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The background event study of search for GRBs with the ARGO experiment
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Abstract: ARGO-YB], located at the Yangbajing cosmic ray Observatory (4300 m a. s. ., Tibet, chi-
na), has a threshold energy of about several hundred GeVs. It is particular useful in searching for high
energy GRBs because of its unique advantages of high altitude, wide field of view, and full coverage.
ARGO-YB] experiment can not distinguish between photons and protons. To find photon signals in a
large number of cosmic ray events, we must correctly estimate the background event rate, which is the
key to search for high-energy GRBs. In this paper, the “equi-zenith-angle” method is used to analyze the
cosmic ray background of GRBs in ARGO experiment. Due to the rotation of the earth, the zenith angle
varies with time. We focuses on the analysis of the change of zenith angle in the duration of the long
GRBs,so that the background estimation is more accurate.
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Fig. 1 Schematic diagram of ARGO array

3 FEXMAFMBITAR

P T 400 25 T 4000 28] £ ¢ R 22 B0 ) o
25 [ LRG0 B b 1 5], RPA IR 461, 177 s
Ty WERAALTE SRR A B B PR i T
VIPRFR R 5 w5 B & A v STz k4. N
27 T LI 1) ) 491 50 I S b S A T g = 48]
geit. i gt vE AR X T 5 X ] N, fl
Noe - WL N AKHER A v F5 000 B %
PR IR ATRER v (5. AR E IR S5,
F B W E S 1

PNO“ :N 'e (1)

PNOH = E:O:N +1P(7‘)+%P(Non) (2)
© 1 _1pe

PNH :J e ' dx (3)

(1) 2 Py, FORAEA v SEE KA TR E /N
X o [ S 1] ) o A 58 4 Bt AL 381 3k i) 49 P41 22
AL N IR IARS (Poisson) 43 A FITAAMEE R, (2)
X Py 2 FIW— MR IE v SRR Ak 7 10
JUEL PG RN ZHEL No B¢ IR 43 A1 45
Ay SR KR HRE AR I T SRR,
Py 8N PR X (2) iy Py, 4 ik
K py i EYE S () KPR, — Bk ik
EWRT S0 RmA v 55

531 ARGO SEEEIHE AT 15 31 5= & 35101 2 Bl
KT N5 A 5340 Gl 2 Fn 3 . i1l 2 /T



5 3 Z2, %,

Ik

A8 ARGO % 3 F # GRBs #9 A &A% 197

S TR RPN S T AR AR AR K. 24 K 0 A
ANTF 20°HF =461 3R B A R T A ) R T B O S
DR Ay R T A el 7 4 ST A bR S 800 A 3
KA H 1 24 KT KT 2070, 356180kl % K
THUFFy P 1 DRSS TR /1N o 2 DR Sy R T i R 2 3t
SR FETERG K, A2 1R Wi 45 00 30 11
FPECA T BR8] 3 I R8T fih % S B L
i oA A AN R S M 2 290~ 3 04 3kt
Y SR FIRIEATK, Br AFEAR THAR I 220
X, 2T LA EJEA L 7E GRBs AERAG T,
AR SR SR TR R

45000

40000 F

e
¥
e

35000

30000

e

25000

20000

]IIIITI'HII'IIII[II'II
‘hkﬂk“*nqkﬁ*‘
\

15000 [
10000

5000

PP PRI IPUPETErE IPUPEITE A |
20 30 40 50 60 70 80 90

B2 FHRMRAAGH>H

Fig. 2 The event number as a function of the zenith
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Fig. 6 The zenith angle as a function of time for
GRBI130116415
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Fig. 7 The background event rate as a function of
the time for GRB130116415
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