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HISTORY CHALCATAYA

1947 Discovery of the pion, emulsions chambers exposed in the Pic di Midi, Pirinées

1947 Cesare Lattes take emulsion chambers to Chacaltaya, Bolivia

First international Laboratory

Later, in the 60’s Brazil-Japan Collaboration
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THE PIERRE AUGER OBSERVATORY
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First Auger Tank (2003)
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HAWC



FUTURE EXPERIMENTS

ANDES
AGUA NEGRA DEEP EXPERIMENTAL SITE
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ANDES AGUA NEGRA DEEP EXPERIMENTAL SITE
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ANDES INITIAL SCIENTIFIC PROGRAM
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FUTURE EXPERIMENTS

GAMMA RAYS

LATTES
LARGE ARRAY TELESCOPES FOR TRACKING 

ENERGETIC SOURCES
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Observatório Chacaltaya, Bolivia, perto de  La Paz
Latitude 16.3 S, altitude 5200 m a.s.l.

Sítio ALMA – deserto do Atacama, platô extenso, 
Chile perto da fronteira com a Bolívia
Latitude 23.7 S , altitude 5060 m a.s.l.

Pressão atmosférica ~ 50 % do nível do mar ! 

Sítios para LATTES

Chacaltaya ALMA
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§ Declinação (ângulo zenital) < 600

§ Nebula do Caranguejo é uma ”vela padrão” para a astrofísica de 

fótons de altas energias. 

Declinação δ

Alma (-23.7°) Chacaltaya (-16.3°)

GC GCCenA CenALMC LMCCrab Crab

Exposição
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Sítio para LATTES

ANDES
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Sítio para LATTES

43 km

2500 masl
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Sítio para LATTES
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Sítio para LATTES
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MODELING – ATMOSPHERE
Data from the ALMA site

2011: coldest winter in 2006-2016
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MODELING – ATMOSPHERE

Will freezing occur?
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Site for LATTES
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Site para LATTES
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5000 m



Site for LATTES
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San Antonio de los Cobres: 3750 m



Site for Lunar Array Telescope for Tracking  Energetic Sources
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