
ALPACA
Andes Large area PArticle

detector for Comic ray physics 
and Astronomy

Martin A. Subieta V. 

http://www.alpaca-experiment.org/ 
V Congreso Latinoamericano de Física

Puebla, México
9 de octubre de 2018



How started the project?



Prof. Kajita visit Bolivia promoting ALPACA  



Long collaboration tradition between 
IIF-UMSA and ICRR-Japan



The current collaboration framework



Looking for the right site

16° 23’ S 68° 08’ W
4740 m a.s.l.

~250000 m2

Flat surface

Cerro 
Estuquería

Mt. Chacaltaya



Physics motivations



Main goals of ALPACA 
1. Measuring of cosmic gamma rays 

within (5 TeV – 1 PeV)

2. Measuring of cosmic rays energy 

spectrum (100 TeV – 100 PeV)

3. Study of cosmic rays anisotropy 

above 5 TeV

4. Study of “Cosmic Ray Sun Shadow” 

above 5 TeV



Why gamma rays?

SNR



Gamma rays sources?
1. In 2005 H.E.S.S confirmed 14 new sources 

on the galactic plane at the south 

hemisphere [1]

2. What kind of sources are? Possible 

PeVatrons?

3. Nowadays more than 200 sources 

discovered 

4. Observations from the south hemisphere 

are needed 
[1] F. Aharonian et al., A New Population of Very High Energy Gamma-
Ray Sources in the Milky Way, Science, 307, 1938–1942 (2005) 



Detection technique





The detector array



Scintillation detectors 
15 m separated

Cherenkov
Underground muon 
detector 



How do discriminate cosmic gammas?



Current status



ALPAQUITA as 1st phase
• Prior to the ALPACA experiment, we are going to 

construct ALPAQUITA, a small-scale array of air shower 

detectors, at the site of the ALPACA experiment in 2017. 

ALPAQUITA consists of 96 detectors deployed at a 15 m 

grid spacing. These detectors are the same as the ones 

that will be used by the ALPACA experiment. With an 

effective area of ~8,000 m2, ALAQUITA observes ~150 air 

shower events per second.

• Budget ~ 111553 USD

• Building starts on late October

• Detectors arrive on late December 



ALPAQUITA as 1st phase



Thank you for your attention
Would you like to join us?

Possible view of ALPACA


