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Table 1 Observational data and photon fluxes of Fermi/GBM bursts in our sample

GRB Too o 8 fluence E, n(GBM)
(s) (1076 erg-cm—2) (keV) (photon-cm=2.s71)
GRB091128  97+1.6 —099+0.02 -3.9  37.6+£07  1788=+5.6 9.3£0.3
GRB090618 155 -1.26 25 270 £ 6 155.5 73.4£2
GRB090530b 194  —0.71£0.06 -2.42 59+4 67+3 10.8 £2
GRB081207 153 —0.65+0.03 -241  106.0£20.0 639 +42
GRB090829b 100 —0.7+£02 -24 6.4£0.7 143 £ 30 32£0.3
GRB081102 88 044£0.58 -2.36  2.1£0.05 72+13 3.68
GRB090528b 102 ~11+04 -23  465+15 172 £ 12 14.7+1.3
GRB090922a  92+3 —0.77+£0.05 -2.28  11.4£02  139.3+6.6 15.6 £+ 0.04
GRB091030 160  —0.88+0.02 -22  30.3+0.43 507 + 30 9.58 £ 0.23
GRB090817 220 -11£03 -2.2 7.3£0.1 115 + 50 38+0.3
GRB090621 294 ~11+£02 -2.12 44+£1 56 +10.7 1.92 +0.06
GRB090828 100 —1.234+005 -212  252+08  136.5+13.7 16.2+0.5
GRB090829 85  —1.44£0.04 -2.1 102 £ 2 183 + 31 51.5+0.9
GRB090621b  0.128  —0.13+£0.38 -1.57 0.371£0.058 321.6 £ 129 6.4+1.4
GRB080830 45 —0.59+£0.28 -1.69 4.6(50 —300) 154 57
GRB091020 37 02+£04 -17 10+2 479£7.1 TA£05
GRB081126 56 -03+£05 -1.7  0.15+0.06 176 + 84 0.7£0.3
GRB080927 25 -15£01 -1.7 5.7+0.2 40+ 10 2.0£0.1
GRB081006 7 —0.77+£0.24 -1.80 0.71 1135 + 826
GRB090516¢ 15 —0.44+0.81 -1.81 4£03 210 + 68 7T7+£04
GRB081226b  0.35 ~ —02£0.3 -1.82  0.61£005 300110 17.7£1.5
GRB090411a  24.6  —0.88+0.15 -1.82  8.6+12 141 £ 35 3.25+0.94
GRB081129 59 —05+£0.2 -1.84  20.0£3.0 150 £ 30 14+3
GRB090429d 11 —087+0.27 -1.88  1.6+0.3 223 +£ 725 0.86 £ 0.16
GRB090305B 2 -05+£0.17 -1.9 2.7£0.2 770 + 230 1142
GRB090612 58 —06+£0.13 -1.9  2.37+0.14 357 £ 59 1.63£0.1
GRB090925 50 —0.6+£0.13 -1.91  9.46 £0.26 156 42£03
GRB090301B 28  —1.03£0.09 -1.93  2.69+0.13 427147 4.4£0.1
GRB090520c 4.9  —0.73+£0.09 -1.96  3.54+£0.25  204.2+27.9  4.47+0.32
GRB090831 69.1  —1.57£0.03 -1.96  16.6+0.5  399.6 £ 86.2 9.4£04
GRB090108 09  —047£02 -1.97 1.28+0.24 1048+ 164 39.7£3.9
GRB090626 70 —1.29+£0.02 -1.98 35+1 175 + 12 179+ 1.4
GRB090426¢ 12 —1.31£0.09 -1.98  3.1+0.2 3511430 6.8+£0.7
GRB090129 172 —1.39+0.13 -1.98  56+0.7 123.2 + 44 8+0.1
GRB090910 62 —0.9+£01 -2.0 92+£07  274.8+56.1 2.3£0.6
GRB081229 05  —027+£0.27 -2.00 087+£0.08 585+ 188 10.7£1.5
GRB090617 0.45 —-045  -2.00  0.468 £ 0.02 684 10.0+0.5
GRB081209 0.4 —05+£0.1 -200 0.59+£0.03  808+163 78+£0.4
GRB100218A 30.8+1.6 —0.5+0.25 -2.00  2.58 £0.21 184.2 1.4+0.2
GRB090529b 5.1 —0.7£0.3 -2.00  0.34£0.09 142 + 56 41+0.1
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Table 1 (continued)
GRB Too « 8 fluence Ep n(GBM)
(s) (1076 erg-cm—2) (keV) (photon-cm™2.571)
GRB090411b 18.7 —0.8+0.1 -2.00 8+0.8 189 £ 37 74+3
GRB090625b 13.6 -09+£0.2 -2.00 1.04 £0.13 165 + 28 1.87 £ 0.09
GRB090813 9 —1.43£0.08 -2.00 3.5£0.2 161 + 26 14.4+£0.5
GRB090112a 65 —0.94+0.2 -2.01 52+1.0 150 £ 40 7TE2
GRB090809b 15 —0.85+0.04 -2.02 22.6+0.3 198 £ 13 23.6+0.5
GRBO081231 29 —-0.8+£0.06 -2.03 12.0+£5.9 152.3 £11.9 1.53 £ 0.08
GRB090425 72 —1.56 £0.04 -2.03 13£2 142 +13 14+0.3
GRB090902 1.2 0.3 -2.05 2.114+0.14 388 11.4+1.3
GRBO081025 45 —0.35+0.13 -2.05 7.1£0.5 200 + 33 4.54+0.22
GRBO081215a 7.7 —0.58 £0.02 -2.066 3.54 £0.05 304 £11 68.9+1
GRB080916¢ 66 —0.91£0.02 -2.08 190 424 £ 24
GRB080906b 5 —0.07+0.09 -2.1 10.9£0.1 125.3 £ 6.6 22+4
GRB080824 28 —0.4+0.2 -2.1 2.3(50 — 300) 100 £ 16
GRB081222 30 —0.55£0.07 -2.1 13.5+0.8 134+9 14.8+1.4
GRB090518b 12 —-0.74£0.13 -2.1 22+0.2 86 £ 15 5.6+ 0.6
GRB090423 12 —-0.77+0.35 -2.1 1.1+£0.3 82+ 15 3.3£0.5
GRB090529c¢ 10.4 —0.84 £0.05 -2.10 3.1£0.1 188 £ 15 25+1
GRBO081118 20 0.8£0.5 -2.14 0.112 41.2+3.9 0.67 £ 0.37
GRB100225A 13+£3 —0.8+0.08 -2.15 7.6+0.3 527.3 4.13+0.2
GRBO081216 0.96 —0.7+0.09 -2.17 3.6+0.1 1235 + 264 55+ 3
GRB090428b 30 —1.86 £0.07 -2.17 52+0.3 65 £ 16 10.1 £ 0.7
GRBO081120 12 04+£0.5 -2.18 2.7+£0.9 44+£5 5.1+1.6
GRB090904b 71 1.41+0.08 -2.18 244415 106.3 £ 24.6 9.8+ 0.7
GRBO081206 24 —0.13+£0.37 -2.2 4.0+£0.6 151 + 29 2.4+0.3
GRB091127 9 —1.27+£0.06 -2.2 18.7+0.2 36+£2 46.9 £ 0.9
GRB100131A 6.2 —0.63+0.05 -2.21 7.723 £0.13 132.1 £6.28 33.8+1.5
GRBO081122 26 —0.63+0.15 -2.24 9.6+ 1.1 158.6 = 17.6 303
GRB080925 29 —0.53 £0.05 -2.26 9.7 120 £ 5
GRB090131 36.4 —1.27£0.07 -2.26 223+1.7 58.4 £ 3.9 47.9+10
GRB090306C 38.8 —0.58 £0.29 -2.28 0.9+0.22 87 £25 2.4+0.1
GRB091221 32 —0.69 £0.07 -2.3 13.8 £0.5 207 51+04
GRB090623 72.2 —-0.73+£0.04 -2.3 9.6 = 0.02 476 £ 39 3.3+0.04
GRB090524 72 —1.00£0.08 -2.3 18,5+ 1.5 82.6 £6.3 141+1.4
GRB090630 5.1 —1.5+0.1 -2.3 0.51 +£0.07 79 +13 2.78 £ 0.05
GRB100122A 6.6 —0.98 £0.05 -2.31 10+0.1 45.6 = 1.5 10.44 £ 0.07
GRB091208b 15 —1.48 £0.05 -2.32 5.8+0.2 144.2 324£1.1
GRB090717 70 —0.88£0.04 -2.33 0.45 £+ 0.02 120£5 7.8+0.7
GRBO081125 15 0.14£+0.09 -2.34 49.1+1.6 221+ 16 27T+ 2.7
GRB091031 35 0.91+0.04 -2.34 20.5+0.4 503.1 7.5+£0.3
GRB100206a 0.13+£0.05 —0.18£0.13 -2.35 0.93 +£0.04 506 31+£2
GRBO081012 30 —-0.31£0.23 -24 3.8£0.4 360 = 70 2.0+£0.2
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Table 1 (continued)
GRB Too o 8 fluence E, n(GBM)
(s) (1076 erg-cm—2) (keV) (photon-cm™2.s71)
GRB080825¢ 22 —0.39£0.04 -24 24 155+ 5
GRB090802 0.128 —0.42 -2.4 0.65 £ 0.03 283 61.2+238
GRB090112b 12 —0.75+£0.06 -2.43 54403 139+9 14+£1
GRB090720b 20 —1.01£0.05 -2.43 10.6 £ 0.3 982 £ 186 10.9+0.4
GRB090620 16.5 —0.4+£0.04 -2.44 6.6 0.2 156 £ 6 7.0£0.3
GRB090531b 2 —0.71+£0.1 -2.47 0.62 £ 0.018 2166 1.49 £0.04
GRB090328b 0.32 —0.92+0.06 -2.48 0.961 £0.031 1967 £ 701 29.83 £2.38
GRB090117 21 —-0.4+0.5 -2.5 1.8+1.3 25+ 2 9.6 £4.2
GRB081024c 65 —0.6 £0.2 -2.5 4.0+0.9 65+ 7 1+0.1
GRB090222 18 —0.97+0.14 -2.56 2.19+0.19 147.9 £2.71 1.14+0.14
GRB090926a 21 —0.693 £ 0.009 -2.59 247+£3 268 £4
GRB090718b 28 —1.21+£0.02 -2.59 25.2+0.5 198 +£9 32.0+0.5
GRB090820 60 —0.69 £0.01 -2.61 66 + 1 215+ 3 58
GRB091003a 21.14+0.5 —1.13+0.01 -2.64 37.6+0.4 486.2 +23.6 31.8+04
GRB090330 80 —1.01+£0.04 -2.68 11.4+0.3 261 £ 18 6.8+£0.3
GRB090428 8 —-0.59+£0.16 -2.7 0.99 +£0.14 97T+£7 12.3+£1.9
GRBO081217 39 —0.61+£0.09 -2.7 10.0 £ 0.7 167 £ 11 4403
GRB090815b 30 —-1.89+0.12 -2.7 5.05+0.25 15.1 £10.8 14.4+£0.5
GRBO081021 25 0.11 +£0.25 -2.8 5.3+£0.6 117+ 11 4.2£09
GRBO081107 2.2 0.25+£0.17 -2.8 1.64 £0.28 65+ 3 11+0.3
GRBO081124 35 —0.6£0.2 -2.83 0.095=£0.026 22.8+0.7 0.67£0.18
GRB090217 32.8 —0.85+0.02 -2.86 30.8£0.3 610 £+ 32 11.2+0.3
GRB090327 24 -0.5+£0.12 -2.9 3.0£04 96.4+£5.1 3.5+£0.7
GRB090424 52 0.9 +£0.02 -2.9 52+1 177 £3 137£5
GRB081221 40 —0.42+0.03 -2.91 37.0+1.0 TTE1 33+9
GRB090719 16 —0.68£0.02 -2.92 48.3+0.4 254 £6 37.8+0.5
GRB090228 0.8 —0.35+0.04 -2.98 6.1+ 0.09 849 £ 44 133 +£8
GRB091120 52 —1.174+0.02 -2.98 30.2+04 124 +4 21.3+04
GRB090926 20+ 2 —0.75+£0.01 -3.00 145 + 4 314+ 4 80.8+ 0.4
GRB090227B 0.9 —0.53+£0.02 -3.04 8.7+£0.1 2255 + 116 34.6 £0.3
GRB090520d 12 —0.99+0.28 -3.25 4.0£0.9 46.3 £5.3 41=+1
GRB090227 50 —0.91+0.06 -3.6 9.0+0.2 1355 + 259 4.57+£0.13
GRB090902b 21 —0.696 £ 0.012 -3.85 374+£3 775+ 11 46.1+0.3
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Fig.1 Distribution of Tgg for Swift and Fermi bursts in our sample. The dashed and solid lines represent

the bursts detected by Swift and Fermi, respectively
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Fig.2 Gamma-ray fluences in 25~50 keV versus fluences in 50~100 keV band. Open triangles, filled

squares and circles represent the bursts detected by BATSE, Swift and Fermi, respectively
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Fig.3 Hardness ratio versus Tgg for bursts de- Fig.4 1gN—lgP distribution for the bursts de-
tected by Fermi. Open circles and filled circles tected by three satellites. Solid line, long-dashed
represent long bursts and short bursts, respec- line, dotted line and short-dashed line represent
tively. The dashed lines correspond to the mean Fermi bursts after correction, BATSE bursts,
hardness ratios of long bursts (lower) and short Swift bursts and Fermi bursts, respectively

bursts (upper)
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The Consistency Analysis of GRB Observational Data
for Different Satellites

LIN Yi-ging
(Department of Mathematics and Physics, Xiamen University of Technology,
Xiamen 361024)

ABsTrRACT Gamma-ray bursts (GRBs) are the most violent events in the universe. The
GRB satellite BATSE (Compton Gamma-Ray Observatory/Bursts and Transient Source
Experiment) detected more than 2700 GRBs due to its wide energy coverage (~ 25 keV to
~ 1 MeV) and all-sky viewing. Swift (Swift Gamma-ray Burst Explorer), a multi-wavelength
detector, has refreshed our understanding of the nature of GRBs. Another mission Fermi
(Fermi Gamma-ray Space Telescope) can measure the spectra in a very wide energy band
(from 8 keV to more than 300 GeV). It opens a new era of observational astronomy in the
energetic gamma-ray band. These three satellites together provide us a lot of GRB samples.
In order to investigate whether they show any statistical difference, a systematic study on
the properties of GRBs detected by these three instruments is presented. Our Swift sample
includes the bursts detected by Swift/BAT before March 2010, Fermi sample includes the
bursts detected by Fermi/GBM between August 2008 and March 2010. It is shown that,
apparently, the amount of bursts with redshifts, the proportion of long bursts in total GRBs
and the distribution of photon flux (lgN—lgP) are significantly different. However, there
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are no significant differences in the time duration Tyg and the spectral hardness ratio. All
the data of Fermi GRBs are in the energy range 8~1000 keV, much broader than that of
Swift/BAT, which is 15~150 keV. In order to make a comparison between the lgN—IlgP
distribution observed by Swift/BAT and Fermi/GBM, we correct the observed peak fluxes
of Fermi GRBs to the same energy band with the spectral information presented in the
article. The result shows that the corrected lgN—lgP distribution observed by Fermi/GBM
is also consistent with those observed by BATSE and Swift/BAT. The differences in the
amount of GRBs with redshifts and the proportion of long events in total GRBs are due to
the sensitivity of the instruments, that is, different instruments lead to the different obser-
vational properties of GRBs, while the nature of these GRBs may be the same.

Key words Gamma-ray burst: general, methods: statistical



