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Abstract: Large�Aperture�Gamma�Ray�Burst�Observatory�located�at�4,600�meters�is developed to detect gamma ray 
bursts, using�water�Cherenkov�detectors�and the single particle technique.�In the�first�stage�of�work�three�four square-
meter detectors and two one square-meter detectors�were installed.��These detectors monitor the�count rate�of secon-
dary particles, as well � as � temperature and pressure �measurements � to �correlate � these parameters �with � the �count 
rate. �With the installation of �new tanks, � new� simulations � are �needed � to �optimize � light � collection. �These � tanks 
have�a�cylindrical geometry�with a�diameter of�seven meters�and height�of�one meter.�Inside each tank,�a triangular 
arrangement�of�three�photomultiplier tubes is installed, with the tubes�positioned�at�the�vertices�of the polygon.�A 
study was performed�of the signals�generated�in�the photomultiplier tubes�at�different�distances from�the�center�to�be 
able to detect�the largest  number of photons.�The�simulation�code was written�with the GEANT4 package taking into 
account the physical processes�that exist in the water Cherenkov detector. 
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1 Introduction

Gamma ray burts (GRBs)  were detected accidentally in 
the early sixties by mean of the military satellites, these 
flashes of photons that appear for short periods of time 
and are very energy [1]. Occur a few events of its kind to 
date, of the information obtained from previous experi-
ments we can observe a bimodal distribution, the first 
with a time less than 2 seconds (short bursts)  and the sec-
ond one greater than 2 seconds (long bursts), taking as 
limit the time interval between 0.01 and 1000 seconds for 
these events (Figure 1). These populations are associated 
with astronomical effects such as neutron stars, black 
holes and massive star collapses.

The search for GRB’s by mean of the surface detectors 
are using the single particle technique which measures 
the number of individual pulses in the photomultiplier 
tube in the detector surface at fixed time intervals (this 
interval depends on the time resolution you want), due 

showers of particles produced by cosmic rays have a 
background which is studied and monitoring through the 
behavior of the count rates over time.  It is expected that 
during the flash of photons to obtain a significant in-
crease in the count rate of individual particles in the de-
tectors, this increase may be corroborate with other ex-
periments or satellites dedicated to observing such phe-
nomena.

In this kind of detectors it is necessary to take into ac-
count the conditions and its location, since it is known 
that there is a dependence on the operation due to tem-
perature and pressure, it is necessary to measure these 
physical parameters continuously to be done online or 
post-analysis, a correction in the rate of particles that 
pass through
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Figure 1. Distribution  the  times of GRBs.

The Large Aperture Gamma Ray Burst Observatory 
(LAGO) is located at 4500 m.a.s.l., and it is using water 
Cherenkov detectors (WCD) to search GRB’s, taking 
advantage of its size and location. LAGO currently has 
four detectors of one square meter and three of four 
square meters, filled with ultrapure water and covered 
with a reflective and diffuser material Tivek ®; each de-
tector has an EMI 9030A photomultiplier tube, looking 
towards the bottom. The output of the phototube is con-
nected to a data acquisition card used in the development 
phase of the Pierre Auger Observatory [3].

Figure 2. LAGO at Sierra Negra (4500 m.a.s.l.), in this 
picture are show the detectors of 4m2 and part of Large 

Millimeter Telescope

LAGO installed an expansion with three  tanks of  7.3 
meters in diameter and a height of 1.15 meters, to in-
crease its sensitivity, each tank contains five photomulti-
plier tubes looking towards the bottom of the tank, they 
were taken to collect data in the first prototype installed 
at the site (Figure 2) [4]; however, to change the size of 

the detector it is necessary to simulate the location of the 
photomultiplier tubes and/or possible configurations for 
optimizing the collection of light.

2 Simulations

The use of simulation of the passage particles in an envi-
ronment is very helpful, because with this, you can de-
sign all parts of this and therefore estimate the ranges 
expected during actual operation. With this computa-
tional tool to simulate the passage of particles to be ob-
served by the new water Cherenkov detector and the pho-
tomultiplier tubes. We used a 4.9.4.p01 version of GE-
ANT4 to model the tank (Figure 3). At the top of the 
detector, the sensitive areas were placed to simulate the 
surface of the photomultiplier tubes. Gamma shower 
were simulated with version 6.980 of CORSIKA, we 
take in consideration electrons, muons and gammas of 
the showers and those were injected into the tank.  All 
interior walls are considered reflective for this simula-
tion.

3 Results and discussion

In this paper, we present the results of the simulations. 
We found that the maximum numbers of photons (figure 
4) in the top of the tank is around 2.4 meters respect to 
the center. This results were compared with the meas-
urements made at the site, these measurements are pre-
sents in this proceedings[5].
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Figure 4 Average particles relative of the center  of tank 
for two different energies

4 Conclusions

The results of the simulations suggests that the 
tube photomultiplier should be placed between 1.2 
meters from the outer ring toward center, to reach 
the maximum collection of light in the photomulti-
plier.
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Figure 3. Left  Simulation of tank. Right Particles crossing the tank.
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