
��������	
�
�


����������



���������
� �����
��
���� ��
 ��
��
������
� �
����
 �!���
����

���
�����
��"��
��� �������
�#�$�
��������
%
���
�
���
�������������
�

� �
&
�
�������
�'��������
���
�����(������)�!�
��
�� �%
� �
*
����%
��
���
��
��'��
��
�
�
�%�
)�+�,"

� !���
�����
���
��-���.�
���-�����
���
�����(������) �� !���
�����
���
��-���.�
���-�����
���
�����(������) �
�/01�

� !���
������
���-����
���
��
�
�������
�
��
�
�������
��
���23�����
��
��
��
�
�%�
������
���
��� �
�����
�4��(��/����

)�+/0/5#�/!0�5/1

� �����
����
���
�
�
�
�
���
��
����
�
��
�����
���'� �
�)�
+
����
�
��
 





��	
��
�	
���	�	����
	����
��
���	��	����	��
	
������������

� /��
���� 
� �
�
���
�����
��
 

� 56��
�����%
�������
�
���7
�����
�7�5
�������7� �����
�7�5
�������7

� ����������
 
� "���
�
��(��������8
����
�����������7



������
��	

 ��


Energy



�����	�����	
��	�	���	
��
���� 	!�"

#�"����
������ 	�$	��%# &$	��
"	������'� �
�
		�

#	�������	��	�	"�
���
��	����	�

1+/�!9/**/��4:/*�$��/*;�1$*<

1600 detectors over 3000 km2 (triangular grid with sides of 1.5km)

and 24 telescopes



surface detector
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A. Zepeda



HYBRID DESIGN

Surface Detectors:
“statistical power” to detect

showers on the ground

Fluorescence Detectors:
view of

the shower development

energy cross-calibration
angular resolution angular resolution 

SCIENTIFIC OBJETIVES:

Spectrum: CR flux for E > 10 18 Ev

Composition: light or heavy nuclei, photons, 
neutrinos, others?

Arrival directions: search for anisotropies (sources)

Study of interactions at energies unreachable at 
accelerators
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The Pierre Auger Collaboration

CINVESTAV

Michoacan
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Aim : To measure properties of UHECR with unprecedented
statistics and precision 

UNAM
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pion photoproduction is possible

PROTONS WITH E > 6x1019 eV SHOULD NOT ARRIVE FROM D > 200 Mpc

pion photoproduction is possible
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Nucleus ++++ gggg(MBR)

®®®® N1 ++++ N2 ++++ p’s++++n’s++++pppp’s
lt losses about 2 nucleons per Mpc
���� For E  ³³³³ 10 EeV only protons should be considered

Protons
If E ³³³³ 0.5 EeV

p ++++ gggg®®®® p + + + + e+ + + + + e-p ++++ gggg®®®® p + + + + e+ + + + + e-

If E ³³³³ 50 EeV = 0.5 x 1020 eV
p+gggg ®®®® {{{{

���� GZK cut off
Greisen – Zatsepin - Kuz’min (1966)
n’s, pppp+’s ���� nnnn’s

pppp° ®®®® 2gggg gggg+ gggg ®®®® e+e- ���� Egggg < 1014 eV
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3.4 meter diameter
segmented mirror

Aperture stop 
and optical filter

440 pixel camera



20 May 2007    E ~ 1019 eV
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