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ABSTRACT 
The Burst and Transient Source Experiment on the Compton Gamma-Ray Observatory detected 260 cosmic 

gamma-ray bursts during the period 1991 April 19 to 1992 March 5. This paper presents the occurrence times, 
locations, peak count rates, peak fluxes, fluences, durations, and plots of time histories for these bursts. The 
angular distribution is consistent with isotropy. The intensity distribution shows a deficit in the number of weak 
bursts, which is not consistent with a homogeneous distribution of burst sources in Euchdean space. The duration 
distribution shows evidence for a separate class of bursts with durations less than about 2 seconds. 
Subject headings: catalogs — gamma rays: bursts 

1. INTRODUCTION 

In spite of two decades of study, the origin of gamma-ray 
bursts remains an enigma. The bursts last from a few millisec- 
onds to several hundred seconds, often exhibiting complex 
temporal structure on many timescales. Their spectra are 
nonthermal, with almost all of the luminosity in the low-en- 
ergy gamma-ray band. No unambiguous counterparts have 
been found at any other wavelength. 

The Burst and Transient Source Experiment (BATSE) was 
designed primarily to investigate gamma-ray bursts with un- 
precedented sensitivity. BATSE is one of four instruments on 
the Compton Gamma-Ray Observatory (CGRO), launched 
into Earth orbit by the Space Shuttle on 1991 April 5. On April 
19, the burst trigger (see below) was enabled, and BATSE be- 
gan to record gamma-ray bursts at a rate of about 0.8 per day. 
An early and quite unexpected finding was that the distribu- 
tion of burst sources is isotropic, but that there is a deficiency 
of weak bursts, implying a lower density of sources at larger 
distances (Meegan et al. 1992). No known Galactic popula- 
tion has such a distribution, suggesting that the sources either 
reside in a previously unknown very large Galactic corona 
(Brainerd 1992a; Eichler & Silk 1992; Hartmann 1992; Li & 
Dermer 1992; Katz 1993), or they are at cosmological dis- 
tances (Paczynski 1986, 1991; Piran 1992; Mochkovitch et al. 
1992; Brainerd 1992b; Melia & Fatuzzo 1992; Paczynski 1992; 
Mao & Paczynski 1992; Usov 1992; Mészáros & Rees 1993; 
Woosley 1993). 

1 Postal address: BDM International, Washington, DC. 

Presented here is the first catalog of gamma-ray bursts ob- 
served with BATSE. This catalog contains the 260 bursts that 
satisfied the on-board trigger criteria from 1991 April 19 until 
1992 March 5. 

2. INSTRUMENTATION 

BATSE consists of eight detector modules, placed at the 
comers of the CGRO spacecraft ( Fig. 1 ). Each module consists 
of a Large Area Detector (LAD), a Spectroscopy Detector 
(SD), and associated electronics. The data presented here are 
derived only from the LADs, which are 50.8 cm diameter by 
1.27 cm thick sodium iodide scintillators, covered by a plastic 
scintillator for charged particle rejection. Photons detected by 
the LADs are pulse-height analyzed into 128 energy channels 
covering the energy range of ~25 keV to ^2 MeV. There are 
also four broad discriminator channels: 25-50 keV^y50-100 
keV, 100-300 keV, and >300 keV. Data from the eight mod- 
ules are sent to a Central Electronics Unit (CEU), where they 
are compiled into a number of different data types. The CEU 
also controls the triggering of the burst memory, and manages 
the command and telemetry interface to the spacecraft. Addi- 
tional details of the BATSE hardware can be found in Fishman 
et al. (1989). 

A burst trigger is generated by the BATSE on-board software 
if two or more detectors register significant increases in count 
rate in any of three time intervals: 64 ms, 256 ms, or 1024 ms. 
The required increase is specified by command in terms of 
standard deviations above background. These thresholds were 
set at 5.5 a in each of the three time scales for most ( ~88%) of 
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Fig. 1.—Gamma-Ray Observatory showing the eight BATSE detectors on the corners of the spacecraft 

the flight. The average background is computed every 17 sec- 
onds. When a burst trigger occurs, data are stored at a high rate 
into memory for 240 seconds. These data accumulations, con- 
sisting of several combinations of temporal and energy resolu- 
tion, are then read out over the next 90 minutes. During the 
readout period, triggering is disabled on the 256 and 1024 ms 
timescales, and the threshold on the 64 ms timescale is revised 
to the maximum rate of the burst currently being read out. If a 
subsequent trigger (referred to as an overwrite) exceeds this 
higher threshold, the current readout is aborted, and data from 
the overwrite are stored in the burst memories. Both overwrit- 
ing and overwritten bursts are included in the burst catalog. 
However, overwriting bursts are excluded from any analyses 
that require intensity dependent corrections for exposure be- 
cause the sky exposure matrix (described below) does not in- 
clude burst readout intervals. All overwritten bursts transmit 
enough data to determine peak flux and location. 

The CGRO is in a circular orbit, with an inclination of 28.5 
degrees. The initial altitude was 450 km, and decreased to 
~410 km by 1992 March 5. Burst triggering is disabled when- 
ever the spacecraft passes through the South Atlantic Anomaly 
(SAA), and whenever the spacecraft is within one of several 
high latitude regions identified as having a high probability of 
triggers caused by particle precipitation. 

3. GROUND DATA PROCESSING 

Data covering a 24 hour period are delivered daily from the 
NASA/Goddard Space Flight Center to the BATSE Opera- 
tions at the NASA/Marshall Space Flight Center. Burst trig- 
gers are usually processed within one day of receipt. This sec- 
tion describes the ground processing of burst data. 

3.1. Burst Recognition 

Besides gamma-ray bursts, other types of events may give 
rise to a burst trigger. During the period covered by this catalog 
there were a total of 1362 triggers, of which 261 were cosmic 
gamma-ray bursts (one long burst generated two triggers), 455 
were solar flares, 434 were caused by particle precipitation 
events, 129 were caused by entrance into the SAA, 36 were 
caused by Cygnus X-l rising above the Earth’s limb, 39 were 
caused by large fluctuations from Cygnus X-l, and eight were 
of unknown origin. Several methods, described below, are 
used to separate true cosmic gamma-ray bursts from other 
sources of triggers. Mallozzi et al. (1992) have analyzed the 
various classes of events and have shown that misidentifica- 
tions occur at about the l%-2% level. 

Solar flares are distinguished by their locations near the sun, 
their generally soft spectra, and their coincidence with solar 
X-ray events detected by the GOES satellite. 

Some false triggers are caused by passage of the spacecraft 
through or near regions where quasi-trapped charged particles 
(primarily electrons) are precipitating (Horack & Fishman 
1991). This occurs most often during geomagnetically dis- 
turbed periods, usually after high solar activity. Since the elec- 
trons are confined to circular orbits, electron precipitation 
around the spacecraft produces bremsstrahlung radiation that 
results in nearly equal counting rates in oppositely facing de- 
tectors. Such triggers are thus easily identified. 

At other times, bremsstrahlung radiation is detected as elec- 
trons precipitate into the atmosphere at some distance from 
the spacecraft. This is also readily detectable as radiation con- 
sistent with a localized source, coming from near the horizon 
at higher geomagnetic regions of the orbit. A common charac- 
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teristic of these events is that the time profile will be different in 
different detectors, due to spacecraft motion past the source 
region. 

Both causes of false triggers from precipitating electrons 
have characteristic soft spectra and are confined to energies 
below 300 keV. Many of these electron precipitation events 
have been traced to a VLF transmitter in Western Austraha 
which is capable of scattering trapped electrons. Some false 
triggers are also caused by charged particles in regions adjacent 
to the SAA, especially after this region expands following high 
solar activity. Such events are easily distinguished as a gradual 
increase in count rate in all detectors. 

False triggers can occur when Cygnus X-l either rises above 
the Earth’s limb or produces a large fluctuation. Cygnus X-l 
rises are apparent as steps in the count rate that occur at the 
predicted time of emergence. Fluctuations of Cygnus X-l are 
distinguished from gamma-ray bursts using a Bayesian statisti- 
cal analysis described by Meegan et al. ( 1993 ). This technique 
relies on the observation that Cygnus X-1 fluctuations are very 
close to threshold and have computed locations within 30 de- 
grees of the location of Cygnus X-l. 

3.2. Burst Locations 

The orientation of the BATSE detectors permits determin- 
ing the direction to the source of each trigger. The count rate 
on each of the LAD’s varies approximately as the cosine of the 
angle between the direction to the burst source and the detec- 
tor normal. Since the detector faces are oriented as the faces of 
an octahedron, any burst will illuminate four detectors, allow- 
ing the direction and intensity to be computed using chi- 
squared minimization of the difference between expected and 
observed counts. The location algorithm, described in more 
detail by Brock et al. (1992a) and in Appendix A, exhibits 
systematic errors of about 4 degrees, and statistical errors that 
depend on the burst intensity. Near the trigger threshold, the 
statistical errors are about 13 degrees (Meegan et al. 1993). 

Fig. 2.—Location errors for events with known locations. Shown are 
the actual errors for solar flares, IPN located bursts, and fluctuations from 
Cygnus X-1. These are plotted as a function of burst intensity, as measured 
by the signal-to-noise in the two most brightly illuminated detectors. 

Fig. 3.—Estimated statistical error for burst locations. The error repre- 
sents the radius of the 1 a (68% probability) error circle. 

The location algorithm uses the detector response as a function 
of energy and angle of incidence as determined by calibrations, 
and corrects for scattering from the Earth’s atmosphere. 

Figure 2 shows the location errors for events with known 
celestial coordinates. Included are solar flares, weak fluctua- 
tions from Cygnus X-1, and strong bursts localized by the In- 
terplanetary Network (IPN). The actual error is plotted as a 
function of signal-to-noise in the two most brightly illumi- 
nated detectors. The dashed line represents a rough estimate of 
the statistical error that is inversely proportional to the signal- 
to-noise. The solid line is the total error, i.e., the statistical error 
plus a systematic error of 4 degrees (68% error circle radius), 
determined from the actual errors of the IPN-located strong 
bursts (K. Hurley 1993, private communication). Figure 3 
shows a similar plot for bursts, where each point is the com- 
puted statistical error of the burst location, as determined by 
the location algorithm. The dashed line is the same estimate of 
the statistical error as shown in Figure 2. The estimated errors 
cluster closely to this line. These plots demonstrate that the 
estimated statistical and systematic errors are consistent with 
known actual errors. 

3.3. Sky Exposure Matrix 

A detailed sky exposure matrix T(a, ô,f, r) has been pro- 
duced that specifies the total time that BATSE is sensitive to 
bursts as a function of burst peak flux / (on each of the three 
trigger timescales r ), and the right ascension a and declination 
ô of the burst (Brock et al. 1992b). The matrix is generated 
from trigger threshold data available every 5 minutes, con- 
verted to fluxes for 422 points distributed over the celestial 
sphere. Near threshold, the exposure vs location exhibits an 
octahedral pattern for a fixed CGRO orientation. Since the 
spacecraft is reoriented on average every 2 weeks, this pattern 
smooths out over time. When the burst trigger is enabled (i.e., 
outside of the SAA and particle event regions), a strong burst 
occurring anywhere above the horizon will result in a trigger. 
Because of the spacecraft orbital precession, the exposure for 
strong bursts becomes a function only of declination. The ex- 
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Fig. 4.—BATSE sky exposure for strong bursts vs. declination, show- 
ing the decreased sensitivity near the equator due to Earth blockage, and 
the decreased sensitivity in the southern hemisphere due to disabling of the 
instrument while in the SAA. Data are summed over 322 days of the 
catalog, TJD 8365 to TJD 8686. 

posure can be expressed with good accuracy as a product of a 
function of declination and an efficiency that depends on peak 
flux/: 

T(a, ô,/t)= TXôM/r). 

The function T(5) is shown in Figure 4. The increased expo- 
sure near the celestial poles is due to reduced Earth blockage. 
The decreased exposure at negative declinations is due to the 
South Atlantic Anomaly. The total exposure of BATSE for 
bright bursts is J T(ö)dü= 1.2 X 108 s sr for this catalog. The 
efficiency e(/ r) as a function of peak flux /is shown for each 
of the three trigger timescales r in Figure 5. At fluxes close to 
the trigger threshold, the efficiency is underestimated because 
atmospheric scattering is not included. Further details of the 
sky exposure calculation are provided in Appendix B. The data 
in Figures 4 and 5 are available in tabular form from the 
CGRO Science Support Center (see § 4). 

3.4. VIVmax 

The L/Fmax statistic (Schmidt 1968; Schmidt, Higdon, & 
Heuter 1988) provides a test for the hypothesis that the burst 
sources are homogeneously distributed in Euchdean space. 
This test accounts for varying instrument thresholds by com- 
paring the peak count rate in a burst to the trigger threshold 
count rate at the time of the trigger. This statistic is computed 
for each burst in which there are sufficient data to determine 
the peak rate and the threshold. Details of the computation of 
F/Fmax with BATSE data are provided in Appendix C. 

3.5. Peak Flux 

The peak fluxes in units of photons cm-2 s-1 were computed 
for each of the three trigger timescales. These data are pro- 

duced by a direct inversion spectral analysis technique applied 
to four energy channel data. The data incorporated in this 
analysis consisted of the summed data for the detectors that 
detected the burst at greater than 5.5 a at the time of the burst 
trigger, binned in 64 ms bins covering the time range from -2 s 
before the burst trigger to 240 s after the burst trigger. These 
data had four broad energy bins spanning the ranges 25-50 
keV, 50-100 keV, 100-300 keV, and E > 300 keV. The data 
were background subtracted and then the peak burst rate in 
counts in the energy range 50-300 keV was selected using a 
sliding window on the 64 ms binned data. 

The selected peak count rate spectrum was then inverted 
from counts s-1 bin to photons s-1 bin using the inverse of 
four-channel detector response matrices calculated for each 
detector that contributed to the summed data set. These matri- 
ces were created with bin widths equivalent to the data binning 
and burst viewing angle for each detector. Atmospheric scat- 
tering corrections were applied to these matrices as well. The 
matrices were summed and then inverted. Multiplying a 
counts spectrum by this inverted matrix produced a photon 
spectrum with the same binning as the counts spectrum de- 
scribed above. The 50-100 keV and 100-300 keV bins were 
then summed to produce the peak rates presented in the flux 
table. 

3.6. Fluence 

The fluence in the traditional units of ergs cm-2, integrated 
over the duration of the burst, was computed for each of the 
four discriminator energy channels. The major uncertainty in 
computing fluence lies in the conversion of counts to energy, 
which is sensitive to the slope of the spectrum present in the 
channel. In order to derive an estimate of the spectral shape in 
each energy channel a simple model was fit to each of the four 
channel spectra. Here the photon fluxes in each channel were 
expressed in log (flux) vs. log (energy) coordinates. In these 
coordinates the data were linearly interpolated to 12 points 

Fig. 5.—Trigger efficiency vs. peak flux for each of the trigger time- 
scales. 
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total. Then a quadratic polynomial was fit to the data in these 
coordinates using a linear least-squares algorithm. This model 
was used to calculate the spectral shape across each channel. 
This spectral form multiplied by the energy was used to calcu- 
late the average energy per photon in this channel. Then the 
total energy in the channel was calculated from this average 
energy times the number of photons per channel obtained in 
the direct inversion. 

4. THE CATALOG 

Table 1 presents the 260 BATSE bursts triggers between 
1991 April 19 and 1992 March 5. The first column is the 
BATSE trigger number, which begins with 105. The next col- 
umn specifies the burst name in the format IB yymmdd, 
where yy is year, mm is month, and dd is day of month. If more 
than one burst occurs in a day, a single letter suffix (B, C, 
D • • • ) is added to the name. The suffix A is not normally 
used; it may be added to the nonsuffixed burst if required for 
subsequent automated processing (e.g., IB 910928 = IB 
910928A). The next column specifies the time of the trigger 
expressed as the Truncated Julian Day (TJD = Julian Day — 
2,440,000.5 ) and the seconds of day ( SOD). The next column 
specifies the trigger time in the format day of year and Univer- 
sal Time (UT). The next four columns give the computed 
location in equatorial (epoch 2000) and Galactic coordinates 
and the error in location. The tabulated error radius represents 
the radius of a circle that has the same area as the 1 a statistical 
error box. The actual 1 a contours are not necessarily circular. 
These radii represent errors due to photon counting statistics 
only; each location also has a systematic error of approxi- 
mately 4 degrees that is not folded into the table entries. The 
next column specifies the largest of the three values of Cmax/ 
Qnin, the maximum count rate divided by the threshold count 
rate. Some entries are missing because of telemetry gaps. The 
next two columns specify the threshold number of counts Cmin 

and the relevant trigger timescale. Note that the latter is not 
necessarily the timescale for the trigger, but the timescale for 
which Cmax/Cmin is the largest. The U/Fmax statistic is simply 
(Cmax/^min)-372- The column labeled r9o is a measure of the 
burst duration. It is the time during which the burst integrated 
counts increases from 5% to 95% of the total counts. Several of 
the bursts have no entry in this column because of telemetry 
gaps. The next two columns specify the peak flux and error. 
The energy interval for the peak flux is ~50 to ~300 keV (the 
burst trigger range), and the integration time is 256 ms. The 
next two columns specify the fluence in the ~50 to ~300 keV 
energy range and the error on this fluence. The next two col- 
umns specify a hardness ratio and its error. This hardness ratio 
is defined as the fluence in channel 3 (~ 100 to ~300 keV) 
divided by the fluence in channel 2 ( ~50 to ~ 100 keV). The 
last two columns specify the total fluence (above ~25 keV) 
and error over the duration of the burst. 

Tables 2 through 7 provide subsets of the burst catalog, 
sorted by peak flux, fluence, and duration. Tables 2 and 3 fists 
the 20 most intense and the 20 least intense bursts, respec- 
tively, as measured by peak flux. Tables 4 and 5 are similar fists 
for total fluence. Tables 6 and 7 fist the longest and shortest 
bursts, as measured by Tgo- 
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More extensive data on each of these bursts may be obtained 
from the Compton Observatory Science Support Center.2 

5. TIME HISTORY PLOTS 

Figure 6 is a compilation of the time histories of all the 
bursts. The count rate (in units of 1000 counts per second) is 
plotted against time in seconds. The count rate is a sum over 
the triggered detectors (two to four), and covers the burst trig- 
ger channels ( ~50 keV to ~300 keV). Due to the wide range 
of temporal structure in bursts, the plot duration and temporal 
resolution are individually selected. Occasional gaps in the 
plots result from bit errors or gaps in the telemetry. 

6. ANGULAR DISTRIBUTION 

Figure 7 shows the distribution of all the bursts in Galactic 
coordinates. The isotropy of the burst distribution is apparent. 
Several measures of anisotropy are given in Table 8. The best 
statistics for detecting a Galactic association are (cos O') and 
(sin2 è - j), where 6 is the angle between the direction to the 
burst and the Galactic center and b is the Galactic latitude. 
These are measures of the dipole and quadrupole moments, 
respectively, in Galactic coordinates. Two statistics that mea- 
sure dipole and quadrupole anisotropies in any direction are 

and it (Briggs 1993). The statistics (sin 5) and (sin2 b - 
I) are measures of the dipole and quadrupole moments in 
equatorial coordinates. In this case, the dipole is measured 
with respect to the north celestial pole. These two statistics are 
the most sensitive for detecting BATSE’s nonuniform sky cov- 
erage. Table 8 presents each of these statistics and the values 
that would be expected for an isotropic distribution, with and 
without correction for the nonuniform sky coverage T{b). The 
errors on the expected values arise from the finite number of 
bursts observed. The errors on the observed value arise only 
from uncertainties in the computed burst locations. A devia- 
tion from isotropy would appear as a significant difference 
between the last two columns. The table indicates that there is 
no statistically significant evidence for anisotropy and that the 
nonuniform sky coverage is not yet an important effect. How- 
ever, it will become more important as more bursts are ob- 
served, resulting in a reduced statistical error. A more com- 
plete analysis of the isotropy of bursts is presented by Briggs et 
al. (1994). 

7. INTENSITY DISTRIBUTION 

The distribution of burst intensities provides information on 
the radial distribution of burst sources. Specifically, if the 
sources are distributed homogeneously in Euclidean space 
throughout the volume sampled, then the integral brightness 
distribution will be a power law with slope -3/2. Since instru- 
ment threshold effects can severely bias brightness distribu- 
tions, the accepted statistic for testing homogeneity is V/ Fmax 

2 To access the burst database, INTERNET users type “telnet 
grossc.gsfc.nasa.gov”, DECNET users type “set host grosse”. The login 
name is “gronews”, and no password is required. 
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TABLE IA 
Gamma-Ray Burst Parameters—First BATSE Catalog 

Trigger 
Number 

Burst 
Name 

Time 
(TJD:s) 

Time 
(DOY:h:m:s) 

a 
(°) 

6 
n 

i11 

(°) 
6n 

(°) 
Stat. Loc. 
Error (°) 

C/Cm Time 
Scale (ms) 

105 
107 
108 
109 
110 
111 
114 
121 
130 
133 
138 
142 
143 
148 
160 
171 
179 
185 
204 
206 
207 
211 
214 
218 
219 
222 
223 
226 
228 
229 
235 
237 
249 
253 
257 
269 
289 
297 
298 
332 
351 
353 
373 
394 
398 
401 
404 
408 
414 
432 
444 
451 
465 
467 
469 

IB 910421 
IB 910423 
IB 910424 
IB 910425 
IB 910425B 
IB 910426 
IB 910427 
IB 910429 
IB 910430 
IB 910501 
IB 910502B 
IB 910502 
IB 910503 
IB 910505 
IB 910507 
IB 910509 
IB 910511 
IB 910512 
IB 910517B 
IB 910517 
IB 910518 
IB 910518B 
IB 910521B 
IB 910521 
IB 910522 
IB 910523 
IB 910523B 
IB 910525 
IB 910526B 
IB 910526 
IB 910528 
IB 910529 
IB 910601 
IB 910602B 
IB 910602 
IB 910604 
IB 910607 
IB 910608 
IB 910609 
IB 910612 
IB 910614B 
IB 910614 
IB 910616 
IB 910619 
IB 910620 
IB 910620B 
IB 910621B 
IB 910621 
IB 910622 
IB 910625 
IB 910626 
IB 910627 
IB 910629B 
IB 910629 
IB 910630 

8367:33243.8 
8369:71684.8 
8370:71006.6 
8371: 2265.7 
8371:20253.3 
8372:80046.7 
8373:32720.8 
8375:11509.8 
8376:61719.2 
8377:30014.1 
8378:40667.4 
8378:81443.4 
8379:25452.7 
8381:72916.1 
8383:52275.9 
8385:11010.7 
8387: 7907.7 
8388:54909.4 
8393:38927.2 
8393:86135.2 
8394:12331.5 
8394:53725.8 
8397:18877.1 
8397:76453.3 
8398:43929.7 
8399:68604.6 
8399:85129.1 
8401:69988.0 
8402:12744.3 
8402:16750.2 
8404:77215.4 
8405:63360.9 
8408:69734.5 
8409:38406.8 
8409:82501.1 
8411:75654.5 
8414:16261.3 
8415:83640.7 
8416: 2907.1 
8419:31755.9 
8421: 6864.5 
8421:35247.0 
8423:38364.8 
8426:51272.8 
8427:20250.4 
8427:66168.5 
8428: 7037.6 
8428:58604.9 
8429:59643.5 
8432:19714.1 
8433:26113.5 
8434:16157.8 
8436:18945.7 
8436:71748.3 
8437:27422.3 

111:09:14: 3.8 
113:19:54:44.8 
114:19:43:26.6 
115:00:37:45.7 
115:05:37:33.3 
116:22:14: 6.7 
117:09:05:20.8 
119:03:11:49.8 
120:17:08:39.2 
121:08:20:14.1 
122:11:17:47.4 
122:22:37:23.4 
123:07:04:12.7 
125:20:15:16.1 
127:14:31:15.9 
129:03:03:30.7 
131:02:11:47.7 
132:15:15: 9.4 
137:10:48:47.2 
137:23:55:35.2 
138:03:25:31.5 
138:14:55:25.8 
141:05:14:37.1 
141:21:14:13.3 
142:12:12: 9.7 
143:19:03:24.6 
143:23:38:49.1 
145:19:26:28.0 
146:03:32:24.3 
146:04:39:10.2 
148:21:26:55.4 
149:17:36: 0.9 
152:19:22:14.5 
153:10:40: 6.8 
153:22:55: 1.1 
155:21:00:54.5 
158:04:31: 1.3 
159:23:14: 0.7 
160:00:48:27.1 
163:08:49:15.9 
165:01:54:24.5 
165:09:47:27.0 
167:10:39:24.8 
170:14:14:32.8 
171:05:37:30.4 
171:18:22:48.5 
172:01:57:17.6 
172:16:16:44.9 
173:16:34: 3.5 
176:05:28:34.1 
177:07:15:13.5 
178:04:29:17.8 
180:05:15:45.7 
180:19:55:48.3 
181:07:37: 2.3 

269.3 
196.7 
171.9 

92.4 
346.9 

77.8 
78.7 

180.1 
135.3 
133.3 
134.2 
56.9 
87.2 

178.6 
299.5 
340.2 
266.5 

93.6 
107.2 
344.6 
218.3 
246.8 
115.0 
208.1 
137.9 
109.7 
352.0 
229.6 
110.1 

57.3 
242.7 
216.7 
311.4 
115.6 
142.2 

25.6 
138.9 
246.2 
108.9 
334.7 
173.6 

20.7 
301.3 

22.0 
69.5 
62.1 

327.1 
221.2 

2.3 
318.9 
135.4 
200.0 
101.4 
68.5 

305.1 

26.5 
-5.2 

-24.9 
-18.6 

22.6 
-2.1 
-5.1 
18.1 
-0.2 
-0.7 

-10.2 
-52.0 

37.6 
33.2 

-44.2 
39.6 
57.2 
71.7 
52.1 
25.1 
57.9 
-8.7 

-34.9 
-38.5 
-51.8 

1.3 
27.5 

-60.0 
0.6 

-51.0 
47.1 

-27.3 
33.7 
48.4 
54.1 

-34.3 
54.7 

-63.8 
-41.7 

13.2 
-25.5 
-15.7 

4.9 
-37.3 

23.9 
67.4 
-8.2 
-5.8 

-58.2 
51.6 

8.6 
-3.2 

-50.5 
2.0 

33.2 

52.0 
310.1 
279.8 
225.4 

93.6 
202.9 
206.2 
247.8 
229.3 
228.6 
237.9 
262.3 
172.9 
183.2 
355.4 
97.2 
85.5 

142.6 
164.9 

92.9 
99.8 

6.3 
249.2 
315.8 
272.5 
214.9 
101.1 
320.3 
215.7 
260.8 

73.9 
327.7 

75.7 
170.2 
162.4 
249.3 
162.2 
324.0 
253.2 

75.5 
281.8 
157.0 
46.0 

268.0 
175.3 
140.2 
47.8 

346.9 
313.4 

92.8 
220.4 
316.8 
259.8 
193.7 

72.1 

23.0 
57.5 
34.2 

-17.4 
-34.3 
-23.2 
-23.8 

75.2 
28.4 
26.4 
22.0 

-48.9 
5.0 

76.3 
-30.0 
-16.7 

31.3 
22.8 
23.7 

-31.1 
54.4 
26.7 
-6.2 
22.8 
-2.4 

6.7 
-31.8 
-2.2 

6.7 
-49.0 

46.4 
30.9 
-5.8 
28.1 
44.4 

-76.9 
42.4 

-10.1 
-13.5 
-35.3 

34.2 
-76.4 
-14.0 
-77.2 
-15.2 

11.4 
-42.8 

47.2 
-58.1 

1.8 
32.8 
58.9 

-21.5 
-29.1 
-1.8 

0.6 
13.9 
12.1 

1.0 
6.4 
5.7 
8.5 
2.1 
0.9 
4.8 

26.2 
0.6 
0.6 
2.8 
0.7 
2.0 
3.1 
4.4 
3.6 
5.7 
6.0 
4.3 
9.4 

14.5 
0.7 
1.6 

12.0 
1.4 
7.8 
9.8 
5.3 
3.9 
0.7 

21.6 
1.2 
3.3 

14.1 
7.4 
0.6 
1.3 
4.0 
7.5 
8.9 
1.5 
1.0 

12.5 
2.5 
4.3 

13.5 
3.3 
1.4 
0.3 

15.4 
1.1 
0.7 

34.1 
1.1 
1.0 

13.1 
1.6 
1.4 
1.6 
2.1 
9.8 
2.4 
1.7 
2.3 

130.0 
5.0 
5.5 
2.1 

12.4 
1.3 
1.6 

3.5 
1.7 
1.6 
2.3 

41.7 
10.4 

1.2 
4.6 
2.2 
1.0 
1.3 
1.8 

102.6 
1.3 
6.5 

1.1 
4.6 

60.4 
5.4 
5.5 

2.7 
17.6 

1.0 
4.9 
3.5 
1.9 
5.0 

12.9 
30.9 

1.0 
18.4 
15.7 

286 
264 

60 
286 
264 
264 
264 

70 
242 
264 
121 
233 
264 
264 
264 
242 
132 

66 
336 

66 
336 
143 
336 
336 
336 
364 
308 
364 

93 
336 
336 
336 
143 
336 

132 
66 
66 

264 
264 

264 
286 

264 
242 
264 
264 

66 
138 
264 
264 
264 
264 

1024 
1024 

64 
1024 
1024 
1024 
1024 

64 
1024 
1024 

256 
64 

1024 
1024 
1024 
1024 

256 
64 

1024 

64 
1024 

256 
1024 
1024 
1024 
1024 
1024 
1024 

64 
1024 
1024 
1024 

256 
1024 

256 
64 
64 

1024 
1024 

1024 
1024 

1024 
1024 
1024 
1024 

64 
64 

1024 
1024 
1024 
1024 

234 

American Astronomical Society • Provided by the NASA Astrophysics Data System 



19
94

A
pJ

S 
..

. 
92

..2
29

F
 

TABLE IB 
Gamma-Ray Burst Parameters—First BATSE Catalog 

Trigger 
Number 

Burst 
Name 

^90 
(9 

Peak Flux 
(ph cm-2 s“1) 

Fluence 50-300 keV 
(erg cm-2) 

Hardness 
Ratio 

Fluence > 20 keV 
(erg cm“2) 

Comments 

105 
107 
108 
109 
110 
111 
114 
121 
130 
133 
138 
142 
143 
148 
160 
171 
179 
185 
204 
206 
207 
211 
214 
218 
219 
222 
223 
226 
228 
229 
235 
237 
249 
253 
257 
269 
289 
297 
298 
332 
351 
353 
373 
394 
398 
401 
404 
408 
414 
432 
444 
451 
465 
467 
469 

IB 910421 
IB 910423 
IB 910424 
IB 910425 
IB 910425B 
IB 910426 
IB 910427 
IB 910429 
IB 910430 
IB 910501 
IB 910502B 
IB 910502 
IB 910503 
IB 910505 
IB 910507 
IB 910509 
IB 910511 
IB 910512 
IB 910517B 
IB 910517 
IB 910518 
IB 910518B 
IB 910521B 
IB 910521 
IB 910522 
IB 910523 
IB 910523B 
IB 910525 
IB 910526B 
IB 910526 
IB 910528 
IB 910529 
IB 910601 
IB 910602B 
IB 910602 
IB 910604 
IB 910607 
IB 910608 
IB 910609 
IB 910612 
IB 910614B 
IB 910614 
IB 910616 
IB 910619 
IB 910620 
IB 910620B 
IB 910621B 
IB 910621 
IB 910622 
IB 910625 
IB 910626 
IB 910627 
IB 910629B 
IB 910629 
IB 910630 

(5.18±0. 
(3.63±0. 
(3.14±0. 
(9.02±0. 
(4.30±0. 
(9.82±0. 
(5.75±1. 
(7.50±0. 
(6.20±0. 
(1.82±0. 
(3.15±0. 

(5.08±0. 
(3.98±0. 
(1.70±0. 
(2.48±0. 
(7.23±0. 
(1.92±2. 
(6.27±0. 

(8.50±0. 
(5.59±0. 
(4.57±0, 
(1.22±0. 
(2.97±0. 
(7.31±0. 
(2.92±0. 
(2.21±0. 
(1.24±0. 
(4.48±1. 
(2.64±0. 
(4.05±0. 
(2.85±0. 
(8.96±3, 
(8.08±0. 

18)E+0 
,22)E+1 
59)E+0 
03)E+1 
01)E+2 
,23)E+1 
48)E+1 
13) E+1 
05)E+1 
01) E+2 
23)E—1 

02) E+1 
73)E+1 
14) E+1 
44) E+1 
,18)E+0 
02)E—1 
15) E+1 

30) E—2 
15)E+1 
45) E+1 
09)E+0 
,14)E+1 
,05)E+1 
12)E+1 
00)E+2 
,27)E+1 
43)E—1 
31) E+1 
35)E+1 
09)E+1 
,26)E—1 
42)E+1 

(6.70±1.20)E-2 
(9.60±1.43)E—1 
(4.48±0.91)E—1 
(5.06±0.44)E+1 
(1.47±0.04)E+2 

(1.54±0. 
(1.06±0. 
(2.56±0, 
(5.06±0. 
(1.23±0. 
(8.54±0, 
(1.55±0. 
(3.40±0, 
(2.56±1. 
(1.52±0 
(1.38±0. 
(3.77±0. 
(1.54±0. 

18)E+0 
02) E+2 
45)E+1 
18)E+0 
03) E+2 
31)E+1 
65)E+1 
50)E—2 
43)E—1 
24)E+1 
26)E+1 
38)E+1 
13)E+1 

11.86±0.26 
0.30Í0.11 
0.44Í0.11 
3.62Í0.17 
0.48Í0.11 
0.60Í0.11 
0.72Í0.12 
1.50Í0.14 
3.47Í0.18 
0.66Í0.12 
0.72Í0.11 
8.60Í0.26 

47.57i0.68 
1.40Í0.13 
3.00Í0.19 
0.65Í0.16 
4.74Í0.18 
0.73Í0.12 
0.67Í0.11 
1.66Í0.15 
1.02Í0.15 
0.51Í0.12 
0.75Í0.12 
0.87Í0.12 

18.0610.30 
3.99Í0.17 
0.46Í0.12 
1.30Í0.12 
1.05Í0.13 
0.67Í0.10 
0.55Í0.12 
0.82Í0.12 

34.62i0.40 
0.50Í0.12 
1.7Ü0.14 
1.37Í0.12 
0.51Í0.10 
2.19Í0.14 

22.05i0.38 
1.19Í0.11 
1.23Í0.13 
0.96Í0.12 
0.82Í0.14 
4.78Í0.18 
1.7Ü0.19 
0.33Í0.11 
l.OliO.ll 
1.43Í0.13 
l.OliO.ll 
1.34Í0.15 

16.6010.30 
16.92i0.47 
0.29Í0.10 
7.73Í0.24 
4.22Í0.20 

(3.3710.18) E—6 
(1.1610.23) E—7 
(4.69il.34)E—8 
(2.5010.01) E—5 
(2.2410.15) E—6 
(3.9110.10) E—6 
(1.4210.17) E—6 
(7.4210.11) E—6 
(1.8410.01) E—5 
(3.17i0.13)E—6 
(7.68i0.80)E—8 
(5.7110.04) E—6 
(5.3210.01) E—5 
(1.4610.04) E—6 
(3.9010.06) E—6 
(1.2310.06) E—6 
(7.8210.22) E—7 
(4.24i0.53)E—8 
(5.9210.24) E—7 
(1.2310.17) E—7 
(6.66i0.65)E—8 
(1.1510.06) E—6 
(8.54i0.59)E—7 
(1.5810.15) E—7 
(1.4810.01) E—5 
(3.8010.07) E—6 
(2.32i0.36)E—7 
(1.2610.01) E—5 
(3.0110.31) E—7 
(6.5410.76) E—8 
(1.1910.07) E—6 
(4.6410.31) E—7 
(5.4210.01) E—5 
(4.6410.77) E—8 
(5.4810.07) E—6 
(5.0910.25) E—7 
(3.35i0.49)E—8 
(1.8910.08) E—7 
(1.4410.02) E—6 
(2.8010.05) E—6 
(1.2910.02) E—5 
(4.89il.20)E—8 
(2.1210.19) E—7 
(3.1210.01) E—5 
(3.2910.08) E—6 
(1.4410.22) E—7 
(2.8910.05) E—6 
(4.8410.11) E—6 
(3.76i0.33)E—7 
(8.20i0.43)E—8 
(8.4210.18) E—7 
(1.1210.01) E—5 
(2.97i0.46)E—7 
(2.5610.04) E—6 
(3.3010.04) E—6 

1.55Í0.14 
1.04Í0.40 

2.42Í0.02 
3.80Í0.45 
1.07Í0.05 
1.03Í0.25 
1.81Í0.05 
2.76Í0.03 
3.24Í0.25 
3.31Í0.70 
3.30Í0.05 
6.01Í0.04 
1.27Í0.07 
3.65Í0.10 
1.75Í0.16 
1.82Í0.09 
3.98Í0.90 
9.73Í1.51 
4.27Í1.35 
6.88Í1.93 
1.90Í0.19 
0.94Í0.13 
3.49Í0.75 
2.50Í0.03 
2.66Í0.09 
2.58Í0.78 
2.94Í0.04 
1.42Í0.26 
4.84Í1.23 
4.51Í0.48 
4.60Í0.85 
3.47Í0.01 
1.09Í0.35 
3.24Í0.08 
3.85Í0.34 
8.22Í3.35 
4.68Í0.49 
4.86Í0.15 
2.15Í0.07 
2.41Í0.05 
1.43Í0.64 

3.54Í0.03 
2.61Í0.11 
2.39Í0.61 
1.89Í0.07 
1.65Í0.07 
2.21Í0.36 
7.46Í1.17 
2.25Í0.09 
1.67Í0.02 
3.82Í1.13 
4.36Í0.16 
4.25Í0.14 

(5.2710.25) E—6 
(< 1.1) E—6 

(1.5210.42) E—6 
(5.89i0.09)E—5 
(3.09i0.72)E—6 
(5.02i0.45)E—6 
(< 2.4) E—6 

(1.7210.11) E—5 
(3.8710.08) E—5 
(5.7510.83) E—6 
(1.36i0.64)E—7 
(7.6210.18) E—6 
(2.9210.01) E—4 
(2.1010.22) E—6 
(4.8610.23) E—6 
(1.8410.26) E—6 
(1.1110.14) E—6 
(< 1.3) E—7 

(2.1010.23) E—6 
, (5.57il.42)E—7 
(4.0411.18) E—7 
(1.52i0.44)E—6 
(1.26i0.32)E—6 
(5.18il.29)E—7 
(3.26i0.07)E—5 
(7.1310.52) E—6 
(< 4.1) E—7 

(3.94i0.13)E—5 
(4.8111.63) E—7 
(< 1.4) E—7 

(2.96i0.36)E—6 
(9.13i2.97)E—7 
(1.5010.01) E—4 
(< 3.4) E—7 

(3.6710.09) E—5 
(8.0211.43) E—7 
(< 1.2) E—7 

(1.0710.10) E—6 
(6.2910.12) E 
(4.02i0.31)E—6 
(3.5010.15) E—5 
(< 1.3) E—7 

(2.7611.03) E—7 
(7.2010.12) E—5 
(5.9510.43) E—6 
(< 2.8) E—7 

(5.2210.52) E—6 
(6.4410.64) E—6 
(5.9612.84) E—7 
(7.0911.02) E—7 
(1.5010.11) E—6 
(2.13i0.05)E—5 
(< 5.7) E—7 

(6.7410.24) E—6 
(1.0710.04) E—5 

A(U),H 

A(UPC) 

A(U) 
A(UE) 
A(E) 

A(U),T(6),F 
A(UPCE) 

T(.5) 

X 
A(UP),B 

A(UGC) 
F 

T(4),H 

6 X 

T(.1),F 
X 

G 
G 

A(UC) 

A(UG) 

235 
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TABLE IA—Continued 

Trigger 
Number 

Burst 
Name 

Time 
(TJD:s) 

Time 
(DOY:h:m:s) 

a 
(°) 

6 
n 

F 
n 

bu 

(°) 
Stat. Loc. C/C^ Cm 
Error (°)  

Time 
Scale (ms) 

472 
473 
474 
480 
486 
491 
493 
501 
503 
508 
512 
516 
526 
537 
540 
543 
547 
548 
549 
550 
551 
555 
559 
563 
568 
575 
577 
591 
593 
594 
603 
606 
612 
630 
640 
647 
658 
659 
660 
666 
673 
676 
677 
678 
680 
685 
686 
690 
692 
704 
711 
717 
727 
729 
734 

IB 910701 
IB 910702B 
IB 910702 
IB 910703 
IB 910705B 
IB 910705 
IB 910706 
IB 910708 
IB 910709 
IB 910710 
IB 910711 
IB 910712 
IB 910713 
IB 910714 
IB 910715 
IB 910717 
IB 910717B 
IB 910718B 
IB 910718C 
IB 910718D 
IB 910718 
IB 910719 
IB 910721B 
IB 910721 
IB 910722 
IB 910725 
IB 910725B 
IB 910730B 
IB 910730C 
IB 910730 
IB 910802 
IB 910802B 
IB 910803 
IB 910805 
IB 910806 
IB 910807 
IB 910809C 
IB 910809B 
IB 910809 
IB 910811 
IB 910813 
IB 910814C 
IB 910814B 
IB 910814 
IB 910815 
IB 910816B 
IB 910816 
IB 910817 
IB 910818 
IB 910821 
IB 910822 
IB 910823 
IB 910826 
IB 910827 
IB 910828 

8438:13899.4 
8439:17195.7 
8439:25193.2 
8440:18223.8 
8442: 542.9 
8442:70459.6 
8443:18289.0 
8445:34900.6 
8446:41602.1 
8447:16419.5 
8448:34312.4 
8449:29745.7 
8450:73834.1 
8451:74777.1 
8452:42842.2 
8454:16384.2 
8454:37383.5 
8455: 8697.2 
8455:21708.4 
8455:40157.8 
8455:76049.4 
8456:39182.3 
8458:12101.3 
8458:70212.5 
8459:41926.2 
8462: 7627.6 
8462:47526.5 
8467:15498.9 
8467:51109.0 
8467:80834.2 
8470: 2716.3 
8470:55276.7 
8471:30804.6 
8473:38485.6 
8474:55471.6 
8475:26432.8 
8477: 3505.8 
8477:22500.2 
8477:70545.5 
8479:52432.5 
8481:48984.7 
8482:40180.4 
8482:50338.5 
8482:69273.0 
8483:34247.3 
8484:43921.6 
8484:53443.5 
8485:61225.6 
8486:49486.0 
8489: 6158.9 
8490:49858.8 
8491:75684.5 
8494:73018.5 
8495:27090.4 
8496:29819.6 

182:03:51:39.4 
183:04:46:35.7 
183:06:59:53.2 
184:05:03:43.8 
186:00:09: 2.9 
186:19:34:19.6 
187:05:04:49.0 
189:09:41:40.6 
190:11:33:22.1 
191:04:33:39.5 
192:09:31:52.4 
193:08:15:45.7 
194:20:30:34.1 
195:20:46:17.1 
196:11:54: 2.2 
198:04:33: 4.2 
198:10:23: 3.5 
199:02:24:57.2 
199:06:01:48.4 
199:11:09:17.8 
199:21:07:29.4 
200:10:53: 2.3 
202:03:21:41.3 
202:19:30:12.5 
203:11:38:46.2 
206:02:07: 7.6 
206:13:12: 6.5 
211:04:18:18.9 
211:14:11:49.0 
211:22:27:14.2 
214:00:45:16.3 
214:15:21:16.7 
215:08:33:24.6 
217:10:41:25.6 
218:15:24:31.6 
219:07:20:32.8 
221:00:58:25.8 
221:06:15: 0.2 
221:19:35:45.5 
223:14:33:52.5 
225:13:36:24.7 
226:11:09:40.4 
226:13:58:58.5 
226:19:14:33.0 
227:09:30:47.3 
228:12:12: 1.6 
228:14:50:43.5 
229:17:00:25.6 
230:13:44:46.0 
233:01:42:38.9 
234:13:50:58.8 
235:21:01:24.5 
238:20:16:58.5 
239:07:31:30.4 
240:08:16:59.6 

25.6 
256.5 

90.0 
36.9 
29.0 

201.8 
254.8 

12.5 
64.2 

251.4 
212.7 
305.5 
187.4 
245.7 
318.5 
250.3 
304.9 
347.3 

74.0 
305.1 
273.7 
264.3 
296.7 
311.0 
130.4 
126.8 
274.2 
252.6 
131.4 
313.8 

76.7 
199.6 
312.2 
323.9 
151.2 
154.2 
236.3 
197.3 
289.3 

80.3 
32.5 
60.4 

206.9 
352.1 
141.7 
224.4 
168.1 

90.1 
267.8 
290.3 
274.8 
111.9 

67.8 
122.5 

51.3 

-56.5 
27.7 
25.0 
26.9 

-68.0 
-42.5 
-44.5 

16.9 
50.0 

-24.5 
-15.7 
-56.2 

29.7 
18.5 
54.3 

-59.8 
4.0 

59.8 
23.8 

-45.3 
-12.1 

43.9 
-35.3 
-14.1 

1.2 
3.1 

12.8 
-72.9 

60.9 
18.4 

-43.8 
-52.3 

18.9 
-34.4 

37.8 
6.1 

37.7 
17.0 
61.7 

-72.2 
-67.6 

44.0 
-70.2 

32.3 
-38.6 
-63.8 
-0.8 
29.9 

-27.0 
-72.8 

41.4 
2.7 

50.2 
-0.3 

-33.3 

289.2 
49.4 

185.0 
148.1 
294.0 
309.9 
341.9 
122.4 
153.1 
355.9 
329.5 
341.6 
183.5 
34.5 
94.6 

328.3 
47.1 

110.4 
178.2 
354.8 

18.0 
69.8 
4.7 

32.4 
225.2 
221.4 
40.6 

318.4 
155.4 

64.7 
248.9 
307.1 

64.1 
10.6 

185.2 
235.6 

60.4 
325.9 

92.7 
283.4 
291.9 
155.2 
307.7 
103.2 
264.9 
316.3 
258.5 
180.8 

2.3 
322.3 
69.0 

214.7 
154.5 
222.5 
233.0 

-59.2 
34.2 

0.8 
-31.2 
-48.0 

19.9 
-1.2 

-46.0 
-0.5 
13.5 
43.0 

-34.7 
84.6 
40.9 

3.9 
-8.8 

-17.5 
-0.6 

-11.8 
-34.1 

2.5 
31.4 

-25.9 
-31.2 

24.9 
22.7 
13.4 

-17.7 
37.2 

-16.9 
-36.8 

10.4 
-15.4 
-47.7 

53.6 
47.7 
52.2 
79.1 
20.7 

-32.6 
-47.8 
-6.6 
-7.8 

-27.4 
8.7 

-4.3 
53.3 

3.3 
-0.1 

-28.0 
23.3 

9.3 
1.3 

17.3 
-56.4 

12.8 
4.3 
2.3 
2.6 
7.1 

15.0 
2.3 
2.6 

14.5 
5.6 
4.4 
4.0 
5.4 
2.6 
3.9 
0.9 
6.2 
0.8 
5.1 

13.9 
3.1 

14.4 
11.6 

1.0 
9.7 

11.5 
3.1 
3.9 
3.3 
1.9 
7.5 
1.9 
1.8 
2.9 

16.6 
0.3 
1.6 
1.6 
1.5 
4.2 
3.5 
0.6 

10.8 
0.5 
2.1 
6.6 
7.5 

16.0 
1.9 
2.8 
5.6 

16.4 
4.0 
9.2 
9.2 

1.6 
1.0 
9.6 
5.9 
1.8 
1.3 
4.6 
2.7 
1.4 
1.6 
4.0 
3.6 
1.0 
1.0 
2.5 
8.8 
2.8 
9.0 
1.4 
1.4 
4.6 
1.7 

3.0 
3.0 
2.4 
2.8 
1.5 
4.4 
4.0 
4.3 

13.4 

1.2 
23.2 

1.1 
3.8 

11.9 
3.9 
1.1 

18.8 
8.6 

40.8 
3.2 
1.2 
2.3 

3.1 
4.0 
1.2 
1.1 
2.8 
1.6 
1.3 

264 
264 

66 
66 

264 
66 

264 
264 
290 
264 

66 
264 
132 
105 
242 

96 
95 

264 
264 
308 

66 
78 

66 
66 

286 
286 
264 
264 
125 
264 
286 

66 
264 

60 
264 
264 
143 
264 
286 

71 
264 
242 

66 
286 

264 
264 
286 
286 
286 

66 
60 

1024 
1024 

64 
64 

1024 
64 

1024 
1024 

64 
1024 

64 
1024 

256 
64 

1024 
64 
64 

1024 
1024 
1024 

64 
64 

64 
64 

1024 
1024 
1024 
1024 

64 
1024 
1024 

64 
1024 

64 
1024 
1024 

256 
1024 
1024 

64 
1024 
1024 

64 
1024 

1024 
1024 
1024 
1024 
1024 

64 
64 
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TABLE IB—Continued 

Trigger 
Number 

Burst 
Name 

Î90 
(s) 

Peak Flux 
(ph cm-2 s"1) 

Fluence 50-300 keV 
(erg cm-2) 

Hardness 
Ratio 

Fluence > 20 keV 
(erg cm-2) 

Comments 

472 IB 910701 (8.22±0.57)E+1 0.77±0.19 (3.07±0.24)E-6 1.81±0.25 (3.99±1.88)E-6 
473 IB 910702B (3.11±0.37)E+1 0.55±0.12 (7.74±0.63)E-7 1.32±0.20 (1.07±0.34)E-6 
474 IB 910702 (1.52±0.32)E-1 5.78±0.23 (4.23±0.11)E-7 11.73±1.14 (5.27±0.17)E-6 G 
480 IB 910703 (1.28±0.91)E-1 1.95±0.16 (1.31±0.08)E-7 7.14±0.96 (1.15±0.12)E-6 G,X 
486 IB 910705B (3.20±0.66)E-1 1.09±0.12 (7.92±0.78)E-8 4.70Ü.07 (< 9.4) E-8 
491 IB 910705 (1.00±0.59)E-1 0.39±0.12 (3.02±0.50)E-8 — (1.18±0.17)E-6 
493 IB 910706 (4.86±1.58)E+0 1.10±0.12 (5.07±0.29)E-7 1.79±0.19 (6.77±3.14)E-7 
501 IB 910708 (3.37±0.20)E+1 1.10±0.12 (5.11±0.27)E-7 2.40±0.21 (6.49±1.05)E-7 
503 IB 910709 (4.67±0.13)E+1 5.05±0.22 (7.80±0.20)E-7 4.56±0.28 (5.77±0.24)E-6 F 
508 IB 910710 (1.09±0.36)E+0 0.55±0.11 (7.48±1.52)E-8 — (5.10±1.94)E-7 
512 IB 910711 (1.83±0.65)E-1 1.10±0.15 (7.20±0.72)E-8 6.07±1.34 (4.27±0.90)E-7 F 
516 IB 910712 (1.27±0.31)E+1 0.77±0.11 (6.22±0.36)E-7 0.94±0.11 (1.15±0.41)E-6 
526 IB 910713 (6.59±4.97)E+0 0.49±0.12 (1.08±0.41)E-7 — (< 6.9) E-7 
537 IB 910714 (4.29±0.33)E+0 1.46±0.16 (6.23±0.29)E-7 7.75±1.25 (2.06±0.28)E-6 
540 IB 910715 (3.20±0.16)E+1 0.76±0.11 (2.05±0.17)E-7 0.96Í0.16 (3.31±0.76)E-7 
543 IB 910717 (4.86±0.20)E+0 10.56±0.25 (4.40±0.04)E-6 2.20Í0.03 (7.73i0.20)E-6 A(UP) 
547 IB 910717B (5.12i0.91)E-l 2.69Í0.16 (2.19±0.11)E-7 5.82Í0.67 (5.51±0.68)E-7 
548 IB 910718B (3.62i0.09)E+l 2.00Í0.14 (4.63i0.06)E-6 2.35Í0.06 (6.14±0.33)E-6 
549 IB 910718C (1.44±0.28)E+1 0.33Í0.12 (3.39±0.44)E-7 2.00Í0.52 (1.35i0.46)E-6 
550 IB 910718D — 0.50Í0.13 (^.64±0.38)E-7 1.31Í0.35 (< 4.6) E-7 T(3) 
551 IB 910718 (3.84il.81)E—1 3.67Í0.19 (2.59i0.11)E-7 5.45Í0.66 (1.01±0.08)E-6 X 
555 IB 910719 (4.16i0.45)E+0 1.31Í0.14 (9.56il.34)E-8 7.06Í3.48 (6.32il.87)E-7 
559 IB 910721B (3.42±0.43)E+1 0.40Í0.11 (6.77il.23)E-7 1.95Í0.61 (1.07i0.25)E-5 
563 IB 910721 (2.25±0.15)E+1 1.89Í0.14 (4.27i0.08)E-6 2.46Í0.09 (6.66±0.47)E-6 
568 IB 910722 (1.28±1.43)E-1 1.43Í0.18 (1.04±0.08)E-7 ll.04i2.82 (8.77il.36)E-7 X 
575 IB 910725 (4.13i0.22)E-l 2.75Í0.21 (2.46i0.14)E-7 4.61Í0.65 (4.25i0.62)E-7 
577 IB 910725B (1.80i0.08)Ei2 0.79Í0.12 (1.80i0.06)E-6 2.18Í0.14 (2.98i0.38)E-6 
591 IB 910730B (5.61i0.54)Eil 0.84Í0.13 (1.74i0.08)E-6 2.35Í0.18 (3.17i0.75)E-6 
593 IB 910730C — 0.88Í0.13 (7.44i0.48)E-7 1.42Í0.17 (1.35i0.24)E-6 T(70),G 
594 IB 910730 (2.69i0.03)Eil 0.87Í0.10 (2.47i0.05)E-6 3.88Í0.15 (4.93i0.42)E-6 
603 IB 910802 (1.47i0.14)EiO 3.49Í0.22 (4.48i0.28)E-7 3.22Í0.39 (8.93il.67)E-7 
606 IB 910802B (2.07i0.04)Eil 1.05Í0.12 (1.85i0.05)E-6 2.70Í0.14 (3.13i0.41)E-6 
612 IB 910803 — 2.74Í0.15 (3.48i0.05)E-6 2.57Í0.07 (7.10i0.51)E-6 T(15),G 
630 IB 910805 (1.82i0.14)Eil 0.60Í0.15 (9.80i0.76)E-7 1.80Í0.24 (1.19i0.35)E-6 
640 IB 910806 — 0.43Í0.11 (2.15il.60)E-8 — (< 3.6) E-7 T(.2) 
647 IB 910807 (5.96i0.06)Eil 7.07Í0.26 (1.51i0.01)E-5 2.68Í0.03 (2.08i0.03)E-5 A(P) 
658 IB 910809C (2.07i0.17)Eil 1.28Í0.15 (1.54i0.06)E-6 1.72Í0.12 (3.00i0.54)E-6 
659 IB 910809B (1.02i0.02)Ei2 1.03Í0.12 (4.49i0.07)E-6 0.98Í0.03 (7.60i0.34)E-6 G 
660 IB 910809 (2,02i0.08)Eil 4.55Í0.19 (2.64i0.04)E-6 3.28Í0.10 (7.35i0.34)E-6 G 
666 IB 910811 — 1.66Í0.13 (2.85i0.20)E-7 2.23Í0.29 (4.30il.91)E-7 T(4),G 
673 IB 910813 (2.75i0.23)Eil 0.30Í0.11 (9.25i0.50)E-7 1.42Í0.14 (1.06i0.49)E-6 
676 IB 910814C (7.78i0.12)Eil 4.20Í0.19 (1.51i0.01)E-5 5.31Í0.08 (4.19i0.06)E-5 
677 IB 910814B (5.50i0.80)E-2 1.87Í0.15 (1.10i0.05)E-7 8.63Í1.11 (1.61i0.15)E-6 
678 IB 910814 (5.39i0.07)Eil 6.18Í0.26 (2.07i0.01)E-5 5.23Í0.05 (2.51i0.02)E-4 A(UPC) 
680 IB 910815 (1.09i0.10)Eil 0.81Í0.11 (5.56i0.26)E-7 1.26Í0.11 (8.03il.22)E-7 
685 IB 910816B (7.25i0.22)Eil 0.96Í0.13 (4.31i0.52)E-7 0.39Í0.15 (1.20i0.33)E-6 
686 IB 910816 (l.lli0.07)Eil 0.93Í0.14 (7.51i0.70)E-7 3.28Í0.55 (2.25i0.57)E-6 G 
690 IB 910817 (3.20i0.37)Ei0 0.41Í0.10 (1.47i0.38)E-7 — (< 3.9) E-7 
692 IB 910818 (6.25i0.17)Eil 1.31Í0.14 (2.92i0.13)E-6 1.27Í0.11 (4.34i0.76)E-6 
704 IB 910821 (4.59i0.29)Eil 1.37Í0.14 (2.46i0.07)E-6 3.57Í0.22 (4.55i0.71)E-6 G 
711 IB 910822 (2.43i0.83)Ei0 1.05Í0.15 (8.87i3.41)E-8 — (< 9.1) E-7 G 
717 IB 910823 (3.72i0.50)Eil 0.38Í0.12 (4.47i0.54)E-7 1.03Í0.25 (< 7.7) E-7 
727 IB 910826 — 0.87Í0.12 (7.18i0.34)E-7 2.49Í0.23 (1.39i0.28)E-6 T(4) 
729 IB 910827 (1.83i0.31)E-l 0.61Í0.15 (4.74i0.61)E-8 — (5.74i0.99)E-7 
734 IB 910828 (1.79i0.23)Ei0 0.89Í0.12 (1.44i0.44)E-7 — (8.83i3.80)E-7 
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TABLE IA—Continued 

Trigger 
Number 

Burst 
Name 

Time 
(TJD:s) 

Time 
(DOY:h:m:s) 

a 
(°) 

6 
(°) 

(n 

(°) 
6ti 

n 
Stat. Loc. 
Error (°) 

C/Cm Time 
Scale (ms) 

741 
752 
753 
755 
761 
764 
773 
788 
795 
799 
803 
809 
815 
816 
820 
824 
825 
829 
830 
834 
836 
840 
841 
845 
856 
867 
869 
871 
878 
906 
907 
909 
914 
927 
936 
938 
942 
946 
973 
974 
981 
999 

1008 
1009 
1025 
1036 
1042 
1046 
1051 
1071 
1073 
1076 
1085 
1086 
1087 

IB 910829 
IB 910902 
IB 910903 
IB 910904 
IB 910905 
IB 910907 
IB 910908 
IB 910912 
IB 910914 
IB 910916 
IB 910918 
IB 910919 
IB 910923 
IB 910925 
IB 910926 
IB 910926B 
IB 910927B 
IB 910927 
IB 910928 
IB 910928B 
IB 910929 
IB 910930B 
IB 910930 
IB 911001 
IB 911002 
IB 911004 
IB 911005 
IB 911006 
IB 911007 
IB 911016B 
IB 911016 
IB 911019 
IB 911022 
IB 911024 
IB 911025 
IB 911026 
IB 911027 
IB 911027B 
IB 911031 
IB 911031B 
IB 911101 
IB 911104 
IB 911106 
IB 911106B 
IB 911109 
IB 911110 
IB 911111 
IB 911111B 
IB 911113 
IB 911117C 
IB 911117B 
IB 911117 
IB 911118 
IB 911118B 
IB 911119B 

8497:81582.7 
8501:82535.0 
8502:35100.3 
8503:56090.2 
8504:85735.3 
8506: 3922.6 
8507:39635.1 
8511:21371.9 
8513:34797.7 
8515:59510.7 
8517: 1722.0 
8518:82436.1 
8522:66206.4 
8524:12906.1 
8525:14440.1 
8525:66356.9 
8526:12347.0 
8526:84412.8 
8527:31817.0 
8527:82067.1 
8528:61916.9 
8529:26662.7 
8529:42929.8 
8530:32175.8 
8531:31971.8 
8533: 5229.8 
8534:27464.8 
8535:32513.9 
8536:55929.2 
8545:21169.7 
8545:39694.2 
8548:25151.6 
8551:15238.0 
8553:72606.4 
8554:77114.8 
8555:47220.9 
8556: 6311.6 
8556:37910.4 
8560:34580.6 
8560:44357.3 
8561:10134.2 
8564:54281.7 
8566:13320.8 
8566:46374.5 
8569:12457.9 
8570:68182.7 
8571:52638.7 
8571:80387.3 
8573:49304.0 
8577: 5158.8 
8577:16541.1 
8577:53329.7 
8578:68258.0 
8578:85159.6 
8579:20367.8 

241:22:39:42.7 
245:22:55:35.0 
246:09:45: 0.3 
247:15:34:50.2 
248:23:48:55.3 
250:01:05:22.6 
251:11:00:35.1 
255:05:56:11.9 
257:09:39:57.7 
259:16:31:50.7 
261:00:28:42.0 
262:22:53:56.1 
266:18:23:26.4 
268:03:35: 6.1 
269:04:00:40.1 
269:18:25:56.9 
270:03:25:47.0 
270:23:26:52.8 
271:08:50:17.0 
271:22:47:47,1 
272:17:11:56.9 
273:07:24:22.7 
273:11:55:29.8 
274:08:56:15.8 
275:08:52:51.8 
277:01:27: 9.8 
278:07:37:44.8 
279:09:01:53.9 
280:15:32: 9.2 
289:05:52:49.7 
289:11:01:34.2 
292:06:59:11.6 
295:04:13:58.0 
297:20:10: 6.4 
298:21:25:14.8 
299:13:07: 0.9 
300:01:45:11.6 
300:10:31:50.4 
304:09:36:20.6 
304:12:19:17.3 
305:02:48:54.2 
308:15:04:41.7 
310:03:42: 0.8 
310:12:52:54.5 
313:03:27:37.9 
314:18:56:22.7 
315:14:37:18.7 
315:22:19:47.3 
317:13:41:44.0 
321:01:25:58.8 
321:04:35:41.1 
321:14:48:49.7 
322:18:57:38.0 
322:23:39:19.6 
323:05:39:27.8 

61.5 
298.4 
238.2 
344.7 

0.0 
134.9 
224.4 

73.4 
169.7 

22.6 
297.3 
159.0 

50.6 
268.1 
160.1 
349.9 
184.2 

50.3 
203.4 
125.0 
356.5 

94.4 
131.0 
270.0 
181.3 
352.2 
237.1 

29.6 
312.5 
316.1 
303.0 
237.6 
115.5 
199.9 
336.9 

70.0 
261.2 
139.3 
282.6 
297.3 

98.0 
213.1 
345.2 
162.3 
111.4 
305.5 

77.3 
122.2 
343.4 
256.7 
225.9 
280.7 
165.0 
264.2 
273.2 

23.2 
-8.3 
11.8 

-16.8 
-83.2 
-28.4 
-15.2 

36.5 
-34.7 
-33.1 
-29.9 

46.2 
-23.6 
-22.7 
-1.3 
23.3 

8.0 
-38.7 

48.2 
31.6 
30.1 
46.1 

-21.8 
66.7 

-50.0 
59.3 
13.1 

-31.9 
44.0 
11.4 

0.6 
34.4 
68.2 
33.4 
31.0 

-20.1 
78.2 
75.1 
22.0 

-29.9 
-49.8 

35.8 
-37.2 
-73.2 
-26.3 

18.9 
-41.6 
-21.1 
-48.8 

34.5 
2.3 

25.4 
-15.6 

7.3 
0.3 

170.6 
32.5 
22.2 
48.7 

304.7 
253.4 
342.6 
167.5 
282.1 
250.6 

10.6 
168.3 
215.6 

6.1 
249.7 

97.0 
278.1 
242.9 
104.4 
190.9 
106.5 
167.9 
245.9 
96.5 

295.4 
112.5 
23.2 

235.1 
84.2 
60.1 
43.0 
55.0 

147.6 
80.5 
89.9 

218.3 
110.1 
137.6 
52.6 
10.6 

258.4 
64.7 

2.6 
294.3 
240.1 
60.4 

246.3 
240.6 
341.4 

57.5 
0.5 

55.0 
267.3 

31.0 
28.8 

-21.2 
-17.6 
44.9 

-62.0 
-33.7 
11.4 
37.8 
-4.6 
24.4 

-79.7 
-24.8 
57.2 

-55.8 
1.9 

47.6 
-34.9 
69.2 

-56.8 
67.4 
31.6 

-30.7 
13.8 
12.7 
29.8 
12.2 
-1.9 
46.4 

-74.7 
0.0 

-22.8 
-17.6 
51.2 
29.7 
81.3 

-22.5 
-37.6 
30.9 
35.2 
10.1 

-24.8 
-23.4 
70.7 

-64.6 
-12.4 
-4.8 

-10.2 
-36.1 

6.4 
-58.6 
35.6 
49.8 
13.1 
39.4 
19.9 
8.7 

15.7 
4.7 
4.1 
9.5 
0.7 
1.4 
2.8 
7.2 
2.2 
8.8 
1.7 
9.0 
1.8 
3.5 
4.8 
1.8 
4.7 
0.4 
3.6 

14.2 
8.9 
2.9 
2.4 
6.7 

11.2 
1.9 
1.5 
3.5 

17.2 
3.3 
1.7 
8.5 
3.3 
4.5 
6.6 
2.6 

11.1 
10.2 

0.9 
15.7 
13.7 

0.5 
1.2 
4.4 
0.5 
2.4 
6.0 
1.7 

11.9 
1.9 

10.1 
5.1 
0.7 
8.3 
6.4 

1.2 
3.2 
1.4 
1.8 
7.3 
1.2 
3.4 
2.1 
3.5 
2.8 
4.0 
5.7 
1.3 
1.8 
1.7 
2.6 
1.0 

19.1 
5.0 
1.1 
1.1 
3.5 

12.2 
3.4 
1.4 

9.5 
5.5 
2.6 
3.8 

14.1 
1.1 
5.0 
1.6 
8.1 
4.5 
1.5 
1.0 
4.5 
1.2 
1.1 

26.1 
22.0 

5.0 
29.9 

1.5 
1.3 
1.2 
1.7 
3.5 
3.1 
7.0 

28.7 

1.8 

264 
264 
264 
132 
264 

66 
264 

71 
264 

66 
264 
132 
242 
286 
264 
264 
286 
264 

66 
264 

60 
264 
132 
264 

79 

264 
264 

71 
143 
242 
132 
264 
242 

66 
264 
264 
132 
107 
264 
264 
264 
264 
264 
374 
286 

71 
66 
66 

242 
66 
71 
71 

264 

1024 
1024 
1024 

256 
1024 

64 
1024 

64 
1024 

64 
1024 

256 
1024 
1024 
1024 
1024 
1024 
1024 

64 
1024 

64 
1024 

256 
1024 

64 

1024 
1024 

64 
256 

1024 
256 

1024 
1024 

64 
1024 
1024 

256 
64 

1024 
1024 
1024 
1024 
1024 
1024 
1024 

64 
64 
64 

1024 
64 
64 
64 

1024 
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TABLE IB—Continued 

Trigger 
Number 

Burst 
Name 

^90 
(s) 

Peak Flux 
(ph cm-2 s“1) 

Fluence 50-300 keV 
(erg cm-2) 

Hardness Fluence > 20 keV Comments 
Ratio (erg cm-2) 

741 
752 
753 
755 
761 
764 
773 
788 
795 
799 
803 
809 
815 
816 
820 
824 
825 
829 
830 
834 
836 
840 
841 
845 
856 
867 
869 
871 
878 
906 
907 
909 
914 
927 
936 
938 
942 
946 
973 
974 
981 
999 

1008 
1009 
1025 
1036 
1042 
1046 
1051 
1071 
1073 
1076 
1085 
1086 
1087 

IB 910829 
IB 910902 
IB 910903 
IB 910904 
IB 910905 
IB 910907 
IB 910908 
IB 910912 
IB 910914 
IB 910916 
IB 910918 
IB 910919 
IB 910923 
IB 910925 
IB 910926 
IB 910926B 
IB 910927B 
IB 910927 
IB 910928 
IB 910928B 
IB 910929 
IB 910930B 
IB 910930 
IB 911001 
IB 911002 
IB 911004 
IB 911005 
IB 911006 
IB 911007 
IB 911016B 
IB 911016 
IB 911019 
IB 911022 
IB 911024 
IB 911025 
IB 911026 
IB 911027 
IB 911027B 
IB 911031 
IB 911031B 
IB 911101 
IB 911104 
IB 911106 
IB 911106B 
IB 911109 
IB 911110 
IB 911111 
IB 911111B 
IB 911113 
IB 911117C 
IB 911117B 
IB 911117 
IB 911118 
IB 911118B 
IB 911119B 

(1.25±0. 
(5.44±0. 
(1.82±0. 
(6.46±0. 
(8.15±0. 
(2.08±0. 
(6.10±0. 
(3.03±0. 
(5.84±0. 
(1.73±0. 
(7.23±0. 
(6.40±2. 
(2.54±0. 
(9.09±0. 
(3.17±0. 
(4.01±0. 
(7.49±0. 
(1.73±0. 
(1.31±0. 
(1.54±0. 
(3.20±1. 
(7.65±0. 
(1.74±0. 
(2.37±0. 
(5.76±7. 
(2.37±0. 
(1.11±0. 

(3.84±1. 
(3.98±0. 
(1.58±0. 
(1.60±5. 
(6.66±0. 
(2.80±0. 
(1.47±0. 
(3.10±0. 
(4.99±1, 
(4.85±0. 
(9.00±0. 
(3.20±1. 

22)E+1 
52)E+0 
21)E+1 
37)E+0 
11) E+1 
13) E+1 
21)E+1 
27)E—1 
15)E+1 
08)E—1 
34)E+0 
31) E—1 
25)E+1 
32) E+1 
21)E+1 
17)E+1 
30)E+1 
08)E+1 
15)E—1 
91)E+0 
43)E—1 
56)E+1 
05)E+1 
14) E+0 
81) E—1 
34)E+0 
01) E+2 

43)E—1 
20) E—1 
02) E+2 
82) E+0 
65)E+0 
12) E+1 
14)E+0 
14)E+1 
36)E+0 
34)E+1 
21) E+1 
12)E+0 

(6.66±0.53)E+0 

(3.57±0.04)E+2 
(2.62±0.14)E+0 
(1.00±0.02)E+2 
(2.50±0.13)E+1 
(1.14±0.03)E+2 
(1.92±2.31)E—1 

(4.48±8.54)E-1 
(1.61±0.16)E—1 
(1.92±0.02)E+1 
(2.26±0.49)E+1 
(2.76±0.21)E+1 

0.33±0.11 
0.83±0.12 
0.56±0.11 
0.93±0.13 
3.2Ü0.18 
0.97±0.12 
0.90±0.12 
1.37±0.13 
1.12±0.13 
0.99±0.11 
1.18±0.14 
3.14±0.16 
0.65±0.13 
0.33±0.12 
0.56±0.11 
0.69±0.12 
0.41±0.11 
6.49Í0.20 
2.22±0.14 
0.36±0.10 
0.57±0.13 
1.30±0.13 
6.08±0.21 
0.69±0.13 
0.77±0.13 
2.36±0.15 
3.52±0.21 
1.24±0.12 
1.10±0.15 
2.40±0.17 
3.57±0.17 
0.4Ü0.12 
2.53±0.16 
0.59±0.12 
3.8Ü0.18 
1.05±0.11 
0.29±0.10 
0.6Ü0.12 
5.29±0.20 
0.34Í0.12 
0.46±0.11 

11.55±0.31 
4.82±0.18 
0.69±0.11 

16.27±0.36 
0.94Í0.12 
1.24Í0.13 
0.94Í0.13 
0.59Í0.11 
1.67Í0.15 
2.12Í0.15 
2.71Í0.16 

30.35i0.40 
0.32Í0.12 
0.85Í0.17 

(4.11i0.65)E—7 
(4.2810.33) E—7 
(6.36i0.54)E—7 
(2.59i0.26)E—7 
(1.5810.01) E—5 
(1.9310.06) E—6 
(1.9810.06) E—6 
(6.7010.80) E—8 
(1.9110.06) E—6 
(5.2210.44) E—8 
(1.0710.05) E—6 
(2.2510.10) E—7 
(1.4110.10) E—6 
(1.32i0.17)E—6 
(1.9410.09) E—6 
(1.87i0.08)E—6 
(1.3410.07) E—6 
(8.5510.05) E—6 
(1.4610.06) E—7 
(5.6013.07) E—8 
(3.7610.83) E—8 
(1.0710.04) E—6 
(2.8710.05) E—6 
(2.18i0.32)E—7 
(3.6810.80) E—8 
(7.73i0.20)E—7 
(7.41i0.12)E—6 
(2.6310.11) E—6 
(1.0310.10) E—7 
(2.53i0.14)E—7 
(1.1710.01) E—5 
(1.2310.35) E—7 
(1.1510.04) E—6 
(3.97i0.46)E—7 
(3.67i0.24)E—7 
(1.6110.05) E—6 
(2.72i0.31)E—7 
(7.79i0.60)E—7 
(1.6610.01) E—5 
(1.6410.35) E—7 
(2.4810.34) E—7 
(3.3310.05) E—6 
(9.7210.05) E—6 
(4.8510.12) E—6 
(4.4110.05) E—6 
(4.5010.11) E—6 
(1.4510.08) E—6 
(3.8410.12) E—6 
(3.1510.44) E—8 
(3.3810.12) E—6 
(1.42i0.10)E—7 
(1.7810.08) E—7 
(4.0510.01) E—5 
(5.9510.83) E—7 
(6.83il.38)E—7 

4.97Í1.95 
2.17Í0.33 
2.30Í0.34 
2.73Í0.56 
2.84Í0.05 
1.72Í0.10 
2.06Í0.10 
1.51Í0.33 
1.96Í0.11 
2.47Í0.39 
2.91Í0.29 
3.62Í0.30 
1.21Í0.16 
0.95Í0.24 
8.21Í1.15 
1.06Í0.09 
2.57Í0.24 
1.44Í0.02 
7.53Í0.89 

3.39Í1.65 
5.76Í0.63 
1.71Í0.05 
5.89Í2.74 
1.27Í0.52 
5.08Í0.34 
2.97Í0.09 
2.80Í0.20 

12.61i6.09 
7.52Í1.05 
2.36Í0.04 

2.26Í0.15 
0.65Í0.18 
4.45Í0.57 
1.52Í0.09 

ll.68i4.94 
6.08Í1.18 
3.89Í0.04 
2.70Í1.06 
1.23Í0.32 
3.67Í0.12 
3.14Í0.03 
1.92Í0.09 
2.10Í0.05 
2.50Í0.12 
0.99Í0.11 
1.52Í0.09 
2.35Í0.62 
2.06Í0.13 
3.30Í0.46 
7.65Í0.83 
2.20Í0.01 
2.15Í0.55 
1.95Í0.67 

(< 1.5) E—6 
(7.25i2.65)E—7 
(7.9012.34) E—7 
(7.3413.24) E—7 
(3.3510.10) E—5 
(2.3310.33) E—6 
(2.6010.27) E—6 
(1.43i0.49)E—7 
(3.6210.35) E—6 
(< 1.6) E—7 

(1.7310.33) E—6 
(5.2910.60) E—7 
(2.2810.60) E—6 
(3.1011.05) E—6 
(4.72i0.64)E—6 
(2.58i0.39)E—6 
(3.48i0.57)E—6 
(l.OOiO.Ol)E—5 
(6.5410.88) E—7 
(< 5.3) E—7 
(< 1.3) E—7 

(4.19i0.37)E—6 
(5.9510.34) E—6 
(1.35i0.56)E—6 
(< 8.7) E—8 

(4.2010.24) E—6 
(1.8810.11) E—5 
(4.94i0.99)E—6 
(4.94il.31)E—7 
(5.82i0.70)E—7 
(1.6310.06) E—5 
(< 3.8) E—7 

(1.98i0.23)E—6 
(6.3112.03) E—7 
(1.47i0.26)E—6 
(2.0910.46) E—6 
(8.4012.36) E—7 
(1.6510.60) E—6 
(4.47i0.08)E—5 
(l.lli0.48)E—6 
(< 4.4) E—7 

(1.1310.04) E—5 
(1.7310.03) E—5 
(1.06i0.10)E—5 
(7.3310.28) E—6 
(5.4710.47) E—6 
(2.04i0.46)E—6 
(7.4110.88) E—6 
(< 1.5) E—7 

(6.27i0.73)E—6 
(2.89i0.62)E—7 
(1.12i0.14)E—6 
(5.8910.03) E—5 
(< 1.3) E—6 

(1.40i0.67)E—6 

A(U) 

G 

X 

G 

A(U) 

T(50),G 
F 

A(G) 

A(G) 
F 

A(G) 

H 
A(UP) 
H 
C 
A(U) 

X 
T(12),G 
X 
G 
A(U) 
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TABLE IA—Continued 

Trigger 
Number 

Burst 
Name 

Time 
(TJD:s) 

Time 
(DOY:h:m:s) 

a 
(°) 

í 
n 

iu 

(°) 
bu 

(°) 
Sta.t. Loc. 
Error (0) 

C/Cm ^min Time 
Scale (ms) 

1088 
1096 
1097 
1102 
1110 
1112 
1114 
1118 
1120 
1121 
1122 
1123 
1125 
1126 
1128 
1129 
1141 
1142 
1145 
1148 
1150 
1152 
1153 
1154 
1156 
1157 
1159 
1167 
1190 
1192 
1196 
1197 
1200 
1204 
1211 
1212 
1213 
1218 
1221 
1223 
1235 
1244 
1279 
1288 
1289 
1291 
1297 
1298 
1301 
1303 
1306 
1307 
1308 
1310 
1311 

IB 911119 
IB 911120C 
IB 911120B 
IB 911120 
IB 911122 
IB 911123B 
IB 911123 
IB 911124 
IB 911125 
IB 911126 
IB 911127 
IB 911127C 
IB 911127B 
IB 911128 
IB 911129B 
IB 911129 
IB 911202 
IB 911202B 
IB 911204 
IB 911205 
IB 911207 
IB 911208 
IB 911208B 
IB 911209B 
IB 911209C 
IB 911209 
IB 911210 
IB 911213 
IB 911217 
IB 911217B 
IB 911219B 
IB 911219 
IB 911221 
IB 911223 
IB 911224 
IB 911224B 
IB 911224C 
IB 911225 
IB 911225B 
IB 911226 
IB 911227 
IB 911228 
IB 920105 
IB 920110 
IB 920110C 
IB 920110B 
IB 920113 
IB 920114 
IB 920116B 
IB 920116 
IB 920120 
IB 920121B 
IB 920121 
IB 920122 
IB 920123 

8579:23341.6 
8580:28379.5 
8580:40945.3 
8580:80853.1 
8582:55134.9 
8583:15867.7 
8583:29733.1 
8584:38512.3 
8585:82154.1 
8586:46127.8 
8587:15728.3 
8587:25280.1 
8587:83314.3 
8588:31364.0 
8589:35811.2 
8589:64791.2 
8592:73729.7 
8592:85891.4 
8594:62502.8 
8595:83081.0 
8597:35445.4 
8598: 345.7 
8598:75901.6 
8599: 3408.0 
8599:58962.6 
8599:66957.9 
8600:75947.4 
8603:74137.2 
8607:30125.7 
8607:81598.1 
8609:32534.2 
8609:79038.1 
8611:79405.7 
8613:20217.6 
8614:21944.2 
8614:39777.9 
8614:56133.3 
8615:32734.9 
8615:61717.5 
8616:13001.5 
8617: 3953.3 
8618:62526.1 
8626:63677.1 
8631:33478.3 
8631:39851.4 
8631:80499.0 
8634:75138.8 
8635:62626.4 
8637:10457.7 
8637:66634.9 
8641:81040.0 
8642:16380.3 
8642:79009.1 
8643:33782.7 
8644:41694.9 

323:06:29: 1.6 
324:07:52:59.5 
324:11:22:25.3 
324:22:27:33.1 
326:15:18:54.9 
327:04:24:27.7 
327:08:15:33.1 
328:10:41:52.3 
329:22:49:14.1 
330:12:48:47.8 
331:04:22: 8.3 
331:07:01:20.1 
331:23:08:34.3 
332:08:42:44.0 
333:09:56:51.2 
333:17:59:51.2 
336:20:28:49.7 
336:23:51:31.4 
338:17:21:42.8 
339:23:04:41.0 
341:09:50:45.4 
342:00:05:45.7 
342:21:05: 1.6 
343:00:56:48.0 
343:16:22:42.6 
343:18:35:57.9 
344:21:05:47.4 
347:20:35:37.2 
351:08:22: 5.7 
351:22:39:58.1 
353:09:02:14.2 
353:21:57:18.1 
355:22:03:25.7 
357:05:36:57.6 
358:06:05:44.2 
358:11:02:57.9 
358:15:35:33.3 
359:09:05:34.9 
359:17:08:37.5 
360:03:36:41.5 
361:01:05:53.3 
362:17:22: 6.1 

5:17:41:17.1 
10:09:17:58.3 
10:11:04:11.4 
10:22:21:39.0 
13:20:52:18.8 
14:17:23:46.4 
16:02:54:17.7 
16:18:30:34.9 
20:22:30:40.0 
21:04:33: 0.3 
21:21:56:49.1 
22:09:23: 2.7 
23:11:34:54.9 

49.2 
7.8 

248.2 
283.5 
106.3 

53.7 
23.9 

291.1 
190.9 
158.7 
270.8 
292.7 
158.8 
332.3 
314.3 

44.5 
173.0 
237.3 

69.1 
101.5 
304.0 
113.8 

29.9 
86.4 
79.2 

262.8 
294.2 
218.0 

12.8 
7.4 

347.2 
220.4 
209.8 
322.7 
255.3 

53.3 
339.9 
334.8 
255.0 
121.2 
347.1 
278.8 
332.6 

58.8 
156.3 
342.3 

72.2 
221.7 
142.0 
155.7 
331.3 
263.5 

42.9 
61.0 
89.2 

69.3 
56.6 
36.8 
34.1 

-24.8 
75.1 
31.3 

0.7 
15.7 
5.7 

49.8 
4.4 

-79.7 
-8.8 

6.9 
-2.9 

-24.7 
-0.8 

-24.4 
-28.4 

28.3 
-1.7 

-45.8 
10.0 

-35.1 
-45.7 
-19.4 
-43.0 

20.3 
-18.1 

19.2 
-4.4 

-45.6 
-51.6 

11.4 
-36.4 
-18.2 

25.9 
-33.0 
-30.0 
-72.4 

45.7 
-47.2 
-19.4 

1.6 
7.4 

67.2 
67.7 
13.1 

-76.0 
-84.0 
-71.3 

31.7 
54.1 

6.5 

135.2 
120.1 
59.2 
64.2 

236.7 
133.0 
133.9 
37.3 

293.5 
240.1 

77.3 
41.4 

296.9 
50.7 
55.0 

179.7 
280.9 

7.2 
223.2 
238.1 

67.5 
219.5 
271.5 
196.3 
238.7 
344.3 

20.1 
321.8 
122.9 
92.7 
91.9 

347.3 
315.2 
345.7 

30.9 
238.4 
42.3 
85.0 

351.1 
247.6 
313.2 
74.3 

349.4 
212.6 
242.8 

77.9 
143.0 
107.7 
218.9 
294.2 
307.6 
321.7 
150.9 
148.8 
200.8 

10.0 
-6.2 
42.7 
14.3 
-8.2 
15.5 

-30.6 
-7.0 
78.4 
51.1 
27.9 
-6.7 

-18.5 
-47.6 
-24.0 
-51.2 

34.7 
39.0 

-39.7 
-13.6 
-3.8 

8.9 
-66.9 
-9.7 

-33.7 
-6.5 

-18.5 
16.2 

-42.6 
-79.7 
-37.4 

48.7 
15.7 

-45.4 
29.6 

-54.7 
-58.4 
-25.5 

5.8 
0.8 

-42.6 
21.7 

-52.8 
-47.3 

46.7 
-44.5 

14.2 
45.9 
40.6 

-15.7 
-31.5 
-19.7 
-24.6 

1.2 
-9.0 

1.6 
8.3 
6.3 
5.7 
2.7 
3.6 
2.4 
7.4 
4.7 
0.4 
0.3 
8.2 
4.0 
3.5 

17.7 
10.1 

0.9 
8.0 

16.1 
1.2 
0.8 

22.9 
13.8 

7.1 
3.8 
0.4 
1.4 

15.5 
1.8 
7.7 
6.2 
2.0 
1.7 

12.7 
8.5 
6.7 
5.8 
1.5 
8.6 

10.6 
2.1 
3.7 
2.0 
0.5 
6.9 
2.4 
8.3 

12.4 
10.3 

2.0 
3.7 

10.9 
11.8 

8.9 
5.7 

16.2 
1.9 
2.3 

1.7 
4.2 
5.8 
2.3 

26.1 
24.3 

1.7 
1.5 
2.1 
1.1 
1.0 

5.8 
1.0 
1.1 
2.9 
2.9 

31.8 
6.9 
1.4 
6.0 

1.8 
3.6 
4.8 
5.1 
2.9 
2.1 
1.1 
5.1 
2.7 
1.7 
9.6 
3.6 
2.3 

16.1 
3.5 
2.9 
2.4 
1.0 
1.0 
3.0 
1.4 
1.7 
3.7 

66 
66 
60 

264 
220 
242 
242 

286 
242 
286 
242 
286 

66 
132 

3.6 264 

264 
286 
264 
143 
286 
264 
286 
264 
264 

242 
286 
264 
143 
143 
264 
264 
264 
264 
264 
264 
242 
264 
264 
132 
66 

264 
242 
264 
242 
286 
286 

66 

1.9 264 

64 
64 
64 

1024 
1024 
1024 
1024 

1024 
1024 
1024 
1024 
1024 

64 
256 

1024 

1024 
1024 
1024 

256 
1024 
1024 
1024 
1024 
1024 

1024 
1024 
1024 

256 
256 

1024 
1024 
1024 
1024 
1024 
1024 
1024 
1024 
1024 

256 
64 

1024 
1024 
1024 
1024 
1024 
1024 

64 

1024 

240 
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TABLE IB—Continued 

Trigger Bijrst 
Number Name 

Ï90 
(s) 

Peak Flux 
(ph cm“2 s“1 

Fluence 50-300 keV 
(erg cm“2) 

Hardness 
Ratio 

Fluence >20 keV 
(erg cm“2) 

Comments 

1088 
1096 
1097 
1102 
1110 
1112 
1114 
1118 
1120 
1121 
1122 
1123 
1125 
1126 
1128 
1129 
1141 
1142 
1145 
1148 
1150 
1152 
1153 
1154 
1156 
1157 
1159 
1167 
1190 
1192 
1196 
1197 
1200 
1204 
1211 
1212 
1213 
1218 
1221 
1223 
1235 
1244 
1279 
1288 
1289 
1291 
1297 
1298 
1301 
1303 
1306 
1307 
1308 
1310 
1311 

IB 911119 
IB 911120C 
IB 911120B 
IB 911120 
IB 911122 
IB 911123B 
IB 911123 
IB 911124 
IB 911125 
IB 911126 
IB 911127 
IB 911127C 
IB 911127B 
IB 911128 
IB 911129B 
IB 911129 
IB 911202 
IB 911202B 
IB 911204 
IB 911205 
IB 911207 
IB 911208 
IB 911208B 
IB 911209B 
IB 911209C 
IB 911209 
IB 911210 
IB 911213 
IB 911217 
IB 911217B 
IB 911219B 
IB 911219 
IB 911221 
IB 911223 
IB 911224 
IB 911224B 
IB 911224C 
IB 911225 
IB 911225B 
IB 911226 
IB 911227 
IB 911228 
IB 920105 
IB 920110 
IB 920110C 
IB 920110B 
IB 920113 
IB 920114 
IB 920116B 
IB 920116 
IB 920120 
IB 920121B 
IB 920121 
IB 920122 
IB 920123 

(1.28±1.43)E—1 
(3.20±3.45)E—1 
(7.94±4.67)E—1 
(1.92±1.43)E—1 

(4.42±0.17)E—1 
(4.80±0.55)E+0 

(9.09±3.92)E+0 

(1.88±0. 
(3.21±0. 
(1.81±0. 
(2.03±0. 
(2.95±0. 
(9.60±1. 
(2.01±0. 

(3.22±0, 
(4.93±0, 
(6.16±0, 
(2.75±0. 
(9.02±5. 
(1.93±0, 
(1.89±0, 
(1.71±0. 
(1.82±0. 
(2.46±0. 
(7.17±1. 
(4.22±0 
(1.63±0. 
(2.37±0. 
(2.77±0. 
(3.71±1. 
(7.63±5, 

(2.02±0. 
(9.47±0, 
(6.08±0. 
(1.28±1. 
(1.90±0. 
(5.73±0. 
(3.78±0. 
(3.19±0, 
(6.81±0. 
(1.53±0. 

10)E+1 
36)E+1 
58)E+1 
,17)E+1 
30)E—1 
,81)E—1 
05)E+1 

,42)E+1 
,30)E+1 
,61)E+1 
,04)E+2 
,92)E+0 
20)E—1 
,03)E+2 
,02)E+2 
.26)E+1 
.25)E+1 
,09)E+0 
,97)E+1 
•04)E+2 
,22)E+1 
.24)E+1 
.55)E+0 
36)E—1 

.09)E+1 
69)E+0 
,57)E+0 
,03)E+0 
00)E+2 
,88)E+1 
.15)E+1 
.02)E+2 
.43)E—1 
,08)E+1 

(3.90±0.23)E+0 

(2.13±0.21)E+1 
(7.30±2.83)E+0 

(2.15±0.26)E—1 

5.36±0.20 
0.89±0.12 
1.03±0.12 
1.63Í0.13 
0.51±0.10 
1.44±0.14 
2.54±0.15 
0.78±0.11 
0.30±0.12 

11.06±0.31 
11.60±0.25 
0.48Í0.12 
0.47Í0.11 
0.80Í0.13 
0.34Í0.10 
0.60Í0.12 
9.01Í0.26 
0.56Í0.11 
1.76Í0.15 
1.47Í0.16 
1.7Ü0.18 
0.28Í0.14 
0.34Í0.10 
1.63Í0.14 
0.62Í0.12 

10.04i0.26 
3.50Í0.18 
0.41Í0.10 
3.39Í0.18 
0.61Í0.11 
0.55Í0.10 
1.19Í0.13 
1.17Í0.12 
3.30Í0.18 
1.68Í0.14 
0.88Í0.14 
0.43Í0.11 
1.25Í0.12 
l.OOiO.13 
0.80Í0.11 
2.53Í0.15 
0.86Í0.11 
1.20Í0.15 
6.55Í0.22 
1.44Í0.14 
1.90Í0.14 
0.90Í0.13 
0.32Í0.11 
0.36Í0.11 
0.83Í0.12 
0.54Í0.12 
0.7Ü0.13 
1.60Í0.14 
0.67Í0.13 
0.55Í0.12 

(3.7110.09) E—7 
(4.7410.69) E—8 
(6.29i0.89)E—8 
(9.29i0.60)E—8 
(1.0510.05) E—6 
(1.7310.09) E—7 
(1.07i0.02)E—6 
(2.0010.08) E—6 
(3.1210.58) E—7 
(2.2710.01) E—5 
(1.4310.01) E—5 
(7.2210.59) E—7 
(6.1310.53) E—7 
(1.1210.07) E—6 
(2.4710.72) E—8 
(7.1410.81) E—8 
(1.4810.01) E—5 
(4.1811.69) E—8 
(3.3710.26) E—7 
(4.9910.10) E—6 
(4.5910.10) E—6 
(8.8110.73) E—7 
(2.82i0.43)E—7 
(1.1010.07) E—7 
(1.1510.02) E—5 
(8.8710.06) E—6 
(1.2810.03) E—6 
(3.24i0.36)E—7 
(1.1310.03) E—6 
(9.3110.74) E—7 
(1.2710.06) E—6 
(2.4510.06) E—6 
(2.59i0.05)E—6 
(3.52i0.24)E—7 
(1.4410.09) E—7 
(3.93i0.15)E—6 
(6.86i0.45)E—7 
(1.2010.04) E—6 
(3.4010.27) E—7 
(5.93il.85)E—8 
(7.44i0.12)E—6 
(1.6910.09) E—6 
(1.2310.05) E—6 
(2.88i0.02)E—5 
(1.4610.09) E—7 
(1.8310.04) E—6 
(2.57i0.29)E—7 
(8.6912.08) E—8 
(6.0410.69) E—7 
(1.4310.04) E—6 
(3.0610.27) E—7 
(6.2410.82) E—7 
(9.08i0.57)E—8 
(3.5710.53) E—7 
(1.1310.08) E—6 

9.30Í0.73 
2.17Í0.63 
2.82Í0.73 
3.52Í0.42 
3.10Í0.27 
4.47Í0.55 
1.44Í0.05 
3.77Í0.29 
1.89Í0.64 
2.75Í0.03 
3.19Í0.03 
4.11Í0.57 
1.44Í0.23 
3.92Í0.40 

3.31Í0.78 
2.46Í0.02 

1.33Í0.19 
5.37Í0.30 
1.79Í0.07 
2.71Í0.40 
1.46Í0.41 
8.04Í1.29 
3.15Í0.11 
3.45Í0.04 
4.22Í0.20 
2.35Í0.46 
2.09Í0.11 
1.88Í0.26 
4.12Í0.41 
1.49Í0.07 
1.57Í0.06 
2.30Í0.31 
3.29Í0.46 
0.49Í0.05 
5.25Í0.85 
1.89Í0.10 
l.OOiO.16 

2.5Ü0.07 
1.32Í0.13 
1.89Í0.13 
4.19Í0.05 
3.22Í0.42 
5.42Í0.30 
8.98Í3.98 
1.65Í0.73 
2.25Í0.45 
4.81Í0.35 
1.46Í0.24 
3.13Í0.67 
3.66Í0.48 
0.74Í0.25 
1.05Í0.15 

(3.0510.16) E—6 
(< 8.2) E—8 

(1.6110.46) E—7 
(3.06i0.84)E—7 
(1.1010.19) E—6 
(1.53i0.10)E—6 
(1.4510.12) E—6 
(3.82i0.44)E—6 
(< 8.0) E—7 

(6.28i0.09)E—5 
(2.51i0.03)E—5 
(1.2210.52) E—6 
(7.21i3.58)E—7 
(2.22i0.50)E—6 
(< 5.7) E—8 

(1.4410.53) E—7 
(5.7510.07) E—5 
(< 1.8) E—7 

(5.36il.63)E—7 
(1.12i0.06)E—5 
(6.72i0.65)E—6 
(3.3110.73) E—6 
(< 1.1) E—6 

(1.2010.15) E—6 
(3.70i0.25)E—5 
(2.1910.05) E—5 
(2.4710.17) E—6 
(< 4.8) E—7 

(2.1010.20) E—6 
(1.2910.39) E—6 
(2.09i0.35)E—6 
(3.2810.34) E—6 
(3.78i0.27)E—6 
(4.9011.06) E—7 
(2.0810.40) E—7 
(8.3811.73) E—6 
(1.03i0.30)E—6 
(1.7910.16) E—6 
(6.53il.96)E—7 
(< 3.6) E—7 

(1.0210.06) E—5 
(3.1210.46) E—6 
(1.8410.35) E—6 
(3.6310.12) E—5 
(3.2410.79) E—7 
(4.63i0.29)E—6 
(9.63i2.42)E—7 
(< 3.3) E—7 

(7.7413.79) E—7 
(1.4410.08) E—5 
(7.7612.18) E—7 
(3.48i0.88)E—6 
(< 1.5) E—7 

(9.0914.17) E—7 
(1.54i0.69)E—6 

X 

G 
A(U),G,X 

G 
A(U) 

A(U),T(65) 
A(U) 

T(.3) 

A(U) 

A(U),G 

A(UG) 

A(U),F 

G 
A(U) 

G 
A(U) 

T(6) 

T(20),G 

G 
T(65) 
T(85) 

241 
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TABLE IA—Continued 

Trigger Burst 
Number Name 

Time 
(TJD:s) 

Time 
(DOY:h:m:s) 

a 
n 

5 
n 

iu 

n 
bu 

(°) 
Stat. Loc. 
Error (°) 

c/cm Time 
Scale (ms) 

1318 
1319 
1321 
1328 
1346 
1359 
1365 
1379 
1382 
1384 
1385 
1388 
1390 
1396 
1404 
1406 
1413 
1416 
1419 
1422 
1425 
1430 
1432 
1435 
1439 
1440 
1443 
1446 
1447 
1449 
1452 
1453 
1456 
1458 
1459 
1461 
1462 
1463 
1465 
1466 

IB 920127 
IB 920128 
IB 920130 
IB 920130B 
IB 920203 
IB 920205 
IB 920207 
IB 920209 
IB 920209B 
IB 920210C 
IB 920210 
IB 920210B 
IB 920212 
IB 920214 
IB 920216B 
IB 920216 
IB 920218C 
IB 920218B 
IB 920218 
IB 920220 
IB 920221 
IB 920222 
IB 920224 
IB 920224B 
IB 920226B 
IB 920226 
IB 920227 
IB 920227C 
IB 920227B 
IB 920228 
IB 920229B 
IB 920229 
IB 920301 
IB 920302B 
IB 920302 
IB 920303B 
IB 920303 
IB 920305B 
IB 920305C 
IB 920305 

8648:77217.4 
8649:11487.9 
8651: 1777.3 
8651:82202.1 
8655:56207.6 
8657:54271.4 
8659: 6261.4 
8661:58889.6 
8661:78044.8 
8662: 8155.0 
8662:35623.8 
8662:82336.6 
8664:15226.5 
8666:62162.6 
8668:49371.8 
8668:80300.4 
8670:24084.4 
8670:39791.9 
8670:67343.0 
8672:46832.3 
8673:22472.4 
8674:32719.2 
8676: 9818.8 
8676:77881.0 
8678:28449.4 
8678:29728.5 
8679:21650.6 
8679:63976.1 
8679:75000.5 
8680:53947.0 
8681:54248.1 
8681:69677.2 
8682:41662.1 
8683: 884.1 
8683:22585.0 
8684:28289.9 
8684:84778.6 
8686: 3642.2 
8686:35275.4 
8686:36174.1 

27:21:26:57.4 
28:03:11:27.9 
30:00:29:37.3 
30:22:50: 2.1 
34:15:36:47.6 
36:15:04:31.4 
38:01:44:21.4 
40:16:21:29.6 
40:21:40:44.8 
41:02:15:55.0 
41:09:53:43.8 
41:22:52:16.6 
43:04:13:46.5 
45:17:16: 2.6 
47:13:42:51.8 
47:22:18:20.4 
49:06:41:24.4 
49:11:03:11.9 
49:18:42:23.0 
51:13:00:32.3 
52:06:14:32.4 
53:09:05:19.2 
55:02:43:38.8 
55:21:38: 1.0 
57:07:54: 9.4 
57:08:15:28.5 
58:06:00:50.6 
58:17:46:16.1 
58:20:50: 0.5 
59:14:59: 7.0 
60:15:04: 8.1 
60:19:21:17.2 
61:11:34:22.1 
62:00:14:44.1 
62:06:16:25.0 
63:07:51:29.9 
63:23:32:58.6 
65:01:00:42.2 
65:09:47:55.4 
65:10:02:54.1 

320.0 
103.9 

6.3 
60.3 

272.8 
27.7 

292.5 
312.2 
286.7 
303.8 
152.2 
327.8 

42.1 
42.3 

342.1 
156.6 
125.0 
144.0 
40.7 

352.2 
182.4 
289.9 
166.8 
200.8 
106.4 
272.6 

69.7 
239.3 
199.8 
148.3 
335.1 
195.4 
338.0 
122.1 
345.7 
163.9 
234.6 
268.4 
263.5 
106.8 

-6.4 
10.8 

-51.7 
-33.3 
-11.6 
-18.4 

27.3 
-5.7 
59.8 

-35.7 
47.6 
20.7 

9.0 
5.0 

54.5 
1.1 

-21.1 
58.2 
24.9 
-0.2 
48.3 

-38.5 
-63.2 

9.3 
53.2 
18.7 
64.5 
11.8 
50.6 
26.7 
-5.5 

-44.8 
22.9 

-63.8 
17.2 
40.8 

-10.3 
59.8 

-58.5 
52.6 

45.3 
203.8 
312.6 
233.5 

18.0 
183.5 
61.5 
41.7 
90.3 

5.9 
169.0 
75.9 

165.1 
168.9 
105.6 
243.6 
242.0 
156.5 
152.7 
83.1 

141.2 
359.6 
291.5 
327.2 
163.6 
45.5 

144.5 
22.9 

112.1 
203.0 

57.1 
304.8 

85.6 
277.2 

89.1 
175.6 
355.9 

88.6 
333.4 
164.3 

-35.8 
5.8 

-64.9 
-48.9 

3.5 
-73.8 

4.4 
-28.6 

21.4 
-31.6 

52.4 
-25.3 
-44.1 
-47.1 
-4.2 
46.6 

8.6 
44.1 

-31.5 
-56.5 

67.3 
-21.7 
-2.7 
70.7 
23.5 
17.2 
11.7 
43.9 
65.9 
50.5 

-48.1 
18.0 

-29.7 
-16.2 
-38.4 

62.6 
34.9 
30.4 

-13.6 
23.5 

18.3 
11.3 

1.7 
2.3 
4.0 

18.1 
4.4 
9.3 
7.3 

13.0 
0.4 
3.4 
4.8 
1.7 

16.5 
1.2 
2.2 
6.3 
1.9 
2.1 
0.6 
6.3 
3.1 
8.9 
5.1 
0.4 
5.0 
2.0 
0.7 
1.6 
2.6 
2.4 
7.0 
1.8 
3.1 
9.4 
9.9 
3.7 

10.7 
8.2 

1.4 
1.5 
5.4 
1.2 
1.2 
2.6 
3.8 

1.1 
1.9 

14.4 
3.0 
1.1 
3.4 
1.0 
9.1 
1.3 
4.0 

14.5 
4.9 

20.0 
1.7 
1.4 
1.2 
1.3 

12.0 
9.2 
2.1 
5.4 
6.0 
1.5 

10.0 
1.2 
2.0 
1.5 
1.8 

4.5 
1.0 
2.1 

286 
264 
308 

76 
66 
66 

264 

264 
330 
264 
286 
286 
143 
264 
242 

79 
121 
264 
286 
242 
308 
264 
264 
308 

66 
121 
264 
264 
242 
264 

66 
286 
242 
264 

66 

66 
264 

66 

1024 
1024 
1024 

64 
64 
64 

1024 

1024 
1024 
1024 
1024 
1024 

256 
1024 
1024 

64 
256 

1024 
1024 
1024 
1024 
1024 
1024 
1024 

64 
256 

1024 
1024 
1024 
1024 

64 
1024 
1024 
1024 

64 

64 
1024 

64 

242 
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TABLE IB—Continued 

Trigger 
Number 

Burst 
Name 

T90 
(s) 

Peak Flux 
(ph cm-2 s-1) 

Fluence 50-300 keV 
(erg cm-2) 

Hardness 
Ratio 

Fluence > 20 keV Comments 
(erg cm-2) 

1318 
1319 
1321 
1328 
1346 
1359 
1365 
1379 
1382 
1384 
1385 
1388 
1390 
1396 
1404 
1406 
1413 
1416 
1419 
1422 
1425 
1430 
1432 
1435 
1439 
1440 
1443 
1446 
1447 
1449 
1452 
1453 
1456 
1458 
1459 
1461 
1462 
1463 
1465 
1466 

IB 920127 
IB 920128 
IB 920130 
IB 920130B 
IB 920203 
IB 920205 
IB 920207 
IB 920209 
IB 920209B 
IB 920210C 
IB 920210 
IB 920210B 
IB 920212 
IB 920214 
IB 920216B 
IB 920216 
IB 920218C 
IB 920218B 
IB 920218 
IB 920220 
IB 920221 
IB 920222 
IB 920224 
IB 920224B 
IB 920226B 
IB 920226 
IB 920227 
IB 920227C 
IB 920227B 
IB 920228 
IB 920229B 
IB 920229 
IB 920301 
IB 920302B 
IB 920302 
IB 920303B 
IB 920303 
IB 920305B 
IB 920305C 
IB 920305 

(1.86±0.08)E+2 

(4.54±0.23)E+0 
(2.58±1.54)E—1 

(7.81±6.94)E+0 
(4.91±0.21)E+1 
(5.18±0.21)E+1 

(1.77±0.26)E+1 
(2.10±0.04)E+1 
(1.41±0.83)E+0 
(2.00±0.05)E+1 

(3.46±0.97)E+0 
(1.23±0.01)E+2 

(1.04±0.07)E+1 

(3.87±0. 
(1.34±0. 
(8.32±1. 
(2.44±0. 
(2.30±0. 
(3.35±0. 
(2.27±0. 
(3.32±0. 
(1.22±0. 
(1.92±5. 
(4.79±0. 
(8.17±0. 

32)E+1 
27)E+0 
99)E+0 
10)E+1 
91)E+0 
60)E+1 
06)E+1 
05)E-F1 
10)E+1 
16)E—1 
29)E+1 
34)E+1 

(4.61±4.49)E-1 

(1.92±0.91)E—1 

0.85±0.18 
0.73±0.12 
2.56±0.17 
1.18±0.13 
1.42±0.16 
1.25±0.15 
1.17±0.13 
0.46±0.11 
0.5Ü0.12 
1.32±0.17 
3.62±0.17 
1.4Ü0.15 
0.34±0.11 
1.68±0.15 
0.56±0.12 
1.97±0.13 
1.20±0.12 
1.50±0.12 
4.51±0.18 
2.10±0.17 
9.23±0.27 
0.72±0.14 
0.50±0.11 
0.36±0.10 
0.53±0.14 

11.50±0.27 
4.49Í0.18 
0.48Í0.11 
1.74Í0.16 
1.47Í0.13 
0.78Í0.15 
7.31Í0.21 
0.53±0.12 
0.58Í0.11 
0.52Í0.11 
0.63Í0.15 
1.36Í0.14 
1.96Í0.14 
0.33±0.11 
1.32Í0.13 

(1.03±0. 
(3.08±0. 
(7.39±0. 
(3.45±0. 
(3.85±0. 
(7.97±0. 
(3.14±0. 
(8.50±1, 
(3.99±0. 
(1.51±0. 
(2.32Í0, 
(5.35±0. 
(5.29Í0, 
(1.50±0, 
(1.06Í0. 
(3.19±0, 
(1.95±0. 
(2.87±0. 
(1.28Í0. 
(3.86±0. 
(5.18±0. 
(1.44±0. 
(1.76±0, 
(8.14±1. 
(2.27±0. 
(7.50±0 
(1.08±0, 
(1.94±0. 
(4.15±0. 
(2.10±0, 
(9.04±0. 
(4.68±0. 
(1.40±0 
(1.26±0. 
(2.16±0. 
(3.64±0. 
(7.68Í0. 
(8.65±0. 
(3.85±0 
(3.68±0 

11) E—6 
23)E—7 
08)E—6 
15)E—6 
27)E—7 
96)E—8 
13)E—6 
13)E—8 
32)E—7 
61)E—7 
01)E—5 
23)E—7 
46)E—7 
06) E—6 
15)E—7 
04) E—6 
07) E—6 
13)E—7 
01) E—5 
10)E—6 
05) E—6 
18)E—7 
08) E—6 
10)E—8 
43)E—7 
07) E—6 
02) E—6 
08) E—6 
06) E—6 
05) E—6 
51)E—7 
10)E—7 

.09)E—6 
08)E—6 
06) E—6 
88)E—8 
39)E—7 
49)E—8 
.38)E—7 
12) E—6 

2.15Í0.41 
0.87Í0.14 
1.49Í0.03 
1.29Í0.11 
2.97Í0.41 
6.06Í1.95 
2.44Í0.19 

2.26Í0.34 

4.36±0.05 
1.30Í0.11 
1.88±0.29 
2.12Í0.13 
5.43Í2.22 
1.67Í0.04 
1.74Í0.11 
1.45Í0.12 
2.46Í0.04 
1.10Í0.05 
1.62Í0.03 
1.22Í0.29 
1.49Í0.12 

1.02Í0.38 
4.17Í0.07 
2.78Í0.10 
3.38Í0.25 
3.38±0.10 
2.02Í0.09 
2.58Í0.27 
6.68±0.33 
2.21Í0.25 
1.17Í0.13 
1.32Í0.07 

2.74±0.24 
1.30Í0.14 
3.49Í0.65 
4.69Í0.35 

(< 1.5) E 
(5.01±2.13)E 
(1.33±0.05)E 
(4.99±0.88)E 
(8.65±1.46)E 
(6.56±0.97)E 
(3.38±0.93)E 
(< 6.9) E 

(7.93±2.00)E 
(< 9.0) E 

(9.44±0.15)E 
(8.04±1.54)E 
(3.83±0.66)E 
(2.61±0.45)E 
(1.59±0.74)E 
(1.02±0.04)E 
(2.45±0.56)E 
(4.21±0.99)E 
(2.18±0.07)E 
(1.01±0.08)E 
(1.12±0.04)E 
(3.31±1.15)E 
(2.69±0.47)E 
(2.06±0.92)E 
(< 1.2) E 

(1.48±0.04)E 
(1.79±0.12)E 
(2.73±0.36)E 
(8.64±0.48)E 
(4.76±0.57)E 
(1.22±0.25)E 
(1.18±0.11)E 
(2.79±1.00)E 
(2.05±0.39)E 
(2.94±0.31)E 
(3.78±1.03)E 
(3.58±0.25)E 
(< 1.3) E 

(1.03±0.27)E 
(1.25±0.12)E 

T(170),G 
T(70) 

G 
T(210) 
T(2) 

6 
7 
5 
6 
7 
7 
6 
7 
7 
7 
5 

-7 T(4) 
6 
6 
7 
5 
6 T(50) 
7 
5 

-5 A(U),T(80),G 
5 
7 T(2) 
6 G 
7 G 
6 
5 
6 
6 
6 

-6 G 
6 
6 X 
6 G 
6 G 
6 
7 
6 
7 
6 
5 

G 
T(10),G 
T(120),G 

Notes.—Explanation of comments: 
(A) Also detected by other instruments: U—Ulysses, P—PVO, G—GRANAT, C—COMPTEL, E—EGRET. 
(B) BATSE triggered on a precursor event; main event starts ~ 105 s after trigger. 
(C) Event triggered BATSE twice: 1009 and 1010. 
(F) Flare or particle event occurs during burst accumulation interval. 
(G) Data gap occurs during burst accumulation interval. 
(H) High voltage turned off during burst accumulation interval. 
(T) Duration estimated visually; value (s) in parentheses. 
(X) High time resolution (TTE) data not available. 
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TABLE 2 
The 20 Highest Peak Flux Bursts 

TABLE 4 
The 20 Highest Fluence Bursts 

Rank Trigger Number Peak Flux 

1   143 47.6 
2   249 34.6 
3   1085 30.4 
4   298 22.0 
5   219 18.1 
6   451 16.9 
7   444 16.6 
8   1025 16.3 
9   105 11.9 

10  1122 11.6 
11   999 11.5 
12   1140 11.5 
13   1121 11.1 
14   543 10.6 
15   1157 10.0 
16   1425 9.23 
17   1141 9.01 
18   142 8.60 
19   467 7.73 
20   1453 7.31 

Notes.—Flux is measured in photons cm 2 s 1 in 
256 ms time bins in the 50 to 300 keV energy band. 

Rank Trigger Number Fluence 

1   249 5.42E—05 
2   143 5.32E-05 
3   1085 4.05E-05 
4   394 3.12E-05 
5   1288 2.88E-05 
6   109 2.50E-05 
7   1385 2.32E—05 
8   1121 2.27E—05 
9   678 2.07E-05 

10   130 1.84E—05 
11   973 1.66E—05 
12   761 1.58E-05 
13   676 1.51E-05 
14   647 1.5IE—05 
15   1141 1.48E-05 
16   219 1.48E-05 
17   1122 1.43E-05 
18   351 1.29E-05 
19   1419 1.28E-05 
20   226 1.26E-05 

Note.—Fluence is measured in ergs cm 2 from 50 
to 300 keV. 

(Schmidt et al. 1988). For the BATSE bursts, the average 
value (F/Fmax) is 0.34 ± 0.02, versus '2 for a homogeneous 
distribution. This evidence for inhomogeneity has also been 
seen in several other experiments with sufficient sensitivity: 
Ginga (Ogasaka et al. 1991 ), Signe/Lilas/Apex (Atteia et al. 
1991 ), and SMM(Higdon et al. 1992). 

The V/Vmn distribution is not appropriate for fitting models 
of spatial distributions of burst sources, since V/Vmax is af- 
fected throughout its range by the varying trigger threshold 
(Band 1993; Petrosian 1993; Hartmann & The 1993). Model- 
fitting requires a measure of intensity that uses physical units 
for which threshold effects can be corrected. The peak flux P, 

TABLE 3 
The 20 Lowest Peak Flux Bursts 

Rank Trigger Number Peak Rate 

1   1152 0.285 
2   942 0.288 
3   465 0.291 
4   1120 0.297 
5   676 0.299 
6   107 0.299 
7   1298 0.322 
8   1086 0.323 
9   741 0.326 

10   816 0.329 
11   401 0.333 
12   549 0.334 
13    1465 0.334 
14   974 0.337 
15   1153 0.339 
16   1390 0.344 
17   1128 0.344 
18   834 0.359 
19   1301 0.360 
20   1435 0.364 

Notes.—Flux is measured in photons cm“2 s“1 in 
256 ms time bins in the 50 to 300 keV energy band. 
Errors on fluxes are typically 0.1 photons cm-2 s“1. 

TABLE 5 
The 20 Lowest Fluence Bursts 

Rank Trigger Number Fluence 

1   640 2.15E—08 
2   1128 2.47E-08 
3   491 3.02E-08 
4   1051 3.15E-08 
5   289 3.35E-08 
6   1461 3.64E-08 
7   856 3.68E-08 
8   836 3.76E-08 
9   1142 4.18E-08 

10   185 4.24E—08 
11   253 4.64E-08 
12   108 4.69E-08 
13   1096 4.74E-08 
14   729 4.74E-08 
15   353 4.89E-08 
16   799 5.22E—08 
17   834 5.60E-08 
18   1223 5.93E-08 
19   1097 6.29E-08 
20   229 6.54E-08 

Note.—Fluence is measured in ergs cm 2 from 50 
to 300 keV. 
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TABLE 6 
The 20 Longest Duration Bursts 

Rank Trigger Number 7^90 (s) 

1   110 430.0 
2   1009 356.7 
3   1288 318.6 
4   1152 274.9 
5   226 221.2 
6   1235 190.0 
7   1156 189.1 
8   1318 185.9 
9   133 182.0 

10   577 179.8 
11   1157 170.6 
12   1196 162.9 
13   907 158.1 
14   351 146.9 
15   404 123.4 
16   1419 122.5 
17   1046 114.4 
18   869 110.5 
19   394 106.1 
20   659 102.1 

TABLE 7 
The 20 Shortest Duration Bursts 

Rank Trigger Number ^90 (S) 

1   432 0.034 
2   677 0.055 
3   289 0.067 
4   207 0.085 
5   491 0.100 
6   480 0.128 
7   568 0.128 
8   1088 0.128 
9   830 0.131 

10   474 0.152 
11   1076 0.161 
12   799 0.173 
13   512 0.183 
14   729 0.183 
15   1102 0.192 
16   1051 0.192 
17   185 0.192 
18   1463 0.192 
19   1453 0.192 
20   1154 0.193 

Note.—For most of these bursts, the duration is 
quantized to 64 ms steps. 

measured on a single trigger timescale, is the preferred mea- 
sure, since threshold effects can be confined to a relatively 
narrow range of values, and correction factors can be deter- 
mined over most of this range. Figures 8, 9, and 10 show the 
integral logTV-logF distributions for peak fluxes P as measured 
on each of the three trigger timescales. The dashed line repre- 
sents the -3/2 power law expected for a homogeneous distri- 
bution. The deviation from the -3/2 line is evident in each of 
the plots. The effects of trigger inefficiency appear as an uncer- 
tainty at fluxes very close to the threshold. 

The differential logTV-logP distributions are shown in Fig- 
ures 11, 12, and 13. The crosses represent the number of bursts 
in each flux bin, which are equally spaced logarithmically. The 
diamonds represent the number of bursts corrected for trigger 
efficiency. In each case, the lowest flux point is seen to be 
overcorrected, due to the effects of atmospheric scattering, and 
must be considered only as an upper limit. Since /Vis expressed 
as the number per logarithmic bin, the differential distribution 

is also a -3/2 power law (shown as the dashed line) if the 
sources are homogeneous. Again, the deviation from homoge- 
neity is evident. Note that the deviation from the -3/2 line 
occurs at fluxes far enough above threshold that efficiency cor- 
rections are negligible. 

8. DURATION DISTRIBUTION 

The distributions of duration as measured by Tso and ^90 
are shown in Figure 14. The plots show evidence for two com- 
ponents, with a division at around 2 seconds, consistent with 
the hints of bimodahty that were present in data drawn from a 
large variety of experiments (Hurley 1992). The shorter bursts 
are also found to have harder spectra (Kouveliotou et al. 
1994). Similar results were seen on the PHEBUS experiment 
(Dezalay et al. 1992). 

TABLE 8 
Dipole and Quadrupole Statistics for 260 BATSE Gamma-Ray Bursts 

Value Expected Value Expected Observed Value, 
for Isotropy for Isotropy with Propagation 

Moment Coordinate with Uniform with BATSE’s of Location 
Statistic Tested System Sky Exposure Sky Exposure Errors 

(cos 6)   dipole Galactic 0 ± 0.036 -0.013 ±0.035 0.019 ± 0.005 
(sin2 ^ - j)  quadrupole Galactic 0± 0.018 —0.005 ±0.018 -0.028 ± 0.004 
W  dipole independent 3 ± 2.4 3.5 ±2.9 1.1 ±0.3 
^   quadrupole independent 5 ± 3.2 7.0 ±4.3 6.6 ±1.2 
(sin ô)  dipole equatorial 0 ± 0.036 0.026 ± 0.037 0.014 ± 0.005 
(sin2 ô - ^)   quadrupole equatorial 0± 0.018 0.026 ± 0.019 0.003 ± 0.005 
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Fig. 6.—Time histories for each of the 260 bursts in the catalog. Shown are the summed rates of the triggered large-area detectors (2 to 4) in the 
approximate energy range 50-300 keV. The time resolution and duration of each plot were selected as appropriate for display purposes. Additional data exist 
for these bursts. 
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Fig. 6—Continued 
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Fig. 8.—LogTV-logP integral distribution, where P is measured on the 
64 ms timescale. The dashed line represents the -3/2 power law expected 
for a homogeneous distribution of sources. The range of values near the 
threshold includes the uncertainty in the efficiency due to atmospheric 
scattering. 
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Fig. 9.—Same as Fig. 8 for the 256 ms timescale 

Fig. 10.—Same as Fig. 8 for the 1024 ms timescale 

Fig. 11.—LogTV-logP differential distribution, where P is measured on 
the 64 ms timescale, and the number of bursts are binned into equal loga- 
rithmic intervals of P. The dashed line represents the —3/2 power law 
expected for a homogeneous distribution of sources. The diamonds repre- 
sent the observed number of bursts, and the crosses represent the number 
of bursts as corrected for exposure. 

Fig. 12.—Same as Fig. 11 for the 256 ms timescale 
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Fig. 13.—Same as Fig. 11 for the 1024 ms timescale 

Many people contributed to the success of BATSE. We are 
grateful to the team of engineers and technicians at MSFC who 
built and tested the instrument. The LAD’s were a joint effort 
of MSFC, UCSD, and the Bicron Corp. An outstanding team 
at TRW built the spacecraft and integrated the experiments. 
The Flight Operations Team at GSFC has provided excellent 
support since launch. We are particularly thankful for the ex- 
cellent work of the BATSE data operations team and the pro- 
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Fig. 14.—Distribution of burst durations. Shown are the durations, as 
measured by both and T5Q (see text) for 222 bursts which could be 
measured. 

grammers who provided the software for ground operations 
and data analysis. A few of the many individuals who deserve 
special recognition are Tom Parnell, Dennis Ellsworth, Bill 
Henze, Scott Storey, and Byron Schrick at MSFC; Ron Cline, 
Terry Watson, Billy Breshears, and Barbara Meehan at TRW; 
Jerry Madden, Karl Schauer, Marty Davis, Robert E. Wilson, 
and Neil Gehrels at GSFC. 

APPENDIX A 
BURST LOCATION ALGORITHM 

This appendix describes the algorithm used to derive burst locations from the detector count rates, and the statistical and 
systematic errors in these computed locations. We use a numerical technique to compute the burst direction from BATSE’s angular 
response as determined from calibration and computer modeling. 

A detector’s response is the counting rate in a specified energy channel when a detector is exposed to a unit of flux from a 
monochromatic plane wave of photons. The response R^E, 6, (ß) in channel z of detector dis a function of the energy E of the 
photons and the direction (0, </>) of the plane wave. 

Let C f denote the counting rate in channel i and detector d, and \etf(E\A, a) describe the flux distribution of a burst, where A is 
the burst intensity and a is a spectral index. Then, if 6 and 0 are the azimuth and elevation of the source direction in CGRO-fixed 
coordinates, the counting rate we expect is 

Cl{ß)= f RÍ(E;d, <!>)/(£-, A, a)dE, 
Jo 

where ß = (A,a,6,(t)) represents the parameters of a burst model. In our burst location software,/(E1; ^4, a) is a power law above 10 
keV, and A is the total flux (photons cm-2 s-1) above 10 keV. BATSE is assumed insensitive below 10 keV. 

Rates in three burst facing detectors uniquely determine a burst direction, but a variety of statistical and systematic effects make 
the direction uncertain. Our burst location software computes an estimate, ß, of the parameters (and associated errors) of a burst 
producing an observation, Cf (and its measurement errors), in BATSE. The software minimizes the following measure of good- 
ness-of-fit: 
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x2(ß) 
^ ici-am 
¿ 2 

2 

where <r • ¿ is the variance in Cf. 
The software computes ß in two stages. First, it computes a direction using three BATSE detectors chosen for their high counting 

rates. For an assumed value of a, the rates in three detectors uniquely determine y, 6, and </>. With the three detector direction as a 
starting point, a standard algorithm developed by Levenberg and Marquardt (Press et al. 1992) seeks ß which minimizes x2(ß)- 

When the rates, Cf, have normally distributed errors and Cf ( ß) is a sufficiently smooth function of ß, the standard covariance 
matrix for the parameters ß is related to the Hessian (matrix of second derivatives) of x2(ß) near the minimum, ß. Specifically, the 
standard error in a burst’s CGRO elevation is 1.5^ and the standard error in the burst’s CGRO azimuth is 1.5cr0, where and 
are diagonal elements of the inverse Hessian corresponding to the burst’s elevation and azimuth. The factor of 1.5 ensures that an 
error ellipse encloses a 68% confidence region (Press et al. 1992). The single location error, ar, associated with each burst in the 
catalog is the radius of that circle having the same area as the ellipse with axes taken from the standard errors associated with the 
burst’s azimuth and elevation in the CGRO coordinate system. 

(Jr = l-^V0^0# cos 0 . 

The factor of cos 0 corrects the difference in units of elevation and azimuth error. The error reflects only the direction uncertainty 
resulting from uncertainty in our measurement of photon counting rates in the BATSE detectors. 

For weaker bursts the error in measuring photon arrival rates dominates the error in our directions, but other sources of error 
contribute significantly. Other sources of error include: ( 1 ) background subtraction, ( 2 ) response calibration, ( 3 ) channel threshold 
measurement, (4) burst flux reflected by the Earth’s atmosphere, (5) detector deadtime, and (6) deviation of the burst spectrum 
from the assumed power law. We compute background counting rates during a burst by fitting a first or second degree polynomial 
to rates before and after a burst. We iteratively remove reflection from the atmosphere using Monte Carlo derived estimates of 
scattered flux. We continuously monitor variations in the gain of the detectors. Counting rates are corrected for deadtime and gain 
variations. Selecting the four detectors which face a burst is difficult in some cases where there is considerable scattering from the 
atmosphere and/or transmission through the rear of the detectors. The largest location errors occur in those cases. Our analysis 
indicates that systematic errors average approximately four degrees. Adding four degrees in quadrature to the direction error in the 
BATSE catalog yields our best estimate of the error in each burst direction. With d2 = + 16, an analysis of 11 GRBs located by the 
Interplanetary Network (K. Hurley 1993, private communication), 22 hard solar flares and 26 fluctuations in Cygnus X-l suggests 
that d represents a 63% confidence radius, and 2 a represents a 92% confidence radius. 

APPENDIX B 
SKY EXPOSURE MATRIX 

BATSE’s exposure to bursts is not uniform across the sky. The Compton Observatory's low orbit places the Earth between BATSE 
and a large fraction of the sky, and the anisotropic sensitivity of the instrument’s eight Large Area Detectors, by which the 
instrument determines burst direction, blinds it to weak bursts from some directions. The former effect is large enough to eventually 
affect our measurement of the distribution of burst directions at all intensities. Because the orientation of the observatory changes 
frequently, the latter effect will not significantly affect our measurement of the distribution of burst directions over the duration of 
the experiment; however, the effect distorts the distribution of burst intensities by decreasing the number of weak bursts detected 
relative to the number of strong bursts. 

During intervals of time much shorter then the precession period of the Compton Observatory's orbit, BATSE’s exposure to the 
sky is symmetric with respect to the orbital plane. Directions out of the plane receive greater exposure than directions in the plane 
which are blocked by the Earth a large fraction (39%) of the time. Directions nearly perpendicular to the orbital plane are not 
blocked by the Earth and receive full exposure. As the pole of the observatory’s orbital plane precesses around the North Pole, 
BATSE’s exposure to the sky becomes symmetric with respect to the Earth’s equatorial plane, except for reduced exposure in the 
southern hemisphere which results from disabling the instrument over the SAA and over regions of high electron precipitation 
activity. 

BATSE’s burst trigger is partially disabled during the 90 minutes after a burst is detected, when the instrument transmits burst 
data to the ground. During this time, only strong bursts (stronger than the burst being transmitted) will trigger the instrument. 
Because burst triggers occur uniformly in time, the burst readout deadtime should not affect the direction distribution, r(<5), of sky 
exposure over the course of the mission. 

For a given background 7-ray level, BATSE has two important burst intensity thresholds, an all sky threshold and an absolute 
threshold. The instrument detects bursts with intensities above the all sky threshold from any point on the sky which is not occulted 
by the Earth. BATSE detects bursts beneath that threshold from only a fraction of the sky, and that fraction decreases sharply with 
decreasing burst intensity. BATSE does not detect bursts with intensities beneath its absolute threshold. The number of bursts 
which the instrument observes between the absolute and all sky thresholds does not reflect the number of bursts occurring at those 
intensities, but we use knowledge of the instrument’s sky exposure to correct those observations. Roughly 30% of detected bursts are 
beneath the instrument’s all sky threshold. 
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BATSE detects only those bursts with rates at least 5^ times the uncertainty in the background rate in at least two of the eight 
detectors. Because the detectors are highly anisotropic, a weak burst at one location on the sky may create acceptable rates in the 
detectors while an identical burst at another location will not. BATSE is least sensitive to weak bursts from the direction faced by a 
single LAD. A triangular, blind region in front of each LAD becomes larger as burst intensity decreases. The instrument’s absolute 
threshold is reached when the blind regions encompass the entire sky. The growth of the blind region with decreasing intensity is 
evident in Figure 5. 

We compute BATSE’s exposure to the sky by sampling the instrument’s trigger threshold in each LAD at 5 minute intervals. For 
each of 422 points on the sky, we determine at those intervals the weakest burst intensity which will produce a signal exceeding the 
threshold in at least two detectors, and we increase by 5 minutes the total exposure time for intensities above the weakest. We omit 
intervals during which the instrument’s trigger is disabled during SAA passage, etc., and we omit points on the sky occulted by the 
Earth. The instrument’s threshold is different on each of its three timescales, and the instrument’s response to a given flux differs 
with photon energy. We have therefore produced a separate map for each time scale and for a sequence of power-law spectral 
indices. Sky exposure maps are illustrated elsewhere (Brock et al. 1992b). 

Anisotropy in the exposure of BATSE to the sky will distort the distribution of burst directions which the instrument observes; 
however, at this point in the experiment, the effect of sky exposure on moments of the burst direction distribution is not significant. 
We have computed quadrupole and dipole moments with respect to the Galactic plane and center corrected for exposure ( Table 8 ), 
and the corrections remain below the level of uncertainty resulting from the size of the burst sample. As more bursts are observed, 
the sky exposure correction will become more important. 

APPENDIX C 
COMPUTATION OF V/Vmax 

The V/ Vmax statistic provides the most direct evidence in the BATSE data for inhomogeneity of the burst sources. As described in 
§ 7, the BATSE observation that (F/F^) is significantly less than ^ is in agreement with observations obtained with several other 
instruments. Nevertheless, the measurement has such important implications that it is worthwhile to provide details of the proce- 
dure used to compute this statistic for the BATSE burst data. 

The value of F/ Fmax for any burst is determined by the trigger criteria. For BATSE, a trigger requires at least two detectors above 
threshold on any of the three trigger timescales. To determine F/Fmax for any BATSE burst, it is necessary to know the peak count 
rates P, background rates B, and the trigger thresholds T for each of the eight detectors for each of the three trigger timescales. If any 
of these 72 values are not available (e.g., due to telemetry gaps) for a particular burst, then F/Fmax is not computed. 

The trigger thresholds for each detector and timescale are computed on-board from the background rates, updated every 17 s. 
When a burst occurs, the thresholds and backgrounds in effect at the time of a trigger are saved and output as part of the burst 
readout. These thresholds are specified in units of counts and are precisely known. 

The determination of the peak rates on the 1024 ms timescale is straightforward, since rates on all detectors are always available. 
The ground software tests each 1024 ms interval to find the detector with the second-highest value of background-subtracted 
counts. The second-highest value is used because two detectors must be above threshold. Each interval during the burst accumula- 
tion period (the interval during which no burst overwrite may occur) is tested and the maximum for the burst is the peak rate P. The 
maximum count rate divided by the minimum count rate for triggering is then Cmax/Cmin = (P - B)/(T - B), and F/Fmax = 
(cmajcminr

3'2. 
The determination of the peak rates on the 64 and 256 ms timescales is complicated by the fact that rates on these timescales are 

not available for each detector individually. What is transmitted during the burst is the 64 ms rate summed over the detectors that 
exceeded threshold at the time of the trigger. Normally, only two detectors trigger, but sometimes three or four detectors can trigger 
and be included in the summed data. An estimate of the individual detector rates is obtained by prorating the rate among the 
summed detectors according to the relative rates in the 1024 ms data. This computation is done for the 64 and 256 ms timescales. 
Computation of C^/ Cmin and F/ Fmax then proceeds as for the 1024 ms timescale. The minimum value of F/ Fmax among the three 
timescales is taken as the F/Fmax for the burst, since any of the three timescales can generate a trigger. 

There is a weakness in the algorithm that can occasionally lead to incorrect values of F/Fmax for the 256 ms time scale. If the 
trigger occurs on the 64 ms timescale, during the time interval that the 256 ms rate is at its peak, then the peak 256 ms rate will not be 
found. This happens because the 256 ms peak includes both pre-trigger and post-trigger data. There is no single data type that can be 
used to determine the rate in this case. Such events are identified by inspection of the data and the output from the program. The 
256 ms value of F/Fmax is deleted for these cases, which amount to 23 out of 260 bursts in the catalog. In most of these cases, the 
F/Fmax f°r the burst will not be affected. In some cases, however, F/Fmax will be overestimated. Note that this effect will generate a 
bias in the BATSE data toward homogeneity. 

The peak location algorithm assumes a constant background level in each of the detectors over the duration of the burst. This is 
an adequate approximation over the few tens of seconds that most bursts last. Since backgrounds will be increasing or decreasing 
with equal likelihood, there should be no first-order bias to the computed F/Fmax. For weak bursts, however, the background can 
sometimes increase sufficiently over the burst accumulation time of ~240 s that the background late in this interval will be found as 
the peak rate. This is easily recognized and corrected by inspection of the program output. 
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