ndes arge area -~ riicle
detector for L .omic ray pnysics
and /stronomy

http://www.alpaca-experiment.org/

V Congreso Latinoamericano de Fisica
Puebla, México
9 de octubre de 2018

Martin A. Subieta V.




—How started the project”/



Prof, Kajita visit Bolivia promoting ALPACA




L ong collaporation tradition between
I=-UMSA and [CRR-Japan

Universi
x Manue! Are
Experiments’ started—4n—4961 as an

betveen universities and research institutior

tAtuto de Investigaciones Fisicas (then Laborat
Wy hawe

ib-has brought about remarkable contributions
)

cosmic-ray physicsifrom the axperimental observation Ray Resoarct

T™he Japan-Brazil collaboration between universities In Japan and

Srasileiro de Pesquisas Fisicas,and Universidade Estadual de Campinas

!
i ﬂflll?\ll exposed large emulsion chambers at Mount Cha altaya stasting

4962 with the collaboration of the Instituto de Investigaciones Fisicas.

and found a number of new types of nuclear interactions by Migh-energy
osmic rays.

in order tos,
HakeContinue the collaborations mentioned above and make the,development
of the scientific re sful

ded to sign the present agreement with the following articles
The Institute for Cosmic Ray Re reh and the Instituto de Investigaciones
Flsicas wil]l discuss the sclentific program and negooi the nec
budget for the collaborationf mentioned above, several months before
every f(iscal year of each institution.

Both Institutions will make a joint effort to obtain funds from sources

in both countries and also from international organizations, for

further development of the existing research programs.
) Both

the

institutions will seek the exchange of physicists, engineers and
technicians in the field of Gosmic ray physics through the appropriate
organirations in each Country as well as through

international orqanizations




1he current collaporation framework

IIF, UMSA, Bolivia National Inst. of Informatics, Japan
Martin SUBIETA, Rolando TICONA, Hugo RIVERA, Masaki NISHIZAWA
Mirko RALJEVICH, Javier QUISPE, Pedro MIRANDA RIKEN, Japan
Faculty of Education, Utsunomiya Univ., Japan Norio TAJIIMA
Naoki HOTTA Faculty of Engineering, Kanagawa Univ., Japan
Japan Atomic Energy Agency, Japan Kinya HIBINO, Shigeharu UDO
Harufumi TSUCHIYA Faculty of Engineering, Yokohama National Univ., Japan
Dept. of Physics, Shinshu Univ., Japan Yusaku KATAYOSE
Kazuoki MUNAKATA, Chihiro KATO College of Engineering, Chubu Univ., Japan
ICRR, Univ. of Tokyo, Japan Akitoshi OSHIMA, Shoichi SHIBATA
Masato TAKITA, Munehiro OHNISHI, Faculty of Engineering, Aichi Inst. of Tech., Japan
Kazumasa KAWATA, Takashi K. SAKO Hiroshi KOJIMA
College of Industrial Technology, Nihon Univ., Japan Graduate School of Science, Osaka City Univ., Japan
Atsushi SHIOMI Shoichi OGIO, Yoshiki TSUNESADA
Tokyo Metropolitan College of Industrial Tech., Japan
Toshiharu SAITO




L ooking for the rignt site

16° 23’ S 68° 08’ W
4740 m a.s.l.

Flat surface
~250000 m?



-Nysics motivations



\ain goals of ALPACA

. Measuring of cosmic gamma rays
within (5 TeV - 1 PeV)

. Measuring of cosmic rays energy
spectrum (100 TeV - 100 PeV)

. Study of cosmic rays anisotropy
above 5 TeV

. Study of “Cosmic Ray Sun Shadow”
above 5 TeV



VWhy gamma rays”

o o apparent
Origin of e
y . ‘SOUI'C€
cosmic rays : \direction

charged 0

particle



(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., 4 New Population of Very High Energy Gamma-
Ray Sources in the Milky Way, Science, 307, 1938—1942 (2005)



Detection technigue



Space: direct )
detection .

— —

500 km H H Satellites

+

ground based:
indirect detection

Extensive
Air Shower

Air Shower
Particle Detectors

Atmospheric Imaging
Cherenkov Telescopes




[he detector array



ALPACA AS and MD

E BRI
1

Scintillator

Fast Timing Density PMT
PMT

HV Cable

Signai -able

Scintillation detectors
15 m separated

Cherenkov

Underground muon
« 1m? AS Detector x 401 (82,800 m?) detector

300 m

56 m? Muon Detector x 96 (5,400 m?)




How do discriminate cosmic gammas’

Cosmlc rays Cosmlcy

leus Atm osphere
/ Air ShoyA Counting number of
N \ muons

-}

A

Cosmic rays . . Cosmic y
Many muons =M  Muon-less

©

Muon detector




Current status



ALPAQUITA as 18 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 19! phase

To CHACALTAYA LAB

Watter pipe LineIN DELAPAZ

RAYOS COSMICOS
EXPERIMENTO

RO ESTUQUERIA
40 msnm
ALPAQUITA FASE 2
160m
9000 00000e00000 00000000000 0000000000000000000

WASEWATER
~ INIVERSIDAD MAYOR DE SAN ANDRES
FACULTAD DE CIENCIAS PURAS Y NATURALES
CARRERA DE FISICA
INSTITUTO DE INVESTIGACIONES FISICA
LA PAZ BOLIVIA
v fiumsa.edu.bo

-
Electric
Line

PROYECTO ALPACA
CONSTRUCCION INFRAESTRUCTURA ALPAQUITA F2
DOSIER 1

Water lightning
Tank

160m Febrero 2018

Director ITF-UMSA, Ing. Pedro P. Miranda Loza
Director Proyecto ALPACA ICRC-U. TOKYO, Prof. Masato Takita
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[hank you for your attention
VVould you like to join us'’?

Possible view of ALPACA




