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Summary of Research Result： 
 Due to the COVID-19, Japanese members could not visit the site and the 
construction of the array delayed.  Nevertheless, activities in Bolivia such as 
infrastructure works and preparation for the muon detector (MD) construction have 
progressed.  According to a geophysical survey, underground condition at the 
candidate MD locations were studied.  As shown in the figure (left), the survey was 
performed along the cross lines centered at the ALPACA array.  The right figures 
show the underground registivity, corresponding to the hardness of soil, which 
revealed there is neither hard rock nor muddy soil at the locations of MDs. 

 

The structure of the muon detector was designed by a Bolivian construction company 
and optimization of the design is intensively discussed by biweekly online meetings 
by ICRR and UMSA members.  New PMTs were purchased to test dynamic range to 
be used for the wide range PMTs.  Test is ongoing at ICRR and some preliminary 
results were presented at JPS meeting. 
Expected performance of the ALPAQUITA array was summarized and published in 
the Experimental Astronomy journal. (Exp.Astron. (2021) 52:85-107) 
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4.7. Levantamiento Topográfico 
 
El trabajo de campo, se procedió aplicando método de radiación, método que sirvió para iniciar 
con el trabajo de Levantamiento Topográfico, empleando para tal efecto el instrumento 
denominado Estación Total SOKKIA SET 510 (equipo topográfico con cierre angƵůĂƌ�ĚĞ�ϱ͟Ϳ͕�ĚĞ�
muy alta precisión a la vez se utilizó  el Software Geo-Office del Equipo, en los cuales se 
registraron datos de coordenadas y distancias horizontales y datos técnicos recopilados y 
procesados en gabinete, que sirvieron para el ploteo los vértices del perímetro de la propiedad y 
los accidentes naturales y artificiales del lugar. 
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