510 México, D. F.
® Departamento de Fisica, CINVESTAV-IPN,
Apdo. Postal 14-740, México D F. 07000.
" Corresponding author e-mail oaf@servidor.unam.mx

Films of ZrO,:Nd have been produced from zirconium oxichloride ZrCl,0-H,O and NdCl; by Pyrosol process. These films show luminescent properties
when they are excited with ultraviolet-light. The luminescence spectrum present typical transitions from the “l level belonging to trivalent neodymium. The
results of X-ray diffraction show that the ZrO,:Nd coatings present a metastable tetragonal or cubic phase. Studies on the role of the variations of substrate
temperature and activator concentration are presented. In addition, the chemical composition and the surface morphology of the films are also analyzed.

Study of Some Physical AspectsInvolved in the Behavior of the Aluminum/SRO/Silicon Structure

J. A. Luna-Lépez', M. Aceves-Mijares?, J. Carrillo-L6épez*
! Centro de Investigaciones en Dispositivos Semiconductores, ICUAP, Apdo. Postal 1651 Puebla, Pue., 72000 México
2 Instituto Nacional de Astrofisica, Optica y Electrénica, Apdo. Postal 51,Puebla, Pue., 72000 México

The off-stoichiometry silicon oxide, or silicon rich oxide (SRO), is a two-phase material formed by silicon dioxide with excess silicon. This material is normaly
obtained by Chemical Vapor Deposition (CVD) from silane (SiHs)and nitrous oxide (N;O) as the reactive gases. In this method, the gas flow ratio, Ro =
[N2O]/[SiH4], is used as a parameter that determines the silicon excess. The MIS device, i.e., the AI/SRO/S structure obtained by deposition of SRO on
silicon, and covered with a top electrode, shows a dual behavior depending on the Ro value and the substrate characterigtics. It behaves like an MOS capacitor
and as a reverse-biased P-N junction, depending upon the appropiate bias. However, until now there is not a model which takes into account the Ro and the
silicon substrate to explain the behavior of the SRO/S junction. In this work, -V and C-V characteristics curves were obtained for some Al/SRO/S devices
with various Ro vaues. The depletion widths were obtained from these curves. The widths were modeled by using a P-N deep depletion approximation and it
was found that there is a good agreement between the experimental results and the theoretical curves. In the P-N region an effective bulk concentration has to
be used. As Ro increases the MOS like structure dominates and the trapped charge is more relevant. As Ro decreases it is possible for the RN behavior not to
be obtained, and the trapped charge in this case does not have an important role. It was also shown that it is possible to use the AI/SRO/S structure to estimate
characteristics constants of the material congtituents, asit is the lifetime generation of minority carriers.

Caracterizacién de Oxinitruro de Silicio por Espectroscopia de Electrones Auger

E. Gémez-Barojas’, J. Carrillo-LépeZ*, R. Silva-GonzéleZ’, A. Morales-Acevedo®, A. Flores-Tlalpa®, y G. Santana-Rodriguez®
@Centro de Investigacion en Dispositivos Semiconductores del Instituto de Ciencias, Universidad Auténoma de Puebla.
Apdo. Postal 1651, 72000 Puebla, Pue.

PIngtituto de Fisica, Universidad Auténoma de Puebla,

Apdo. Postal J-48, 72570 Puebla, Pue.

“Depto. de Ingenieria Eléctrica, Centro de Investigacion y de Estudios Avanzados del |PN.

Av. IPN 2508, México, D.F. 07360.

YDepto. de Fisica, Centro de Investigacién y de Estudios Avanzados del IPN.

Av. IPN No. 2508, México, D.F. 07360.

*IMRE-Faculltad de Fisica de la Universidad de La Habana, Cuba.

En este trabajo se estudia por espectroscopia de electrones Auger (AES) un conjunto de capas de oxinitruro de silicio crecidas por oxidacion térmica con 6xido
nitroso. Se variaron los parémetros: temperatura T = 1000, 1100, 1200 °C y presion de depdsito P = 1, 2, 3, y 4 Atm., obteniéndose un total de 12 muestras. El
objetivo es, mediante perfiles de profundidad AES, determinar la distribuciéon en concentracion atdémica del nitrégeno, asi como la localizacion de mayor
acumulacion en los sistemas SIO,/Si. Una comparacion de estos resultados con los pardmetros de depdsito serd de gran utilidad para ayudar a elucidar €l
mecanismo de nitracion y la optimizacion de este proceso de nitracion.
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Estudio Morfoldgico de la Evaporacion del BaF, sobre Sustratos de Si(111) y su
Caracterizacion por OM, SEM (EDS), y AFM

J.|. Becerra®, A. Lara', A. Zehe®, F. Slva®, R. Silva®, C. Falcony®, R. Fragoso®, J. Méndez®
*Dpto. Microelectrénica ICUAP,
%Fac. de Cs. Fisico-Mateméticas BUAP,
3Laboratorio de Fisicoquimica de Materiales ICUAP,
“Ingtituto de Fisica IFUAP,
®Ingtituto de Fisica CINVESTAV-IPN,
®Fac. de Ciencias de la Electrénica BUAP.
ibecerra@ece.buap.mx.

Los floruros alcalinotérreos CaF, y BaF, son considerados como materiales dieléctricos transparentes, y sirven como soporte “buffer” cuando son crecidos
epitaxialmente o evaporados sobre sustratos de Si(111), Si(100) y otros semiconductores en la produccion de sistemas 3D en la fabricacion de circuitos de ata
velocidad, de dispositivos optoelectronicos y sensores. El CaF, y BaF, presentan la estructura cubica centrada en la cara (fluorita) y € Silicio (diamante), con
constantes de red (S = 0.543 nm, CaF, = 0.546 nm, y BaF, = 0.620 nm), de forma que € BaF, presenta una marcada diferencia en los coeficientes de
expansion térmica a temperatura ambiente (CaF,/Si(111) = 0.6 %, BaF,/Si(111) = 21 %). La utilizacion del BaF, evaporado sobre sustratos de Si(111)
manifiesta e caracteristico “espesor critico” de la heterocapa BaF,-Si(111) que produce dislocaciones y fracturas por los marcados desacoples de red, los cuales
son observados por OM, SEM (EDS), y AFM.
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Fabricacion y Caracterizacion Optica de Material Ternario ZnO-CdO-TeO,

Ma.E. Zayas ™", Azucena Gonzalez™, Felipe Medrano ®, Humberto Arizpe®, R. Betancourt® y C. Duarte®
@ Departamento de Investigacion en Fisica. Universidad de Sonora,
AP 5-88, Hermosillo Son.
@ Departamento de Polimerosy Materiales. Universidad de Sonora, AP 5-88, Hermosillo Son.
© Departamento de Geologia. Universidad de Sonora

Este trabajo muestra los resultados de una seccién del ternario ZnO-CdO-TeO, fuera de la zona de formacién de vidrio. Las muestras se prepararon a 1,200° C
con ato contenido de ZnO y CdO en crisoles de ata alimina marca Coor. El material resultante presenta estructura cristalina, aspecto poroso y algunas
muestras son extremadamente duras. Mediante difraccion de rayos-X, se detectaron las fases cristalinas Cd;TeOs, ZNTOs, ZnO y grupos TeOs. Los espectros de
absorcién Infrarroja muestran bandas de absorcién en e rango de 800-600 cmi™. Los grupos TeOs (660 cm™) son caracteristicos en este material. Estas unidades
TeO; se presentan con diferentes simetrias, y existen en todo e rango de concentraciones de las diferentes formulaciones. La absorcion Optica presenta también
una banda intensa en la region ultravioleta, para la muestra con mayor contenido de CdO. Asimismo se observan bandas de absorcidn correspondientes a ZnO,
con mayor intensidad para la muestra con 30% de ZnO. El incremento de ZnO y CdO, produce cambios en las bandas de absorcion,correlacionandose con las
atas concentraciones de ZnO. Unabanda de bgjaintensidad de absorcidn se percibe 2462 y 466 nm en vidrios que contienen alta proporcién de CdO.

©) Corresponding author mzayas@cajeme.cifus.uson.mx

Optical Characterization of an Electric Arc Used in the Preparation of Carbon Films

S. Muhl*, F. Maya*, E. Camps**, M. Villagran*** and A. Garcia***
*|nstituto de Investigaciones en Materiales, UNAM, México, D.F. 04510.
**|nstituto Nacional de Investigaciones Nucleares, Salazar, Edo. de México.
***Centro de Instrumentos, UNAM, México, D.F. 04510.

Electric arcs have been widely used for the preparation of carbon films. In particular, the technique of filtered cathode arc is one of the best methods for the
production of diamond-like carbon with high concentrations of sp® bonded carbon and, in 1999 an article in Nature reported the possibility of producing
diamond micro-crystallites using high-power density pulses, ~60ms, generating electric arcs between two 0.5mm diameter graphite rods.

It is well known that the relative density of the precursors, as well as their spatial variation, energy, degree of ionisation, etc. determine the characteristics of the
deposits produced by this type of method. With that in mind here we report optica studies: time resolved emission spectroscopy (identification of the emitted
species at different delay times), time resolved photography (temporal and spatial evolution of the arc) and shadowgraphy (temporal and spatial evolution of the
plasma and particle formation), of a pulsed arc similar to that used in the microcrystalline diamond work. Additionally, we report the preliminary results of the
characteristics of the produced carbon films.

Caracteristicas Opticas de Peliculas de SiO, Obtenidas por Sol-Gel

J. Hernandez-Torres, A. Mendoza-Galvan.
Centro de Investigacion y Estudios Avanzados del |PN. Unidad Querétaro.
Apdo. Postal 1-798, 76001 Querétaro, Qro., México

Se prepararon recubrimientos de SIO, sobre obleas de silicio por € méodo sol-gel. Las variables de depésito consideradas fueron: razén H,O/TEOS,
viscosidad de la solucion, velocidad de retiro y temperatura de tratamiento. Los recubrimientos se caracterizaron utilizando espectroscopias de transmision en e
infrarrojo y de reflexion en la region UV-Visible. Para valores bajos de viscosidad es posible e depdsito solo con razones H,O/TEOS bajas. Por otro lado,
cuando la viscosidad de las soluciones son dtas los recubrimientos presentan buena adherencia y homogeneidad en todos los casos. El espesor e indice de
refraccion del recubrimiento se obtienen del andlisis de los espectros de reflexion. La dependencia de los parametros anteriores con las variables de depésito, se
relaciona con la estructura de la solucion precursora y la competencia entre las razones de evaporacion y condensacion durante € deposito. Los espectros de
infrarrojo del gel depositado presentan diferencias dependiendo de la razén H,O/TEOS en la region de estiramiento (1000-1300 cm™) de los puentes Si-O-Si. El
incremento en la temperatura de tratamiento refuerza los modos de balanceo, doblamiento y estiramiento de los grupos Si-O-Si. Las bandas asociadas a los
grupos Si-OH (~950 cm™) y O-H (~3400 cm™), disminuyen en intensidad con € tratamiento térmico, siendo eliminados completamente a los 800°C. El modo
de estiramiento asimétrico (~1150 cm™) asociado con desorden, disminuye considerablemente para dicha temperatura.
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Caracterizacion Opticay Estructural de Peliculas de SiO, Preparadas por € Método de Sol-Gel Conteniendo Niquel

J. Hernandez-Torres, A. Mendoza-Galvan.
Centro de Investigacion y Estudios Avanzados del |PN. Unidad Querétaro.
Apdo. Postal 1-798, 76001 Querétaro, Qro., México

Se obtuvieron recubrimientos de SIO; utilizando la técnica de sol-gel conteniendo niquel en concentraciones de 10%, 20%, 30% y 40 % en peso como NiO.
Las razones molares de etanol a TEOS y de agua a TEOS fueron de 4:1 y 11.7:1, respectivamente. Los recubrimientos se realizaron sobre substratos de vidrio y
slicio. Los recubrimientos sobre substratos de silicio se realizaron solo para concentraciones del 40%. Los recubrimientos fueron sometidos a tratamientos
térmicos en atmdsfera oxidante. Su estructura y propiedades Opticas fueron caracterizadas utilizando difraccion de rayos X, espectroscopias de transmision en
d infrarrojo y de reflexion y transmision en la region UV-visible. Los datos de transmision Gptica muestran para recubrimientos con concentraciones bajas de
niquel una banda de absorcion caracteristica del Ni®* de coordinacién seis, siendo mas definida para temperaturas ce tratamiento altas. En recubrimientos con
grandes concentraciones de niquel, se presentan bandas de absorcién correspondientes a Ni®* con coordinacién cuatro (tetraédrico) y seis (octaédrico). En estos
Ultimos recubrimientos se observa también la presencia de oxido de niquel. La presencia del oxido de niquel se confirma en los difractogramas de rayos X y en
los espectros de transmision dptica. Los espectros de infrarrojo para recubrimientos sobre substratos de silicio muestran bandas asociadas con nitratos de
niquel, las cuales tienden a desaparecer atemperaturas de tratamiento atas.

Biocompatible Zir conia Coating Prepared by the Spray Pyrolysis Method on Stainless Steel

C. Mendoza-Barrera®™’, M.A. Santana-Aranda’, M. Meléndez-Lira®, J. Menéndez and M.de la L. Olvera®.
! Departamento de Fisica and ? Departamento de Ingenieria Eléctrica,
Centro de Investigacién y de Estudios Avanzados del 1.P.N.
Apdo. Postal 14-740, 07000 México, D.F. México.
2 Department of Physics and Astronomy, Arizona State University Tempe, Arizona, U.SA.
" Corresponding author. Tel/fax.: + 56 57 47 38 38; e-mail: claudia@fis.cinvestav.mx

Thin ceramic films over metallic implant surfaces have to fulfill very strict requirements of chemical durability, biocompatibility and mechanical strength. In
order to improve the mechanical and biological characteristics of zirconium oxide coatings on steel we present in this work the results of the production and
structural characterization of zirconium oxide coats deposited on stainless steel. The coatings were produced by the Spray Pyrolysis method employing
Zirconium-n-propoxide as precursor. Samples were grew up employing temperatures between 450-550 °C, 0.05M-0.2M and under a 2ml/min continuos
nitrogen flow. Samples were studied employing X-ray diffractometry, scanning electron microscopy, e€lectron dispersve X-ray analysis and Raman
sprectroscopy.

Study of The Evolution of Cobalt Speciesin Silica Xerogels

G. Ortega-Zarzosa*, M.E. Compean-Jasso, J.R. Martinez, and F. Ruiz,
Facultad de Ciencias, Universidad Auténoma de San Luis Potosi,
78000 San Luis Potosi, SL.P., México,

J. Matutes —Aquino,

Centro de Investigacion en Materiales Avanzados, Chihuahua Chih., México,

Using X-Ray diffraction, infrared and visible absorption we have studied the microstructure of the silica xerogel powders when cobalt nitrate is incorporated.
We paid attention to the evolution of the precipitated cobalt compounds into the SIO, matrix. Samples containing cobalt nitrate and prepared with a molar ratio
of H,O/TEOS of 11.66, were studied as a function of annealing temperature. We found that at relative high temperatures the cobalt compounds react with the
silicamatrix forming a cobalt silicate.

* Estudiante del Centro de Investigacion en Materiales Avanzados CIMAYV, Chihuahua, México
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Roughness Determination in Metallic and Glass Surfaces by Laser Light Scattering

M. Pifia-Mancilla, M. Ruiz-Torres, L. Ledn-Martinez*, J. Huerta-Ruelas®
ACentro de Investigacion en Ciencia Aplicada y Tecnologia Avanzada del IPN,
José Surob 10, Col. Alameda, C.P. 76040, Querétaro, Qro, México.

Roughness determination of surfaces without physical contact are important during fabrication of different kind of products. LLS signal was measured in tree
set of samples, with different roughness and different chemical properties. Well known dependence of LLS signal with the roughness was quantified in terms of
our own equipment. Considerations about spot light size, distance between source light and sample and incidence angle were analyzed. Also, oxidation process
was monitored for stainless steel samples and plain iron. We have demonstrated the sensitivity of laser light scattering technique to determine surface
roughness and oxidation processes. Potential applications to monitor smoothness of products during their fabrication and monitoring of oxidation processes,

have been confirmed.

) Thesis student at CICATA
3 Corresponding author, jhuerta@cicatagro.ipn.mx

Development of a Ceramic-Polymer Hybrid, Abrasion-Resistant Coating, to be Used on Wood

T. A Zepeda® |, M. Estévez ®® | M. Llamas @, M. MartineZ®?, V. Castafio® y R. Rodriguez®?
®Facultad de Ciencias Quimicas, Universidad de Colima,
Km 9 Carr. Colima-Coquimatlan, C. P. 28400, Colima, México
@Ingtituto de Fisica UNAM,
Apdo. Postal 1-1010, Querétaro. Qro. 76010, México.
®posgrado en Ingenieria, UAQ,
Cerro delas Campanas, Querétaro, Qro. 76010

“Divisién de equipamiento, IMT,

San Fandila, Qro., México

In this paper, the results of designing, synthesizing and characterizing a ceramic-polymer hybrid, abrasion-resistant coating are presented. The polymer used is
poly-methyl-meta-acrilate (PMMA), while the chosen ceramic particles are silicon (SO.). The new hybrid coating has an abrasion resistance 400% higher
than acommercial one of the some type. The new coating has the some shine than the commercial one and is highly resistant to ultra-violet radiation.

Estudio de Recubrimientos Duros de TiN Fabricados por PVD- Arco Eléctrico, por Medio de AFM, XRD y XPS

0. Ceh®, F. J. Espinoza Beltran?, 1.Oliva®, J.Gonzalez-Hernandez*, P.Bartolo®, J.E.Corona®, Hernandez-Landaverde M. A% y W. Cauich”
@Centro de Investigacion y de Estudios Avanzados Unidad Querétaro,
Libramiento Norponiente 2000, C.P. 76230, Querétaro, Querétaro, México.
PCentro de Investigacién y de Estudios Avanzados Unidad Mérida,
AP 73 Cordemex C.P. 97310, Mérida, Yucatan, México.

Recubrimientos de TiN se depositaron sobre sustratos de silicio en 2 orientaciones, (111) y (100), y carburo de tungsteno. Se depositaron usando un equipo
PVD de evaporacion por arco eléctrico. Los recubrimientos se fabricaron variando alguno de los parametros principales de deposicion como lo son: la
diferencia de potencial aplicado a sustrato, el tiempo de depdsito y € tipo del sustrato. Se mantuvieron constante algunos de los pardmetros de fabricacion
como lo son: e potencia aplicado al céatodo, la presion parcial de los gases, la distancia del sustrato a catodo, etc. Se realizaron caracterizaciones por medio las
técnicas: difraccion por rayos x, microscopia de fuerza atbmica y espectroscopia de fotoelectrones de rayos X. Se andiz6 la evolucidn del tamafio de grano, €
esfuerzo intrinseco biaxial promedio y la estequiometria del recubrimiento, a variarse los parémetros de fabricacion.
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Disefio, Construccion y Caracterizaciéon de un Sistema Antirreflector paraun Laser de CO..

J. Pedraza,” jpedraza@inaoep.mx, F. Gracia,” temich@susu.inaoep.mx, P. Tecuatl”™ ptecuatl @inaoep.mx y C. Robledo’.
" FCFM. BUAP,
" Ingtituto Nacional de Astrofisica Optica y Electrénica
A. P. #1y 216 Puebla, C.P. 72000, Mex.

Se propone la realizacion de una capa antirreflectora, sobre un substrato de ZnSe, que actuara como ventana de laser de CO,; esta fuente tiene una linea de
emision en € |. R., donde la longitud de onda es de | =10,6nmm. Para tal propdsito se encontré que el material adecuado es e CeF;, teniéndose una capa de
espesor Optico ne=6l ,, donde | ,=45nm para que se tuviera el acoplamiento deseado. A la vez, para poder caracterizar dicha capa, se crecid, sobre uno de los

espgjos de un interferometro de Michelson y asi poder medir su espesor. Se presenta el proceso de crecimiento y los resultados experimentales de su
caracterizacion.

Cathodoluminescent Characteristics of Al,O3; Thin Films and Powders Doped with Tb and Eu

A. E. Esparza Garcia’’, M. Garcia*?, M. A. Aguilar Frutis', C. Falcony®
'CICATA-IPN,
Legaria 694, Col. Irrigacion 11500, México D.F.
?Instituto de Investigacion en Materiales-UNAM,
Coyoacan 04510, Apdo. Postal 70-360.
®Centro de Investigacién y Estudios Avanzados-1PN, Departamento de Fisica,
Apdo. Post. 14-740, 07000 México D.F.

Cathodoluminescent characteristics of Th and Eu doped aluminum oxide thin films deposited by spray pyrolysis technique have been studied as a function of
the deposition parameters such as substrate temperature and dopant concentration. The spraying solution is prepared by mixing dimethylformamide with an
auminum organometallic compound. Th and Eu doping is achieved by adding to the solution the organometallic compound in different concentrations. Al,O3
powders doped with Th and Eu were prepared with terbium fluoride, europium chloride and aluminum nitrate as precursors at annealing temperatures of 500,
700 and 900°C. We studied the powders cathodoluminescent properties dependence on doping concentration and annealing temperature. We observe that the
luminescent emission from Tb and Eu-doped thin films and powders have the spectral characteristics typica from radiative transitions among the electronic
energy levels associated with the 3+ ionized states of these atoms. X-ray diffraction (XRD) patterns showed that Al,Os:Th, Al,Os:Eu films and Al,Os:Eu
powders are amorphous. Moreover, it is found that the broad amorphous component of the Al,O5:Th XRD pattern is reduced as the annealing temperature is
increased, crystalline pesks associated with the corundum phase from Al,O; are observed. In addition, the surface morphology of the powders and films is
studied by scanning electron microscopy and atomic force microscopy, respectively.
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Mechanical Characterization of LayersBased on Transition Metals Nitrides (Ti, Al)
Deposited by Reactive Sputtering

M.A.Auger, O.Sanchez and J.M.Albella.
Ingtituto de Ciencia de Materiales de Madrid (CSIC). Campus de Cantoblanco
28049. Madrid . Spain

One major application of nitrides is for cutting-tool coatings. In this case, hardness is important as well as adhesion, solubility in work piece and oxidation
resistance

TiN, AIN an TiN/AIN bilayers have been grown on silicon and M5117 stainless steel substrates by reactive DC magnetron sputtering from titanium and
auminum targets in an Ar+N, atmosphere using a cathode power of 100W. Mechanica properties such as microhardness and Y oung's Modulus of the coatings
were investigated using a Berkovich nano-indenter. Silicon substrates coated with a 3nm TiN layer showed hardness values twice higher than uncoated silicon.
On a M5117 dtainless steel substrate coated in the same way, the hardness measurements were three times higher. A similar study has been performed on AIN
and TiN/AIN coatings and in this work we make a discussion about the possibilities of using this group of nitride compounds for hard coating applications.

Influence of Surface Thermal Conductivity on Transient Temperature Distribution

Yu. G. Gurevich, G. N. Logvinov and J. L. Salazar
Departamento de Fisica, CINVESTAV-IPN,
Apartado Postal 14-740, 07000 México D.F.

We suggest an analytic calculation of transient temperature in a lab caused by a bulk absorption of a rectangular laser pulse. The pulse has the intensity | 0

and duration t . The irradiation is incident on the surface X=0 wich is characterized by some surface thermal conductivity h , the opposite surface X=I is kept
by the ambient temperature T, the lateral sides are adiabatically insulated. The results show that the temperature distribution depends on three dimensionless
parameters. the pulse duration g = t/to, where to = I,/a is the caracteristic time of thermal diffusion, a is the thermal diffusivity; the degree of the light
absorption d = bl, where b is the light absorption coefficient and the coefficient of the surface heat relaxation x = k/hl, where k is the bulk thermal conductivity.
We have examined situations from the adiabatic insulation of the front surface X = O(x ® ¥) to the isothermic contact (x ® 0) for different parameters gand d.
The temperature is maximum at the surface X = 0 if both the adiabatic condition and the surface absorption (d >> 1) are realized. This maximum is shifted
inside the sample with the decrease of x and d. The temperature amplitude is absent at the front surface in the case of the isothermic contact x ® 0). Some
temperature anomalies connected with local space heating in the relaxation process (t 3 t, t is time) and the possibility of therma diffusivity determination is
discussed.
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Quasi-one-Dimensional Excitons Confined By Electrostatic and Magnetic Fields

A.D. Hernandez de la Luz"?, Gregorio H. Cocoletzi?
ICentro de Investigaciones en Dispositivos Semiconductores, ICUAP.
Apdo. Postal 1651 Puebla, Pue., 72000 México
?Ingtituto de Fisica, Universidad Auténoma de Puebla,

Apdo. Postal J-48, Puebla, Pue, 72570 México

We calculate variationally the ground state binding energy and oscillator strength of excitons in a GaAs-AlGaAs quantum well considering quantum
confinement induced by latera electrostatic effects and the presence of a magnetic field applied along the growth direction. We use the effective mass theory
for the hamiltonian of electrons and holes, the envelope function method and a variationa function to solve the Schroedinger equation. The effects of latera
electrostatic confinement are considered by the generation of coupled quantum wells with a parabolic shape whose width and height is modulated externally.
We study the behavior of the exciton ground state and oscillator strength as functions of the magnetic field and the induced electrostatic quantum well widths.
The exciton binding energy shows a strong dependence with the electrostatic confinement decreasing monotonically as the well width increases for a fixed
vaue of the magnetic field, besides it aso increases when the magnetic field intensity is stronger. By fixing high values of lateral electrogtetic fields the
exciton ground state energy shows a strong dependence with the magnetic field and the barrier width between coupled quantum wells. The oscillator strength
intensity is so sentitive to variations of the magnetic field, lateral electrogtic field and the barrier width.

Recombinacion en los Semiconductores: Aparicion de Portadores Fuera de Equilibrio debido a Inyeccién o
Redistribucion en la Muestra

G. Espejo,! Yu. G. Gurevich ,* O. Yu. Titov,? I. N. Volovichev®
Depto. de Fisica, CINVESTAV-IPN,

Apdo. Postal 14-740, 07000 México D.F.
2CICATA-IPN, José Siurob 10, Col. Alameda 76040,
Santiago de Querétaro, Querétaro. México.
®Institute for Radiophysics and Electronics,
Kharkov 310085, Ukraine.

Se muestra que € método tradiciona de la recombinacion en e caso estético en ausencia de generacion externa de portadores es contradictoria internamente.
En algunos casos este método lleva a resultados obviamente incorrectos. Se muestran estos casos y se propone un nuevo método para la recombinacion.

On the Kinetics of Si Cluster Incorporation in MBE Growing Silicon Thin Films

A. Zehe', A. RamireZ
Benemérita Universidad Auténoma de Puebla.
'Facultad de Cs. Fisico-Mateméaticas,
Apdo. Post. # 1505, 72000 Puebla, Pue., México. e-mail: azehe@prodigy.net.mx
?Ingtituto de Ciencias, 17 Oriente # 1603, Puebla, Pue., México
Tel. 229-55-00 ext. 7851; Fax. 244-34-66. e-mail: eduardors@prodigy.net.mx

The participation of small clusters in the growth of perfect crystalline thin films, as e.g. by molecular beam epitaxy, is now a generally accepted phenomenon in
spite of the atomic nature of incorporation into a one-layer-at-a-time two-dimensional growth process. There is no reason, that in genera a cluster, formed with
more tan three atoms, adopts a two-dimensiona appearance (although planar structures of eg. carbon clusters are known). Such a crude picture aready
suggests that clusters do not incorporate in a crysta surface without changes of their inner bonding. Nevertheless is the question, whether a clusters adopts
itself to the plane growing surface, maintaining more or less the original neighborhood of atoms, or it decays completely into single atoms, which now acquire
mobility and independence from each other, is still unanswered.

We propose a procedure and an experimental technique, which should help to resolve this deficiency. Indeed is the knowledge of these processes important for
the controlled deposition at high growth rate of perfect crystalline thin films. It might also shed light on the topic of the existence and efficiency of a near-
surface transition layer in front of a growing film, where the mobility of incorporating species should be high. The most promising way of ‘marking’ the atoms
in a cluster, might be the use of isotopes, which do not interfere with the physics and chemistry of crystal formation. Nuclear magnetic resonance (NMR) is a
classic tool for the detection of nuclear paramagnetism, which is related to a nuclear spin present in a number of atoms. We discuss the application of 2Si- and
2gj-isotopes in clusters, where a difference of NMR-signals occurs for °Si-atoms surrounded by either (unmagnetic) 2°Si-atoms, or *Si-atoms surrounded by
the same species on top of the growing film.
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Thermoluminescence and Structural Characterization of New Phosphor Ceramics

R. Bernal’, C. Cruz-VazqueZ, K. R. Alday-Samaniego?, L. A. Avila-Villa?, F. Brown? and M. Barboza-Flores*
ICentro de Investigacion en Fisica dela Universidad de Sonora,
Apdo. Postal 5-088, Hermosillo, Son., México.
Departamento de Investigacién en Polimeros y Materiales de la Universidad de Sonora,
Apdo. Postal 130, Hermosillo, Son., México.

Thermoluminescence properties of new europium doped KClxBry.x:Eu** type phosphors were investigated as a funtion of the relative composition X. We
show that these phosphors exhibit better thermoluminesce properties than those of the alkali halides crystals of the same composition, for the case of X and UV
rediation. The characterized samples were made from a mixture of KCI, KBr and Eu,O3 high purity powders. The mixed powder were first pressed at 6 ton for
10 minutes, and then sintered five hours at 700 °C. In both cases, for X and UV radiation exposure of the samples, the thermoluminescence response depends
strongly on the composition X, and a notorious enhancement of the thermoluminescence intensity is obtained around X=0.3. The samples exhibit promising
properties as detectors and dosimetersfor X radiation and for UV radiation.

High Resolution Studies of Mineral Cementum

Alvarez Zauco E.*, Alvarez-PérezM.?, Arzate H.?, Ortiz Lopez J.3, and Alvarez Fregoso O.
Y nstituto de Investigacién en Materiales, UNAM,
Apdo. Postal 70-360, Coyoacan 04510, México D.F., México, Fax: (5)5616-1371, e-mail: oaf@servidor.unam.mx,
?aboratorio de Biologia Celular y Molecular, Facultad de Odontologia, UNAM,
®Escuela Superior de Fisicay Mateméticas, |PN.

Cementum is a unique avascular mineralized connective tissue that surrounds the root dentine and provides the interface through which the root surface is
anchored to the collagen Sharpey's fibers of the periodontal ligament. Cementum inorganic matrix consists of 50% of hidroxiapatita crystal and the organic
matrix consist of collagen types | and |11, and proteins. The studies by use the optical microscopy showed two kind of root cementum: the acellular cementum
and the cellular cementum. Recently by use of electron microscopy these two clasification were modified by inclued more characteristic with the presence or
absense of cells and the reorganization of collagen fibers. The anditic and structural investigations of root cementum was been done in animal models with a
high cientific relevance, but this results were impossible to extend to human models. The objetive of this investigation consist in determine the ultraestructure
and physicochemicals propierties of the mineralized connective tissue of human tooth using hig resolution techniques as TEM, SEM and AFM.

The CalP ratio of the mineral-like tissue revealed values of 1.61 and 1.62 respectively. Electron diffraction patterns showed inner double rings that represent o
spacing which were consistent with those of hydroxyapatite and examination of the crystallinity with HRTEM showed homogeneous and preferential spatial
arrangement of hydroxyapatite crystallites in the different types of cementum. Atomic force microscopy (AFM) images revealed small granular particles and
grain agglomeration of crystalline plagues with a lamellar-like pattern of the mineral-like tissue. These findings indicated that cementum lineage present the
same characteristic with them of the animal models.

CMI1.8
Optical Setup to Characterize Optical Active Liquid Solutions

F. Hernandez-Marquez"?, D. Lopez-Echevarria® E. Ramirez-Contreras’ J. Huerta-Ruelas*®
ICentro de Investigacién en Ciencia Aplicada y Tecnologia Avanzada del IPN,
José Surob 10, Col. Alameda, C.P. 76040, Querétaro, Qro, México.
2Centro Nacional de Metrologia, km 4.5 Carretera a los Cués, Municipio El Marqués
C.P. 76900, Querétaro, México, Apdo. Postal 1-100 Centro, C.P. 76000.

Development of in-situ systems to measure parameters in rea time, are necessary to control industrial processes. Some transparent organic compounds in
solution have optical activity, rotation of polarization plane caused by different absorption between left and right circularly polarized light, which permits
identify quantity and dynamic behavior of those compounds. We have built a experimental system based in a low cost commercial semiconductor laser and a
photoelastic modulator. Sugar solutions with different concentration were measured to calibrate instrument. Sensitivity of 0.01 degrees in the angle of rotation
of linear polarized light has been achieved. Important applications to monitor food processing like elaboration of acoholic drinks which contain a fermentation
process are discussed. Potential application of the technique, in transparent anisotropic thin filmsis also argued.

") Graduate student at CICATA
3 Corresponding author, jhuerta@ci catagro.ipn.mx
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CMI1.9
Structural Characterization of CdZn,Te;, Thin Films

M. Zapata-Torres’, R. Castro-Rodriguez?, O. Calzadilla Amaya™® , A. Zapata Navarro®, M. Meléndez-Lira*y J. L. Pefia*
! CICATA -INP. Altamira,
Km. 14.5 carretera Tampico-puerto Altamira, Altamira, Tamaulipas, C.P. 89600
2 Departamento de Fisica Aplicada, CINVESTAV-IPN, Unidad Mérida
A.P. 73 Cordemex, Mérida Yuc., 97310, México.
® Facultad de Fisica-IMRE, Universidad de la Habana.
10400 Ciudad Habana, Cuba.
“ Departamento de Fisica,CINVESTAV-IPN
AP 14-740, 07000 México, DF.

CdZnyTer.x thin films were grown on corning glass substrate by the close space vapor transport combined with free evaporation technique (CSVT-FE) using
coevaporation of CdTe and ZnTe. Zinc incorporation was controlled by the temperature of ZnTe source. The composition of the films were investigated by
Auger electron spectroscopy and X-ray diffraction was used to evaluate the structural transition of CdTe to ZnTe. Optical properties were determined using
transmission spectroscopy. The gap energy of the samples show a variation associated with the change in the ZnTe source temperature.

Thiswork was support by CGPI-IPN, under project 200961

Determinacion de la Concentracion de Solidos Suspendidos por Dispersion de Luz

C. Carrera’, G. Ramos’ y A. Herrera-Gémez
! CINVESTAV-Querétaro. Libramiento Norponiente 2000, Querétaro, 76230 México
2 CICATA-IPN. José Siurob 10, Col. Alameda. Querétaro, 76040 México

La cuantificacion de la dispersion de luz debido a particulas tiene importantes aplicaciones en fisicoquimica, meteorologia y astronomia. En € presente trabajo
se realizaron medidas de dispersion de luz debido a esferas de SIO,, de tamafio arbitrario, suspendidas en agua y diferentes concentraciones, aplicando la teoria
de Mie. La medidas se llevaron a cabo en una celda de vidrio con agitacion magnética, con luz laser de Helio-Nedn (I = 632.8 nm) y un detector que puede
girar angularmente. Se determinaron: la relacion entre la concentracion de slidos suspendidos y la intensidad de dispersion, y la influencia del tamafio de la
particula sobre los resultados. Se desarrollé un programa de computo que calcula los coeficientes de dispersion, las eficiencias de dispersion, extincion y
absorcion, en funcion de parametros oOpticos ( , n, k), basandose en la teoria de Mie. Los resultados obtenidos permiten desarrollar un sistema pueda determinar
bajas concentraciones de solidos suspendidosy determinar un perfil de tamafio de particula s multdneamente.

Estudio de Granulos Agregados de AImidon a Través del Andlisis de Dispersion de Luz

M . Canénico-Franco’, G. Ramos?, A. Herrera-Gémez®
YUniversidad Auténoma de Querétaro,
Cerro delas Campanas s/n, C.P. 76010, Querétaro, México.
2CICATA-IPN , Centro de Investigacion en Ciencia Aplicada y Tecnologia Avanzada del Instituto Politécnico Nacional,
José Surob # 10, Col. Alameda. Querétaro, Qro. C.P. 76040.
SCINVESTAV-Querétaro,
Libramiento Norponiente 2000, Real de Juriquilla, C.P. 76230, Querétaro, México.

El almidén es un congtituyente muy importante en una amplia variedad de alimentos. Muchas de las propiedades que determinan su calidad estan relacionadas
con e tamafio de particula del amiddn y su transformacion debidos a procesos de cocimiento. En e presente trabajo se presenta e desarrollo de una
metodologia para @ estudio del tamafio de particula del amidén empleando dispersion de luz, asi como los resultados de esta metodologia aplicada al
seguimiento del cocimiento de almidén de maiz. La metodologia desarrollada para la preparacion de muestras combinada con el uso de la técnica de dispersion
de luz permite una gran reproducibilidad, que no habria sido posible de emplearse tamices o andlisis de imagenes, lo permitié € estudio de procesos de
agregacion. Se emplearon cuatro liquidos dispersantes de diferente polaridad. Se observé que a mayor polaridad, mayor la eficiencia del liquido para la
desintegracion de agregados, y que las distribuciones, medidas para una misma muestra, dependen del liquido empleado. Agua demostré ser un liquido poco
apropiado como dispersante para € caso de agregados de almiddn, por su gran capacidad de desagregacion y por ir incrementando € tamafio del granulo
sencillo. Los estudios de desagregacion, mostraron la existencia de clases de agregados de diferentes tamafios.
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Electrical and Optical Characterization of Ge,Sh,Tes Thin Films

E. Morales- S4nchez, E. Prokhorov, A Mendoza- Galvan, M.A Hernandez- Landaverde, J. Gonzalez Hernandez
CINVESTAV, Unidad Querétaro.
Ap. Postal 1-798 76001. Querétaro, Qro., México.

The transition from amorphous-to-crystalline phases has been investigated in Ge;:Sb,Tes thin film. This materia has been used for erasable optical memory
devices. The phase transition was monitored in isothermal process at several temperatures using electrical impedance and optical (reflection and transmission)
in situ measurements as a function of time. For this purpose the specialy designed cell was developed. The Johnson-Mehl Avrani (JMA) theory was used to
obtain the energy of activation Ea and the Avrami exponent n in each in situ measurements. It was shown that the optical measurements obey a linear
relationship during the phase transformation as is commonly used in literature. However for the electrical resistance (the electrical resistance was obtained from
low frequency impedance measurements) the volume fraction of crystallized materid was obtained with the non-linear Maxwell -Wagner model for two
phases. Received results have shown that impedance measurements are a new method (which never have been applied before to investigate the crystallization
process in this material) which alow to receive the information about the new details of crystallization process in amorphous semiconductors.

Quick Method for Determination of Starch Gelatinization Temperature

Gaytan- Martinez M, Morales- Sanchez E, Figueroa Cardenas J.D.
CINVESTAV Unidad Querétaro. México

In this work we present a new method which alow determine starch gelatinization temperature from a dielectric dissipation thermal process. The method take
advantages of the dielectric dissipation of electrica energy in the system, consisting of a mixture of starch and water enclosed in a specially designed sealed
cell . AC eectrical power at fixed voltage and frequency is applied to the material to be studied. The current is monitored as the temperature is raised up (by
Joule effect) to temperatures of 120 °C. The plots of electrical current against temperature yields the onset and ending temperature for transformation changes
in starch ie gelatinization process. The method demonstrates to be a useful technique for determine the basic parameters during starch gelatinization and it is
much simpler than those known in the field. This method has been used for corn quality characterization in breeding programs.

Electrical Properties on Boron Doped Amor phous Silicon Films (a-Si-B:H)

Aurelio Heredia J., Alfonso Torres J., Javier dela Hidalga W., Alberto Jaramillo N., Antonio Munguia C. Carlos Zafiga l.
Instituto Nacional de Astrofisica Optica y Electrénica
P.O Box 51 and 216, C.P. 72 000 Puebla, Pue. Mexico
Tel./Fax (2) 2 47 29 40
e-mail: aheredia@susu.inaoep.mx

The electrical properties including dark, photoconductivities and conduction activation energy are measurements, have been made as a fuction of temeperature
on a series of B doped amorphous silicon samples prepared by LPECVD decomposition of silane — diborane gas mixture at substrate temperature of 270°C.
The incorporation of boron leads to an increase in the density of locdized states lying 0.43 €V above the valence edge. The samples for the electrical
conductivity measurements had coplanar electrodes with a separation of 2 mm. The contacts encountered they Ohmic of low resistance in the voltage range
VE15v use. Film thickness was 0.2-0.5 nm.

The effect of aloying on the dc conductivity of a&Si-B:H films in the temperature range of 150-500 K for samples with various X, it is observed that there is a
wide range of temperature among which the conduction is an activated transport process. This could be interpreted by the continuodly activation of the carriers
in the band tail state to mobility edge.
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Electron Localization in Narrow Rough-Bounded Wires: Evidence of Different Surface Scattering M echanisms

N. M. Makarov* and Yu. V. Tarasov?
Y nstituto de Ciencias, Universidad Auténoma de Puebla,
Priv. 17 Norte No 3417, Puebla, Pue., 72050, México.
?Institute for Radiophysics and Electronics, National Academy of Science of Ukraine,
12 Acad. Proskura Str., 61085 Kharkov, Ukraine

The transmittance of ultra-quantum (single-mode) rough-bounded wires is calculated at in frames of Hamiltonian approach. The method for calculating
dynamic characteristics of such conductors is developed which is based on two-scale representation of the electron propagator at weak scattering. The
conductance as a function of the wire length L is shown to exhibit two regimes of electron transport. Specificaly, they are the ballistic regime at L << Ljoc (Lioc
is the electron localization length), where the dimensionless conductance g » 1, and the localized regime at L > L,,c where the conductance falls exponentially
with growing L. The applied method has given the opportunity to discriminate two fundamentally different competing mechanisms of electron-edge scattering,
viz. by-height (BH) and by-sdope (BS) scattering. Although BH scattering leads to conventional dependence of Lo On r.m.s. height s of the boundary defects,
Lic @ s? while BS scattering gives Li,c a s*, the latter mechanism is proven more likely to dominate even for the case of small in height and mildly sloping
roughness. Through BS mechanism, the generically localized quantum states of electrons (so called evanescent modes) manifest themselves significantly, in
contrast to the case of electron scattering related to bulk stetic inhomogeneities, e.g., impurities.

Electronic Properties of ZnSe/Zn, ,Cd,Se/ZnSe Quantum Wells

J. Madrigal Melchor and D. A. Contreras Solorio
Escuela de Fisica dela UAZ,
Apartado Postal C-580, 98060 Zacatecas, Zac.
Correo electronico: madrigal @vol can.reduaz.mx

We calculate the energy levels for ZnSe/Zn,..CdSe/ZnSe quantum wells for different values of concentration x of Cd and well width (L,,). We use tight-binding
approximations with base SP3S* for first neighbors interactions. In the calculation the approach of SGFM is used (Surface Green Function Matching). For the
dloy the approach of the virtua crystal isused. We take account the strain in the interfaces.

The work is supported by CONACyT viathe projects 135094 -E (J. M. M.) y 27736E (D.A.C.S.).

Nanostructured Molybdenum Bronzes

J.P. Vasquez Lopez, O. Alvarez-Fregoso, M.A. Alvarez-Pérez, J.A. Juarez Islas, M. Garcia-Hipdlito, E. Martinez, C. D. Hernandez Pérez.
Instituto de Investigaciones en Materiales-UNAM,
Apdo. Postal 70-360, Coyoacan 04510 México D.F., México, Fax: (5) 5616-1371,
e-mail: oaf @servidor .unam.mx

There has been a growing interest in the synthesis of materials with nanoscale microstructures because of potentia structural, magnetic and electronic
applications. The common synthesis techniques are: chemica vapour deposition, chemical precipitation, sol-gel processing, gas-phase condensation, physical
evaporation and sputtering. Sputtering seems to yield certain advantages with respect to the others techniques, such as, for instance, the possibility to prepare
refractory materials and quaternary alloys.

Copper and its aloys have good electrical and thermal conductivity, good resistance to corrosion, specia colours and ease of fabrication. Therefore, they are
used more often than any other metal. The properties of copper and its alloys greatly depend on the amount of the aloying elements and even on small
additions of impurities, hence the method of producing the copper alloys is very important and decisive for the fina application. In this paper, we report on the
synthesis of Cu/Mo dloy thin films by the magnetron sputtering technique at low gas pressure.

The sputtered material was investigated by means of X-ray diffraction, scanning electron microscopy, electron dispersion spectroscopy, atomic force
microscopy and Vickers hardness tester. The results indicate that Cuw/Mo aloys are semi-hard nanostructures with colours that change from black to yellow-
golden when the Mo content increases. Hard nanostructured composite alloys were obtained at 500 °C only at high Mo content. The yellow-golden alloys can
be considered as molybdenum bronzes and can be used for integrated circuits (IC), electrical contacts, metallic resistors and high voltage sockets.
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Growth Process of GaAs(N) Nanowhisker Thin Films

S A. Canales-Pozos', D. Rios-Jara’, O. Alvarez-Fregoso®, M. A. Alvarez-PéreZ, M. Garcia-H?, E. Martinez’,
J. Judrez-Islas’, O. Zelaya-Angel® and J.G. Mendoza-Alvarez’.
! Centro de Investigaci6n en Materiales Avanzados (CIMAV).
2 Ingtituto de Investigaciones en Materiales, UNAM, México D.F.
% Centro de Investigacion y de Estudios Avanzados del IPN.

GaNAs, thin films made of whiskers were prepared by radio frequency magnetron sputtering technique; the films were grown on glass substrates in 100%
nitrogen ambient at several substrate temperatures. Atomic force microscopy images revealed the whisker-shape of the grains whit nanometric dimensions.
Images of films grew at constant temperature and different deposit times showed that the process of growth is similar to vapor-liquid-solid mechanism, where
first condense drops of Ga on substrate surface and then solidify the compound inside the drops. The nitrogen concentration was determined to be in the
interval 0.0055 — 0.0085. X-ray diffraction measurements allowed us to confirm the average grain size, which fluctuatesin the range 4.0 — 4.5 nm.

Caracterizacion Optica de Nanocompdsitos de Ge/ZnO

Gildardo Casarrubias-Segura®, U. Pal”, Oscar Zarate-Corona®
39 Centro de Investigaciones en Dispositivos Semiconductores, Benemérita Universidad Auténoma de Puebla,
14 Sur y Av. San Claudio, C. U. Puebla, Pue. 72570, México.
Y |ngtituto de Fisica, Universidad Auténoma de Puebla,
Apdo. Postal J-48, Puebla, Pue., 72570 México.
e-mail: upal @sirio.ifuap.buap.mx

Se obtienen nanoparticulas de Ge incorporado en una matriz de ZnO por la técnica de “Sputtering r.f.” en ambiente de argén sobre substratos de cuarzo. Las
nanoparticulas se obtuvieron cambiando aternativamente blancos de Ge y ZnO vy tratadas térmicamente a diferentes temperaturas. Las imagenes de TEM
revelan la formacion de nanoparticulas de Ge en la matriz de ZnO. La variacion de tamafio de las nanoparticulas debida a la temperatura es observado en €
espectro UV-Visy TEM.

Optical Absorption of Colloidal Dispersion of Bimetallic Nanoparticles Au/Pd

J. F. Sanchez-Ramirez? and U. Pal”
3 Facultad de Ciencias Quimicas-1CUAP, Universidad Auténoma de Puebla,
Pue., 72570 México.
" |nstituto de Fisica, Universidad Auténoma de Puebla,
Apdo. Postal J-48, Puebla, Pue., 72570 México.
e-mail: upal @sirio.ifuap.buap.mx

Colloidd dispersions of polymer-protected bimetallic nanoparticles were prepared by an simultaneous reduction method of their salts in presence of poly(N-
vinyl-2-pyrrolidone). The results of absorption of bimetalic nanoparticles in the region UV-VIS to different Au/Pd molar ratio reveal that the colloida
dispersion prepared by simultaneous reduction are not a simple mixture of monometallic nanoparticles but the particles are composed of both metals Au and
Pd. The analysis carried out on the absorption spectra of the bimetallic nanoparticles as a funtion of the Au/Pd molar ratio show that there exists a strong
dependence between the size of particles and the value of the employed ratio of Au/Pd.

Mazatlan, Sinaloa, México
Octubre 1 al 5, 2001
74



Sociedad Mexicana de Ciencia de Superficies y Vacio A.C.
XXI1 Congreso Nacional

N2

i
L

Optical and Structural Characterization of CdS Self-Assambled Nanostructures
Produced by Pulsed Laser Deposition”

Carlos Manzano', Romén Castro®, Juan L. Pefia?, and M. Meléndez-Lira®
"Depto. de Fisica Aplicada, CINVESTAV-IPN Mérida, Yucatan, México97310
2CICATA-IPN, Legaria 694 Col. Irrigacion,. México, 11500
®Depto. de Fisica, CINVESTAV-IPN; Apdo. Postal 14-740, México, 07000

The production of low-dimensional structures such as quantum wires or quantum dots (QDs) is one of the most attractive areas in semiconductor technology
because of their potential application to high-efficiency opto-electronic devices such as very low-threshold semiconductor lasers. Until now, semiconductor
self-assembled QDs have been fabricated with techniques like metalorganic vapor phase epitaxy and molecular beam epitaxy. The formation mechanism of
self-assembled semiconductor nanostructures has been identified as the misfit strain involved in heteroepitaxial growth. We report results of the production, and
optical and structural characterization of CdS nanostructures deposited by pulsed laser deposition on Corning glass substrates, two possible mechanisms for the
production of these nanostructures are discussed: 1) stress at the heterojunction CdS/Corning glass due to differences in the thermal expansion coefficients and
2) the possibility that under the deposition conditions the ablated CdS from the target form droplets which then are directly deposited on the substrate.

The morphology of the deposited CdS layers was examinated by atomic force microscopy finding the presence of elliptic islands. The islands did not show any
evidence of degradation with time or handling. A clear blue shift of the absorption edge with values up to 100 meV from the corresponding to a bulk-like film
was observed in the room temperature transmission spectra. Room temperature modulated transmission measurements indicated a blue shift the only 7 meV.
The differences between the results from transmission and modulated transmission spectroscopies are discussed taking in account the islands size distribution.
These results are correlated with those obtained from10 K photoluminescence, x-ray diffraction and scanning electron microscopy measurements.

*: Work partially supported by CONACyT-México.

Caracterizacion de Sulfuro de Cadmio Depositado Sobre M embrana de Huevo*

J. M. Gracia-Jiménez,"* E. Rosendo-Andrés,? M. E. Hernandez-Torres,**
R. Slva-Gonzalez', M. Pattabi.?
- Ingtituto de Fisica, UAP,
Apdo. Postal J-48, Puebla Pue. C.P. 72570 México
2 Centro de Investigacién en Dispositivos Semiconductores, |C-BUAP,
14 Sur y San Claudio, C. U. Puebla, Pue. C. P. 72570 México.
% Materials Science Department, Mangal ore University,

Mangalagangotri 574 199 INDIA

Se crecieron sobre membrana de huevo tres peliculas de sulfuro de cadmio (CdS) utilizando € método de deposicion en bafio quimico. Las peliculas obtenidas
se caracterizaron por las técnicas de microscopia electronica de barrido y fotoluminiscencia a temperatura ambiente. Las microfotografias muestran crecimiento
de particulas de formas irregulares. La fotoluminiscencia presenta espectros de emision que se extienden a energias superiores a la energia de banda prohibida
del CdS monocristalino (2.42 eV). Mediante una deconvolucion de los espectros de cada muestra, se determina con claridad lineas cuyos picos se ubican en
2776 y 2450, 2.713 y 2478 y 2.704 y 2.508 €V respectivamente. Puesto que el tamafio nanométrico de las particulas incrementa la banda prohibida del
material [1], esto modificard el espectro de emision mostrando lineas en energias mayores a la del material en bulto. Estos resultados nos permiten decir que la
membrana de huevo como matriz parael crecimiento, permite obtener cristales de tamafios nanométricos.

[1] T. Vossmeyer, L. Katsikas, M. Giersig, |. G. Popovic and H. Weller, J. Chem. Phys. 98 (1994) 7665.

* Apoyado por CONACyT (No. 5269N)

+
gracia@sirio.ifuap.buap.mx
TBecaria CONACYT
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Characterization of CdS Clusters and Superclustersin A Type Zeolite

M. Flores Acosta*?, R. Ochoa Landin™®, H. Arizpe Chavez’.
F. Castillén Barraza® and R. Ramirez-Bon®
ICentro de Investigacién y de Estudios Avanzados del IPN. Unidad Querétaro.
Apdo. Postal 1-798, 76001, Queretaro, Qro., México
2Centro de Investigacién en Fisica, Universidad De Sonora.
Apdo. Postal 5-88, Hermosillo, Son., 83190 México
®Departamento de en Fisica, Universidad De Sonora.
Apdo. Postal 142, Hermosillo, Son., 83190 México
“Centro de Investigacién en Polimeros y Materiales. Universidad de Sonora.
Apdo. Postal 130, 83190 Hermosillo, Son., México.

The composite material consisting of CdS in a A type zeolite host was synthesized in akaline agueous solution at temperatures from 25 to 70 °C, by using
cadmium chloride and thiourea as reactive substances. We found that CdS loading in the zeolite is controlled by the reaction temperature. This method alow
the low temperature synthesis of CdS clusters and superclusters in the zeolite, stable at ambient conditions. The diffuse reflectance spectra and scanning
electron microscopy images of the samples were measured as a function of the reaction temperature. It was studied the evolution in the formation of CdS
clusters and superclusters and the transition to CdS aggregates in the zeolite matrix. The absorption spectra of the samples prepared at lower temperature show
the transitions due to CdS clusters and superclusters in the zeolite matrix at about 240 and 340 nm respectively. In the samples prepared at higher temperatures
CdS synthesizes in the zeolite matrix as polycrystalline material with crystallite size depending on reaction temperature. A blue shift in the absorption edge of
CdSis observed as consequence of particle size effects.

Synthesisof Self-Assembled InAs Quantum Dots Studied by Reflectance-Differ ence Spectr oscopy

N. Saucedo-Zeni, , L.Zamora-Peredo, C.l. Medel-Ruiz, A.Lastras-Martinezand V.H. Méndez-Garcia
Instituto de Investigacion en Comunicacion Optica, Universidad Auténoma de San Luis Potosi,
Av. Karakorum 1470, Lomas 42 Seccién, SL.P., México 78210

A great interest in low-dimensional semiconductor structures originates from their exciting electronic properties that have an important impact on the
performance of high speed eectronic and photonic devices, and moreover, on the development of novel device concepts such as the single electron transistor.
For instance, the quantum dots are nanometer-scale idands in which electrons and holes are confined in three-dimensional potential boxes. They are expected
to exhibit a zero-dimensional d-function density of states, and therefore to have superior characteristics for device performance in semiconductor lasers,
detectors and modulators.

In the present work we report the growth of self-assembled InAs QDs on GaAs substrates, and on GaAs with a small amount of Si atoms deposited on the
surface. The samples are characterized in situ by reflectance-difference (RD) spectroscopy, while atomic force microscopy (AFM) and photoluminescence (PL)
were used as post-growth evaluation techniques. We observe that after the deposition of the QDs, the amplitude of the RD spectra increases dramaticaly as
compared with the initial GaAs substrate RD spectra. These changes can be associated with variations in the anisotropy originated in the self-assemblage of the
idands. Besides, we study the growth parameters that would drive usto control the size homogeneity and increase the density of these QDs.

Study of the Surface Morphology and Refractive Index in Porous Silicon Nanometric Films

G. Aguila Rodriguez, R. Pefla Serra and G. Romero-Paredes R.
Depto de Ing. Eléctrica, Seccion de Electronica del Estado Solido (SEES)
Centro de Investigacién y de Estudios Avanzados del |.P.N.
Apartado Postal 14-740, 07000, México, D.F.

Tel. (01) 57-473-200, Ext.3777, gaguila@sees.cinvestav.mx

In the last years the porous silicon (PS) becomed of great technologica interest. In this work we study the relationship between surface roughness and
refractive index (n) of nanometric PS films.

We have studied freshly prepared PS films up to 150 nanometers in thickness. In characterizing we have used elipsometric, profilometric, gravimetric and
atomic force microscopy (AFM) measurement techniques. The PS film surface roughness as a function of the anodization time and HF concentration in
dectrolyte is discussed in sight of the AFM film images. The results for the thickness obtained by ellipsometric measurements suggest a non-linear behavior of
the etch rate for nanometric films as compared with thick films. In thin films a dependence of the refractive index with the thickness was not observed.
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Dischar ge Cleaning and Wall Conditioning in a Novillo Tokamak

R. Valencia'?, J. dela Rosa’, E. Camps', G. Contreras' and S. Muhl?
! Instituto Nacional de Investigaciones Nucleares, Laboratorio de Fisica de Plasmas,
Apdo. Postal No. 18-1027, 11801,México, D.F .
2| nstituto de | nvestigacion de Materiales UNAM
@Corresponding author. Tel.: +5 5329 7200 ext. 2238, Fax: +5 5329 7301; e-mail: rva@nuclear.inin.mx.

Our Novillo Tokamak is a small toroidal device magneticaly confined defined by the main design parameters: Ro = 0.23 m, av = 0.08 m, ap = 0.06 m, BT =
0.05-047 T, Ip = 1-12 kA, ne = 1-2 x 1013 cm-3, Te = 150 eV, Ti = 50 eV. For the discharge chamber cleaning we have often used baking up to 100 °C and
then conditioning using Taylor Discharge Cleaning (TDC). In this work we report that vacuum baking is effective for obtaining a low base pressure in a short
time when this process is employed in a system that has a final total pressure of less than 4x10-7 Torr. We have found that one parameter can be used to
optimize the TDC method; we call this the Performance Parameter (PP). This parameter is (Ipt), where Ip is the pesk to peak discharge current, t is the plasma
current duration. In graphs of PP versus the working pressure for different oscillator power, the maximum value of PP indicates the best cleaning conditions for
TDC. Theresults of the vacuum chamber wall conditioning using this criterion are reported.

Preparation and Char acterization of Platinum Palladium Catalyst Supported on Silica

N. Castillo’, L. Rendén® and R. Pérez’
!Centro de Investigacion y Estudios Avanzados del IPN, Depto. de Fisica Av. IPN No. 2508
?Instituto de Fisica dela UNAM, Depto. De Materia Condensada, Circuito de la investigacion cientifica §/n, Ciudad Universitaria.
3Centro de Ciencias Fisicas de la UNAM, Cuernavaca, Mor.

Catalysis is an extremely important phenomenon for our modern industrial economy, without it life today would be quite different from the redlity we see
around us. In heterogeneous catalysis al the action is at the outer layer of surface atoms of the catalyst. Hence, turning to surface science with its impressive
array of spectroscopies, microscopies and diffraction techniques may appear as the obvious thing to do.

However catalysts are complicated multicomponent materials, often consisting of small particles that take care of catalysis, supported on an oxide support.

In this work, Catalysts of promoted Platinum and Palladium were prepared by impregnation of Platinum and Palladium onto silicon oxide. Catalyst sample
were prepared from palladium clorure (0.2, 0.5 and 0.8 mmoles, Aldrich Chemical Co.) and acid hexacloroplatine (0.2, 0.5 and 0.8 mmoles, Aldrich Chemical
Co.) and supported on Silicon oxide.

Studies of several issues, susch as preparation, and characterization using X-Ray Diffraction(X-RD), temperature programmed reduction (TPR), Transmision
electron microscopy (TEM) and Energy Dispersive Spectroscopy (XEDS) was done, including the specific surface areas of the catalysts were measured using
the BET method, by nitrogen adsorption at 198K .

Thermal Response of a KNUDSEN-Type Effusion Sour ce to Sudden Heating-Power Changes

A. Zehe', A RamireZ, B. Milller®
'Facultad de Cs. Fisico-Mateméticas, Benemérita Universidad Autdénoma de Puebla,,
Apdo. Post. # 1505, 72000 Puebla, Pue., México. e-mail: azehe@prodigy.net.mx
?Ingtituto de Ciencias, 17 oriente # 1603, Puebla, Pue., México
Tel. 229-55-00 ext. 7851; Fax. 244-34-66. e-mail: eduardors@prodigy.net.mx
3Zentralinstitut . Elektronenphysik, Berlin.

Effusion cells are the basis of nearly al beam sources used in condensed phase molecular beam epitaxy (MBE), although laser-radiation and electron-beam
heated sources have also been successfully applied in the growth of certain materials. The temperature of KNUDSEN-type effusion sources is usualy adjusted
by radiation from a resistance-heated source. The heater is conventionaly a refractory metal wire (Tantal) wound noninductively either spirally around the
crucible or from end to end supported inside insulating tubing. A thermocouple is used to provide for temperature control, and must be placed in a position, e.g.
the base of the crucible, in order to provide for a redistic measurement of the cell temperature. The precise control of evaporation and growth rates requires a
temperature stability of not less then 0.1% at a base temperature of 1000 °C. This high standard makes a detailed knowledge of the thermal properties of the
effusion sources indispensable. The relation between heating power and source temperature characterizes the stationary behavior, where the use of radiation
shields alows to reduce considerably the electrical input. The temperature transition function for a step increase in heating power displays the most important
information about the dynamical behavior of the source. In the present paper an experimental study and model calculations of the response of KNUDSEN-type
effusion sources to a step-like change of the heating-power are carried out. It is found, that for small temperature differences the transition function follows
approximately an exponentia law after some constant delay time has passed. Heat radiation and heat conduction, including of the evaporating materia, form
the main contributions to the time constant involved.

[1] A. Zehe, A. Thomas: "Tecnologia Epitaxial de Silicio" (ISBN 3-8311-1438-2); ed. Intercon, www.libri.de, Alemania 2000.
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Calculations of a Correction Matrix of AES Depth Profiling for the Interface AlIGe/n-GaAs

M.P. Hernandez"", C.F. Alonso?, E.A. MenendeZ’, P. Bartolo-PereZ, W.Cauich?, J.L. Pefial,’*

'CICATA-IPN, Altamira. Tamaulipas. Mexico.

2Facultad de Fisica, Universidad de La Habana,

San Lazaroy L, Vedado, Plaza, 10400, La Habana, Cuba.
®Instituto de Materiales y Reactivos, Universidad de La Habana,
Zapata y G, Plaza, 10400, La Habana, Cuba.
“Departamento de Fisica Aplicada, CINVESTAV-IPN, Unidad Merida,
A.P. 73 Cordemex, 97310, Merida, Yuc., Mexico.

The quantitative Auger electron spectroscopy (AES) depth profiling requires the conversion of measured signa intensity into a true concentration value. The
evaluation of correction matrix was chosen for the quantification of AES depth profiling for the interface AlGe/n-GaAs. The correction factors to take into
account were the electron backscattering correction factor and the inelastic mean path. The electron inelastic mean free path was calculated from experimental
optical data and from the predictive formula TPP-2 [1] for electron energies ranging from 200-2000 €V. The electron backscattering correction factor was
estimated using Monte-Carlo simulations. The uncertainties in the correction matrix were estimated based on the uncertainty of the correction factors. We
conclude that the applied methods are robust and useful for predicting inelastic mean path and for estimating the backscattering correction factor for electron
energies up to 2000 eV. The resulting quantitative AES depth profiling of the interface AlGe/n-GaAs confirm that the proposed correction matrix method is
more accurate than the conventiona one based on the use of sensitivity factors. Finaly, atrue concentration value versus sputter timeis presented.

[1] S Tanuma, C.J. Powel and D.R. Penn. Surf. Interface Anal. 17, 911 (1991).

" Permanent address: Instituto de Materiales y Reactivos, Universidad de La Habana,
Zapata y G, Plaza, 10400, La Habana, Cuba.
e-mail: mayrap@ff.oc.uh.cu

Photoluminescence and In-Situ RHEED of Ultra-Thin CdSe Quantum Wells*

C. Vargas-Hernandez,*" O. de Melo,**, |. Hernandez-Cal der6n®
#Physics Department, Cinvestav, Apdo. Postal 14-740. 07000, México, D.F., México
®National University of Colombia. Faculty of Sciences.
Manizales-Colombia A.A 127.

We present results on the growth and characterization of ultra-thin quantum wells (UTQWS) obtained by molecular beam epitaxy (MBE) in pulsed mode, a
technique often called ALE (Atomic Layer epitaxy) or MEE (Migration enhanced epitaxy). The UTQWs were grown in a RIBER 32P MBE system onto semi-
insulating GaAs(001) substrates. UTQWSs with thickness ranging from 1/2 to 4 monolayers (ML) of CdSe were grown by ALE (IML=acs/2=3.038 A)
between ZnSe barriers at substrate temperatures of 260 and 290 °C. In each sample, five similar QWs separated by barriers of around 200 A thick were
deposited onto a 5000 A buffer layer of ZnSe. The Zn/Se and Cd/Se beam pressure ratio was kept ~1/3 and the growth rate for MBE ZnSe was ~0.7 mm/h. To
improve bidimensional growth 15 cycles of ALE ZnSe preceded the growth of every CdSe QW.

During the growth process the surface reconstruction was monitored in- situ by reflection high energy electron diffraction (RHEED) and the diffraction patterns
recorded using a video camera. The RHEED patterns were recorded in the azimuths [110], [100] and [1-10]. The exposure time of each cell (Cd, Se) was 15 s
and the dead time was 5 s. The RHEED pattern images were digitized and the analysis of the streak positions indicated a critical thickness around 1.5 ML. A
2D growth mode was observed in al the UTQWs.

The structures were characterized by temperature dependent photoluminescence spectroscopy (PL) in the range from 15 to 300 K. The samples exhibited
intense luminescence in the blue-green region of the spectrum. The energy of the emission presented a clear dependence on growth temperature and QW
thickness. Samples grown at 290 °C are blue shifted with respect to those grown at 260 °C. This effect can be explained in terms of i) Cd- Zn interdiffusion
between wells and barriers, or, ii) reduction of the sticking coefficient of Cd leading to a thinner QW at higher substrate temperatures. The behavior of peak
energy position and full width at haf maximum as a function of temperature indicates that more than one transition is present in the emission; these multiple
transitions cannot be explained in terms of thickness fluctuations of the ultra-thin QWs.

Work partially supported by CONACyT. CVH thanksthe partial support of COLCIENCIAS, Colombia

Permanent address: Faculty of Physics, University of Havana, Cuba.
carvar@fis.cinvestav.mx, ihernand@fis.cinvestav.mx, melo@fis.cinvestav.mx
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I nfluence of the Surface Waves on the Transmission Coefficient in Piezo-Composites

G. Monsivais* and R. Rodriguez-Ramos?
YIngtituto de Fisica, UNAM
Apdo. Postal 20-364, CP 01000, México, D.F.
2Facultad de Matematica y Computacion, Universidad de la Habana,
Vedado, 10400, Habana, Cuba.

We study some properties of piezo composites made of layers of different piezoelectric materials. In particular, we discuss the existence of surface wavesin the
interfaces between the layers. In particular, we discuss the existence of the surface waves in the interfaces between the layers. We analyze their influence on the
transmission coefficient, the displacement amplitude, and the potential. We study also the influence of the angle of incidence and frequency of the externa
waves. For the case of periodic samples we obtain a band structure and, when this periodicity is broken, by adding a linear term in the values of the
piezoelectric parameters, the band structure is destroyed and Stark-Ladder Resonances appear instead.

Native Gaas Antisite Defectsin L PE-Grown GaAs Layers and Neutralized by Sn Doping

AM.Lopez-Beltrant, J.G.Mendoza-Alvarez*®, C. A Algo-Armenta™, G.Torres-Delgado®, L.N. Algjo-Armenta’.
*FCFM, Univ. Auténoma de Sinaloa. Culiacén, Sin. México
Depto. de Fisica, Cinvestav-IPN. A.P. 14-740. México DF 07000. México
3CICATA-IPN. Legaria 694. México DF 11500. México
“Centro de Ciencias de Sinaloa. Culiacén, Sin. México
SCinvestav-1PN. Unidad Querétaro, Qro. México

We have gronn Sn-doped GaAs epitaxiad layers for a width range of Sn concentration of 10'°-10" cm®, and we have characterized their optical properties
usng the photolumines-cense(PL) and photoreflectance(PR) spectroscopies. The PR spectra show a broadening of the PR lineshape as the Sn concentration in the
layers increese, and an increese in the surface dectric fidd as a result of the high doping. The PL spectra meesured in this same st of samples show that as the Sh
doping in the layer increases, there is a sysematic decreese in the intensity of the antisterdated low energy PL band and that this band disappears for concentrations
of around 10" cm®. Besides, for concentrations of the order of 10" cm™® there appears a shoulder in the PR lineshape a low energies which evolves to a well defined
additiond trangtion for the highest-doped sample. We discuss these reaults from the PL and PR gpectra in terms of a neutrdization mechaniam between the antisite
defects and the donors introduced when Sh atoms enter in Ga stes, and the gppearance of the additiona oscillation in the PR spectrum probably due to a band filling
effect.
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Medicién de Par ametr os Opticos en Peliculas de a-Si;,C,:H

H. RojasP.", A Torres J., F.-J. Renero C.
Instituto Nacional de Astrofisica Opticay Electrénica,
Luis Enrique Erro #1 Apartado Postal 51 y 216, Tonantzintla Puebla, México.

Dispositivos basados en peliculas de a-Si;.xCx:H (carburo de silicio hidrogenado) tales como celdas solares, presentan un coeficiente de absorcion muy ato, a
su vez, los dispositivos emisores de luz requieren materiales con altos coeficientes de absorcion para su fabricacion, es por esto que estamos interesados en la
medicion de parametros 6pticos (coeficiente de absorcidn, ancho de banda, indice de refraccion) de esta pelicula y utilizar éstos como un método de seleccion
de la pelicula para la fabricacion de dispositivos emisores de luz. La medicion de los parémetros se realiza mediante un programa de computo basado en €
método de Swanapoel. Presentaremos un andlisis de resultados obtenidos de peliculas de carburo de silicio depositadas bajo diferentes condiciones.

* Becario CONACyT
e-mail: hrojasp@susu.inaoep.mx

Design and Construction of a Compact Monoblock for Gas Phase Mirage Effect Spectr oscopy

J.L. Jiménez-Pérez', A.Cruz-Orea? J. G. Mendoza' AlvareZ, F.S.Sinencio? and SA. Tomas®
'CICATA-IPN,
Legaria 694, Col. Irrigacion, 11500 México D. F., México.
2 Dpto. de Fisica, CINVESTAV-IPN,
A. P. 14-740 , 07300 México D.F., México.

We have developed a monobloc cell based on mirage effect (Photothermal beam Deflection, PTD) spectroscopy for trace gas detection in a variety of practica
applications capable of real time mesurements at the ppb an sub-ppb level in controlled environments or in open air. Our pricipal objective of this design have
been in improve the sengitivity and flexibility of operation, while incluiding a new aternative for a gas detection systems. We discuss the implication of our
design and construction choices and discuss many practical apllications of it instrument.

The Fabrication Process Effects Over Clock Distribution Networks

M. Salim Maza, M. Linares Aranda
Instituto Nacional de Astrofisica, Opticay Electronica.
Apdo. Postal 51y 216, CP 7200, Puebla, Pue., Mex. Tel/Fax: +52 (22) 47-05-17
Email: mlinares@inaoep.mx, msalim@inaoep.susu.mx

The implementation of integrated circuits involves satisfying the constraints of a number of performance parameters (e.g. delay, area, power consumption, €tc.).
In addition, in actual submicron technologies issues like crosstalk and ground bounce have become critical; this is mainly due to the higher operating
frequencies and higher density of integration.

The optimization of Clock Distribution Networks (CDN) in Very Large Scae Integration (VLSI) is a widely studied problem under many constraints.
Previous works neglect some variables (cost, crosstalk, ground bounce, etc.), the problem is not covered at al or do not consider topology and process
variations as part of the CDN problem. The importance of the parameter variations from the fabrication process over most of the performance parameters is that
their increasing effects as the minimal dimension shrinks. Thus, it is important to investigate if these variations are critical factors for those performance
parameters.

In this work, the behavior of different CDN topologies under fabrication process variations (interconnection width, metal resistance, threshold voltage, oxide
thickness and its electric permitivity) and design variations (interconnection width, buffer design, capacitive loads and couplings, and clock rising-times) has

been analyzed at the four more used CDN. The topologies are compared between there and guidelines to optimize avariable for each topology are stated.
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Disefio y Construccion de un Espectro-Analizador en el Visible, para Caracterizar Peliculas M etalicas Delgadas

M. Hernéandez, R. Hernandez, A. Juarez
Laboratorio de Ciencias Aplicadas-FCFM; Universidad Auténoma de Puebla.
molvera@fcfm.buap.mx, ajuarez@fcfm.buap.mx

Las técnicas de andlisis de superficies metédlicas delgadas como conductividad, transmitancia y reflectancia, permiten caracterizar las propiedades de estos
materiales y comercialmente existen dispositivos que obtienen datos utilizando las técnicas mencionadas anteriormente. Sin embargo, consideramos que para
fines didacticos y en aplicaciones tecnoldgicas y posiblemente de investigacion, es necesario contar con equipo, que sin sacrificar la precision de las
mediciones, sea fécilmente accesible e incluso con posibilidades de ser construido en los laboratorios de instituciones de educacion superior del pais. Por
gemplo, este tipo de equipos servirian en la industria para controlar in situ propiedades de las peliculas metdlicas delgadas y para procesos de control de
calidad. Por lo anterior, en este trabajo reportamos e disefio y construccion de un dispositivo que a iluminar con radiacion monocromética peliculas metdlicas
delgadas, permite medir la transmitancia de esas peliculas, en funcién de la longitud de onda incidente. El dispositivo consiste en una fuente emisora de luz
con una fuente de luz blanca, un prismay, como receptor, un fotodetector en € visible. Utilizando este dispositivo realizamos la caracterizacion de peliculas
delgadas de oro, plata, cobre y auminio, midiendo la transmitancia en funcién de la longitud de onda. Mostramos gréficamente los resultados obtenidos para
peliculas de diferentes grosores. Como método comparativo para probar la precisién de nuestro dispositivo, realizamos la caracterizacion de la transmitancia
Optica de las mismas peliculas usando un lser de He-Ne (1 = 632.5 nm).

Plasma Spectra Analysis Using Bidimensional Acquisition With Fiber Optics

E. Pérez-Tijerina’, R. Machorro?, and J. Bohigas®,
*Posgrado en Fisica Espacial, Inst. Geofisica-UNAM,
2CCMC-UNAM, Apdo. Postal 2732, Ensenada, B.C.
3 A-UNAM, Apdo. Postal 877, Ensenada, B.C., México

Two plasma assisted deposition techniques are analyzed using an optica fiber array, a spectrograph and a ICCD. The plasma electron density (N) and
temperature (T) are estimated assuming stetistical equilibrium, relating them with the spectral line intensity ratio. We present details of the instrumentation, its
calibration, as well as examples on deposition of thin films with sputtering and laser ablation. A better understanding of the evaporation conditions will help to
improve and control the characteristics of the resulting film.

E

Implementacion de Circuitos Analdgicos Empleando Transistores MOS de una Compuerta Flotantey Mltiples
Compuertas de Control

Victor Manuel Rincon Lozano, Alfredo Reyes Barranca, Erendida Garcia y José Dominguez
Departamento de Ingenieria Eléctrica-SE.E.S.
Cinvestav-1.P.N. Unidad Ticoman C.P. 07300
Av. [.P.N. No.2508 Col. San Pedro Zacatenco. México D.F.
Tel.-57-47-37-72 Fax.-57-47-71-14 e-mail: vmrincon@sees.cinvestav.mx

La implementacion de los transistores MOS de compuerta flotante y multiples compuertas de control conocido como MICFGTS, ha sido sumamente favorable.
La configuracion de un circuito amplificador operacional empleando MICFGTSs en la etapa diferencial sirve como base para afirmar que la su implementacion
trae consigo multiples ventgjas en cuanto a desempefio y versatilidad se refiere s este se compara con un amplificador operaciona convencional; citando las
més relevantes de dichos dispositivos, resulta imprescindible mencionar que es posible tener “n” sefides de entrada por cada dispositivo esto evita definir
estructuras repetitivas para obtener una respuesta similar empleando MOS convencionales, en funcién de ello se ahorra area a definir e circuito; ademés es
posible definir varias combinaciones de los voltajes de entrada de dicho dispositivo que pongan en conduccion a mismo debido a ello su implementacion en
circuitos anal 6gicos trae consigo un desempefio y versatilidad mayor.

Por otro lado resulta importante mencionar que fue necesario el desarrollo de un modelo a través del cua fuese posible realizar las simulaciones eléctricas
correspondientes en las que se evalla e desempefio del dispositivo y de los circuitos analdgicos que se evaluaron empleando € nuevo dispositivo como parte
de su configuracion. La utilidad de dicho modelo queda demostrada al comparar los datos obtenidos en la simulacién con respecto a los calculos obtenidos de
un circuito sumador, empleando un solo par diferencia y |a etapa de salida respectivamente.
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Semi-Analytical Modeling of the Cryogenic Self-Heating of Silicon Integrated Devices

F. Javier Dela Hidalga-W and Mauro Landa-V
Departamento de Electrénica
Instituto Nacional de Astrofisica, Optica y Electrénica, INAOE
P.O. Box 51y 216, Z.P. 72000, Puebla, Mexico.
jhidalga@inaoep.mx

Since the thermal conductivity and the specific heat of crystalline solids decrease significantly with the lowering of the temperature, it is believed that the self-
heating, which is due to the Joule heating during electrical operation, becomes stronger under cryogenic conditions. This strong cryogenic self-heating can lead
to an undesirable increase in the device's temperature well above the ambient temperature. Several semiconductor parameters such as charge carrier and
ionized impurity concentrations, mobility, carrier lifetime, as well as the transport mechanisms, which are strongly dependent on the operating temperature, are
thus affected during the operation.

Thus, the modeling of the cryogenic self-heating of semiconductor devices becomes a fundamental issue since the localized variations of the device's
temperature can significantly alter the device performance at low temperatures. In spite of the severa experimental reports of the cryogenic self-hesting of
silicon devices, little effort, if any, has been expended in order to quantify the local temperature rises. The thermal resistance, which not only depends strongly
on temperature but also on the geometry and materia properties, has not been modeled.

This work presents a semi-analytical approach to modeling the thermal resistance of an integrated silicon device making possible to quantify its steady-state
self-heating from room temperature down to liquid helium temperatures. This model cnsiders the temperature dependence of the silicon’s thermal conductivity
and allows for the separation of this temperature dependence from the geometrical features of the sample.

Acknowledgements
CONACYyT, Mexico, supported thiswork under grant 132891-A.

Verification of Binary Logic Functions of XOR and X-NOR Gates Using MOSFETswith Floating Gate

Erendira Garcia R., M. Alfredo Reyes B., Victor M. Rincon L., J. Luis Dominguez R.
Department of Electrical Engineering-SEES
CINVESTAV IPN.
07380 Mexico, D. F.
Phone: (015) 747-3800 Fax: (015) 747-7114 egarcia@sees.cinvestav.mx

The use of floating gate MOS transistors has an important influence in the performance of electronic circuits as programmable inversors, volatile and non-
volatile memories, etc. The circuit we analyze herein uses device caled nmos transistor, which simulates the behavior of a bological neuron, for that reason it is
called neuron MOS (nmos). This neuron is made up of multiple control or input gates having a capacitive interaction with the floting gate. Teh system of the
floating transistors with multiple input gates has an equivalent circuit formed for each control gate. Hence, a voltage applied over each input gate induces a
voltage upon the floating gate, having therefore a linear voltage addition on it. Under this principle and with the use of a digital.analog converter (D/A), severa
programmable inversors and a MOS neuron, logic gates can be implemented whose output can be any of the siteen boolean functions. This can be done with
the same circuit configuration , but only changing the externa voltage signals, what is called Soft Hardware Logic Circuits. In addition to thid advantage, there
is aso a decrease in silicon area used when fabricated. In this work, we report the design and simulation of logic gates, using a universal circuit with floating
gate MOS transistors.

Sistema de Redes Neuronales Dinamicas Aplicadas a Control de Biorreactores

Agustin |. Cabrera Llanos, Jorge|. Chairez Oria y Gonzalo Galvez Coyt
Unidad Profesional Interdisciplinaria de Biotecnologia
Av. Acueducto s/n, Barrio La Laguna Ticoman, C. P. 07340

El desarrollo de agoritmos de control basados en Redes Neuronales Dinamicas (RND), son aplicados a un Biorreactor en Lote Alimentado, en este se muestra
que a pesar que la dindmica del proceso de fermentacion es complicada debido a su no linealidad, € sistema es llevado a un valor de referencia establecida. La
experimentacion se realizo con un proceso de fermentacion de Sacharomices cereviseae, en un biorreactor de 51. En este trabajo, se presentan la metodologia
desarrollada, asi como la eficiencia del sistema de identificacion y control, mediante la evolucion de los estados de concentracion de biomasa, concentracion de
sustrato de alimentacion y volumen.
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The First Cesium Molecular Beam Clock Developed in Latin America: High Accuracy Evaluation of Systematic Effects

Sergio Lépez-Lépezt, Eduardo De Carlos?, J. Mauricio Lpez-Romero?, Ivan Dominguez-Lépez'y Hagman Ramirez-Reyes®
Centro Nacional de Metrologia, Divisién de Tiempo y Frecuencia
Km. 4.5 Carretera a los Cues, El Marqués Quer étaro, México.
2Facultad de Ciencias, UAEM, Avenida Universidad 2001, Colonia Chamilpa, Cuernavaca Morelos, C.P. 62210, México.
®Ingtituto de Fisica, UNAM, Ciudad Universitaria, México D.F. C.P 04360

Currently and since 1967, the Internationa System of units (Sl) defines the time unit, the second in terms of an internal property of an atom: the energy
difference between the two hyperfine levels of the ground state of the cesium-133 atom. The National Center of Metrology in Mexico has developed the first
experimental device in Latin America, called CsOp-1 with the objective to reproduce the second with an accuracy of the order of 10 seconds. To reach this
accuracy levels has been necessary to take in account the effects that modify the energetic difference in the hyperfine energy levels of the ground state of the
cesum atom and evaluate the magnitude of the systematic shifts in the frequency n associated to the difference between this hyperfine levels by the Plank
equation E=hn. Among this effects are the followings: second-order Zeeman effect, black body radiation, relativistic effects, and others. In this work we
present a high accuracy evaluation of this systematic effect in the level of parts in 10, and also the evaluation of the associated uncertainties. Currently the
CsOp-1isunder frequency stability evauation by making comparisons with another atomic clocks at the CENAM’ s Time and Freguency Division.

Disefio y Construccién de un Dispositivo parala Medicion de Densidad de Portador es de Carga M ediante
Termopotencia

J. A. Dévila-Pintle?, J. A. Rivera-Marquez ©, |. Huixtlaca-Cuatecatl ¢, M. Rubin-Falfan 2, E. Jaramillo-Saldafia ®, O. Portillo-Moreno ®, R. Lozada-Morales ©,
R. Palomino-Merino ® y O. Zelaya-Angel ©
& Facultad de Ciencias de la Electroénica, Benemérita Universidad Auténoma de Puebla.
® Facultad de Ciencias Quimicas, Benemérita Universidad Auténoma de Puebla.
¢ Posgrado en Optoelectroénica, Facultad de Ciencias Fisico Matematicas, Benemérita Universidad Auténoma de Puebla.
4 Facultad de Ciencias Fisico Matematicas, Benemérita Universidad Auténoma de Puebla.
€ Departamento de Fisica, Centro de Investigaciones y de Estudios Avanzados del IPN.

Usando un termo cooler basado en € efecto Peltier para crear gradientes térmicos en muestras de peliculas delgadas semiconductoras, se disefia un dispositivo
de bajo costo para la medicion de densidad de portadores de carga mediante la técnica de Termopotencia. La medicion de carga se hace a través de un
amplificador de instrumentacion de ultra alta impedancia limitado en banda para la reduccion de ruido. Para la limitacion de banda se utiliza un osciloscopio
digital con capacidad de promedio. El dispositivo se prueba en muestras de CdS dopadas con diferentes tipos de idnes.

Celda de Memoria Sinaptica EEPROM

José Luis Dominguez Rodriguez, Mario Alfredo Reyes Barranca
Dpto. de Ingenieria Eléctrica, Centro de Investigacion y de Estudios Avanzados del 1PN,
Av. IPN No. 2508, CP 07300, México DF.

En este trabgjo se presenta la simulacion de una celda sindptica construida utilizando un nuevo transistor funcional [lamado Neuron MOS uniendo una celda de
memoria EEPROM de compuerta flotante dentro de un circuito seguidor fuente diferencia de nuevo concepto. Ya que su funcion es bastante andloga a la
neurona bioldgica, e dispositivo es Ilamado Neuron MOSFET (neuMOS o vMOS). El transistor funcional es compuesto de una compuerta flotante y mltiples
compuertas de entrada que estan capacitivamente interactuando con dicha compuerta flotante, e dispositivo calcula la suma ponderada de sus sefides de
entrada a nivel compuerta. La sinapsis puede representar pesos positivos (excitatorios) o negativos (inhibitorios) bajo una sola fuente Vpp, como la operacion
suma es redlizada a nivel compuerta en modo de voltgje utilizando e efecto de acoplamiento capacitivo, esencialmente es libre de disipacion de potencia,
haciéndolo un dispositivo ideal paraimplementarse en ULSI. Una excelente linealidad en la actualizacion de pesos ha sido obtenida.

Mazatlan, Sinaloa, México
Octubre 1 al 5, 2001
83



Sociedad Mexicana de Ciencia de Superficies y Vacio A.C.
XXI1 Congreso Nacional

N2

i
L

Disefio y Construccion de una Trampa M agneto Optica para Atomos de Cesio 133

Hagman Ramirez Reyes’, Eduardo De Carlos Lopez *, Ivan Dominguez-L6pez', J.Mauricio Lépez Romero® y Sergio Lopez-Lépez-.
! Centro Nacional de Metrologia, Divisién de Tiempo y Frecuencia
Km. 4.5 Carretera a los Cués, El Marqués Quer étaro, México.
? | ngtituto de Fisica, UNAM, Ciudad Universitaria, México D.F.
® Facultad de Ciencias, UAEM,
Avenida Universidad 2001, Colonia Chimalpa, Cuernavaca Morelos, C.P. 62210, México.

El Centro Nacional de Metrologia (CENAM) ha disefiado y construido una trampa magneto-Optica (MOT) con € objeto de transmitir de manera controlada
momento lineal de fotones a &omos de Cesio-133 para enfriarlos a temperaturas del orden de 140 nK sobre € cero absoluto y posteriormente utilizar la
estructura multi-energética de estos &omos y gradientes de polarizacién para disminuir su temperatura hasta valores de 3 nK sobre & cero absoluto
transformando energia cinética en radiacion electromagnética. En este trabajo se esbozan los principios de operacion de la MOT y se presenta el disefio y
construccion de las partes que la componen: el sistema de vacio que opera a 10° Torr, e sistema dptico para producir fotones con dispersién en frecuencia de
1MHz, e sistema de control de frecuencia de los fotones utilizando moduladores aclstico-6pticos. Asi mismo se presentan los resultados preliminares en la
operacion delaMOT.

On-Line Monitoring of Atmospheric Ethenein Mexico City by Photoacoustic Spectr oscopy

V. Altuzar %, S A. Tomés®, O. Zelaya-Angel*, F. Sanchez-Sinencio®, J.L. Arriaga®
! Departamento de Fisica, CINVESTAV-IPN, AP 14-740, México 07360 D. F., México
2|MP, Eje Central Lazaro Cardenas 152, AP 14-805, México 07730 D. F., México

A COy-laser-based photoacoustic spectrometer was used to monitor atmospheric ethene in Mexico City. Measurements were performed on-line from 5:00 to
23:00 h, during 7 consecutive days in February 2001. Typically, ethene concentration starts increasing around 6:00 h, from a nocturnal background level of less
than 5 ppbV, as a result of an increasing emission of car exhausts. Maximum concentrations of approximately 70 ppbV are measured around 8:00 h, from
which point a decreasing concentration is observed. These results have been correlated with data of other pollutants like e.g. NO, and O, as well as wind speed
and direction, obtained from alocal monitoring net (RAMA).
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Fundamentals of Creating and Maintaining a Vacuum

Paul H. Holloway
Department of Materials Science and Engineering University of Florida
Gainesville, FL 32611-6400

The fundamentals of creating and maintaining vacuum for high technology processes will be described. The discussion will begin with a brief history of the
development of vacuum and the ideal gas law. The velocity, impingement rate, and molecular mean free path of an ideal gas will be related to phenomena in a
vacuum, and used to develop the concepts of volumetric flow rate, pumping speed, conductance and throughput. The concepts of viscous and molecular flow
regimes will be developed and related to operation of vacuum systems. The types of pumps used to create and maintain vacuums will be described, including
wet and dry roughing/backing pumps, and high vacuum diffusion, turbomolecular, cryo and getter ion pumps. The gauges appropriate to measurement of
vacuum will be discussed, including roughing gauges, high and ultrahigh vacuum gauges, residua gas analyzers, and mass flow contollers. Hardware used in
vacuum systems will be reviewed. Finally, vacuum system pump down curves will be illustrated and related to materials selection, outgassing and leaks.
Procedures to reduce outgassing by baking and cleaning will be described.

Surface and Materials Microcharacterization and Analysis

C.R Brundle
Director of Defect and Thin-Film Characterization Laboratory, Applied Materials

The course concerns materials characterization, as applied to surfaces, thin films, and interfaces. It is based on a two day American Vacuum Society course
with the same name, and on the text book " Encyclopedia of Materials Microcharacterization" by Brundle, Evans and Wilson. In the AV'S course, and the book,
the principles and typical uses of 50 techniques used in materias analysis are described. Most are surface and microanalytical methods. Some are not usually
thought of as being surface sensitive but are included because there are ways to make them more so, or because they provide complementary information. In
this shortened version of the course the major surface analysis methods are covered ( XPS, Auger, SIMS ) plus ion scattering techniques and comparison is
made to some of the other methods that are widely used in the high tech materials industries (SEM/EDX, IR/Raman, STM/AFM) where ultra-thin films are
involved. The course notes for the full AV'S course are provided.
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Mini Short Course on Thin Film Epitaxial Growth:
M echanisms and Kinetics

Joe Greene
University of Illinois

Course objectives

* Understand the primary experimental variables and surface reaction paths controlling nuclestion/growth kinetics and microstructural evolution during
vapor-phase deposition.

* Develop an appreciation of the advantages/disadvantages of competing growth techniques.

* Learn how to better design film growth processes.

Coursedescription

Thin-film technology is pervasive across many fields of modern technology including microelectronics, optics, magnetics, hard and corrosion resistant
coatings, micromechanics, etc. Progress in each of these areas depends upon the ability to selectively and controllably deposit thin films (thickness ranging
from tens of angstroms to micrometers) with specified physica properties. This, in turn, requires control -- often at the atomic level -- of film microstructure
and microchemistry. Essential fundamental aspects, as well as the technology, of thin-film nucleation and growth from the vapor phase (evaporation, MBE,
sputtering, and CVD) are discussed in detail and highlighted with "real" examples. The course begins with an introduction on substrate surfaces: structure,
reconstruction, and adsorption/desorption kinetics. Nucleation processes are treated in detail using insights obtained from both in situ (RHEED, LEED, STM,
AES, EELS, etc.) and post-deposition (TEM and AFM) analyses. The primary modes of nucleation include 2D (step flow, layer-by-layer, and 2D multilayer),
3D, and Stranski-Krastanov. The mechanisms and kinetics of epitaxia growth in the 2D step-flow, layer-by-layer, and multilayer growth modes will be
discussed in detail using examples from experiments, simulations, and theory. Transitions among these growth modes as well as the fundamental limits of
epitaxy will also be discussed. The results from this part of the course will then be used to describe heteroepitaxy and the role of film/substrate misfit strain.
Topics in this section include film-stress relaxation mechanisms (misfit dislocations, self-organized island formation; film critical thicknesses), quantum dot
engineering, and superlattices.

Chapter 1. Introduction: surface structure and processes
Chapter 2. Nucleation

a) Thermodynamics

b) Kinetics

Chapter 3. 2D step flow and layer-by-layer growth
a) Mechanisms and kinetics

b) Transitions

Chapter 4. 2D multilayer growth

a) Mechanisms and kinetics

b) Fundamenta limits

Chapter 5. Heter oepitaxy and therole of strain

a) Relaxation mechanisms

1. Misfit didocations, critical thickness

2. Surface roughening, isanding, S-K growth

b) Quantum dot engineering

¢) Superlattices
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