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Detection of GRBs

BATSE: 1991-2000
On the Compton GRO
Full field of view (4πsr)
Bad angular resolution (>4o)

Beppo-SAX GRB 970228



WHAT WE KNOW ABOUT GRBS??

Most of GRBs have been observed in the KeV-MeV energy
Region by satellite detectors

BATSE detected 2704 GRBs

Typical BATSE GRBs spectrum:
Power law with a break at energy E = 0.1 -1 MeV
Maximum energy: few Mev
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Ground based techniques



INCA detectorsINCA detectors
ChacaltayaChacaltaya 52305230
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NNúúmero medio de partmero medio de partíículas culas 
secundarias por fotsecundarias por fotóón primario en n primario en 
funcifuncióón de la energn de la energíía del a del γ γ primario.primario.
•• SimulaciSimulacióón AIRESn AIRES
•• Alexandra de Castro (LAGO Venezuela), Javier Quispe (LAGO BoliviAlexandra de Castro (LAGO Venezuela), Javier Quispe (LAGO Bolivia)a)
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E  [GeV]E  [GeV] ee µµ γγ TotalTotal

11 0.0140.014 00 0.210.21 0.2240.224

1010 0.7740.774 0.00120.0012 9.989.98 10.7610.76

100100 26.2226.22 0.0320.032 291.2291.2 317.5317.5

10001000 522522 0.560.56 55135513 60806080



EnergEnergíía media vs. Energa media vs. Energíía a 
γ γ primarioprimario

•• SimulaciSimulacióón con AIRES.n con AIRES.
•• Alexandra de Castro (LAGO Venezuela), Javier Quispe (LAGO BoliviAlexandra de Castro (LAGO Venezuela), Javier Quispe (LAGO Bolivia)a)

γγ primarioprimario µµ±± ee±± γγ TodasTodas

Ep [GeV]Ep [GeV] <E>  [MeV]<E>  [MeV]
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350 m2
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INCA and EAS-TOP results

Aglietta et al. 
Astron. and Astrophys. 138, 595 (1999)

A.Castellina et al.
Astron. and Astrophys. 138, 599 (1999)



AIP 566,11 (2001)



The Cherenkov Detector





Bariloche

Pico espejo,Venezuela



LAGO a Torino

150

150

120Acciaio Inox 304

Plastic scintillator

Plastic scintillator

PHOTONIS: modello XP1805D1
Fotocatodo con superficie  estesa 

(d = 230 mm (9”))
8 dinodi

Efficienza quantica   λ = 420 nm : 23%
Alta tensione direttamente sulla base   

partitore
Amplificatore del dinodo x32

Aglietta, Bolognino, Saavedra



VERNICEVERNICE
A BASE DI A BASE DI 
BIOSSIDO DI BIOSSIDO DI 
TITANIOTITANIO

TEFLON



MISURA DEL GUADAGNO:              

tecnica del singolo fotoelettrone

n = 0 � P(0) = e-µ = 0.90
n = 1 � P(1) = µ e-µ = 0.095
n > 1 � P(n>1) = 1 - 0.9 - 0.095 = 0.005
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EFFETTO CHERENKOV IN ARIAEFFETTO CHERENKOV IN ARIA

Scintillatori plastici 36x36 cm2

190 cm

Coincidenza ≈ 1 µ/s

ch

≈ 9.6%
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MUONI 

VERTICALI 

IN ACQUA 

PURA

1 fotoelettrone per cm 
di percorso

ANODO

DINODO



MUONI OMNIDIREZIONALI IN MUONI OMNIDIREZIONALI IN 

ACQUA PURAACQUA PURA

240 MeV

117 
fotoelettroni



AMINOAMINO--GG

Spostatore di lunghezza   
d’onda: shift dei fotoni 
Cherenkov a λλλλ ≈ 400 nm 

massima efficienza     
quantica

Procedimento:  
concentrazioni via via 
crescenti

Monopotassium 7Monopotassium 7--AminoAmino--1, 31, 3--
naphtalenedisulfonate Hydrate, naphtalenedisulfonate Hydrate, 

CC1010HH88KNOKNO66SS22 ·· HH2200



6.6

6.6 fotoelettroni per 
cm di percorso



Putre, Chile 3600 m s.l.m.



Sierra Negra
4550 m a.s.l.

Guatemala

Merida, 
Venezuela
4765 m a.s.l.

Colombia

Huancayo, Peru
3313 m a.s.l.

Arequipa, Peru

Chacaltaya,
Bolivia
5230 m a.s.l.

Putre, Chile
3600 m a.s.l.

Auger South,
Argentina
1400 m a.s.l.

*

Tupi, Rio
Brazil

LARGE APERTURE GRB OBSERVATORY







CONCLUSIONS

A large Latin America network of WCD is under construction
for detection of GRB 

WCD are very efficient to detect GRB and 
transient solar phenomena from ground

Astroparticle, Solar and Atmospheric physics
are underway


