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From QUCBSP.SSL.BERKELEY.EDU:KHURLEYQRJPLGP.SPAN Wed Feb 27 00:57:26 1991

Received: from UCBSP.SSL.BERKELEY.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA13151; Wed, 27 Feb 91 00:57:20 PST

Message-Id: <9102270857.AA13151@sunspot.ssl.berkeley.edu>

Date: Wed 27 Feb 91 00:56:02-PST

From: $C <KHURLEYQRJPLGP.SPAN>

To: ANDERSON@sunspot.ssl.berkeley.edu

Subject: [Resent-MM Mail] [Resent-MM Mail]

Status: R

Date: Wed 27 Feb 91 00:51:27-PST
From: $C <KHURLEYQRJPLGP.SPAN>
To: MARSHAQUCBSP.SSL.BERKELEY.EDU
Subject: [Resent-MM Mail]

Received: from JPLGP by UCBSP.SSL.BERKELEY.EDU via MAIL-11 with DECnet;
Wed, 27 Feb 91 00:49:35-PST

Date: Wed 27 Feb 91 00:49:35-PST

From: KHURLEYQRJPLGP.SPAN

Subject:

To: "UCBSP: :KHURLEY"QJPLGP.SPAN

16th Oct. : TCM 1 radial part completed nominally. Spin rate 5.015 rpm.
17th Oct. : UMCS System back-up and maintenance.
18th Oct. : TCM 1 axial part. First part of manoeuvre terminated

on-board because Solar Aspect Angle deadbands exceeded.
Manoeuvre restarted with a different AOCS configuration.
TCM 1 completed nominally.

19th Oct. : Covers released (except LAN).
KEP switched on.
GLG 2W heater not switched on - not required.
BAM-I aperture set to maximum.
KEP platform calibration 1 time-tag commands prepared and
transmitted.

20th Oct. : GRU switch-on delayed 1 week because of high sensor temp.
GLG switched on for thermal monitoring. GLG switched off.
KEP platform calibration 2 time-tagged commands prepared and

transmitted.
21st Ock. : Weekend monitoring.
22nd Oct. : Weekend monitoring.
23rd Oct. : KEP platform calibration 2 monitored.

SIM switched on. 1Initial tests performed. KET HVs switched
on. HET calibration performed.

X-band calibration manoeuvre performed.
SIM AT and LET calibration time-tagged commands prepared and
transmitted.

24th Oct. : SIM checkout and calibrations performed.
KEP -HV test, scan 64, 8*8 time-tag commands prepared and
transmitted.

25th Oct. : HED FGM & VHM switch-on successful.
KEP -HV test, scan 64, 8*8. -HV switch-on successful.
KEP +HV test, scan 64, 8*8 time-tag commands prepared and
transmitted.

26th Oct. : HED checkout. Analogue despun channels not processed properly



27th
28th
29th
30th

31st

Oct .

Oct.

Oct .

Oct.

Oct.

onboard. Processing of digital data on ground must be
performed and distributed to scientific community instead.
No scientific data lost.

KEP LiF evaporation, -HV test, scan 80, 10*8 time-tagged
commands prepared and transmitted.

KEP LiF evaporation completed. Scan started.
GRU switch-on successful. Channeltron not switched on.

Weekend monitoring.
Weekend monitoring.

GRU checkout continued.

GRU, HED, KEP & SIM monitored and controlled.



From QUCBSP.SSL.BERKELEY.EDU:KHURLEYQRJPLGP.SPAN Wed Feb 27 00:23:26 1991
Received: from UCBSP.SSL.BERKELEY.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)

Message-Id:
Date:
From:

Tow

Subject:

$C

id AA13122; Wed, 27 Feb 91 00:23:21 PST
<9102270823.AA13122Q@sunspot.ssl.berkeley.edu>
Wed 27 Feb 91 00:22:02-PST

<KHURLEYQ@JPLGP .SPAN>

ANDERSON@sunspot.ssl.berkeley.edu

Status:

Date:
From: $C

Tei:

Subject:

[Resent-MM Mail] [Resent-MM Mail]

Wed 27 Feb 91 00:19:54-PST
<KHURLEY@JPLGP .SPAN>

MARSHAQRUCBSP.SSL.BERKELEY.EDU

[Resent-MM Mail]

Received: from JPLGP by UCBSP.SSL.BERKELEY.EDU via MAIL-11 with DECnet;

Date:

27 Feb 91 00:15:04-PST
Wed 27 Feb 91 00:15:03-PST

From: KHURLEY@JPLGP.SPAN

Subject:

Te):

1lst

2nd

3rd

4th

5th

6th

7th

8th

"UCBSP: : KHURLEY"@JPLGP . SPAN

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

GRU, HED, KEP & SIM monitored and controlled.

KEP switched off.
TCM 2 performed nominally.

SIM switched off.

LAN cover release performed. LAN temperature changes indicate
successful releases.

STO switched on and intitial checkout completed successfully.
X-band switched on to monitor boom deployment.

Wire Booms deployed successfully.

X-band switched off.

Axial Boom Deployed.

KEP & SIM switched on.

HED switched off and back on for STO to monitor noise levels.
Unexpected nutation build up over several hours after boom
deployment. Maximum of about 0.5 deg cone angle. Spacecraft
switched to 1024 bps Eng. at 0230 GMT (doy 309) to monitor
overnight.

Spacecraft switched back to 1024 bps Sci. at 1845 GMT.

GLG switch on successfully.

GRU channeltron switched on.

STO checkout continued.

Switched to 1024 bps Eng. at 0145 GMT (doy 311).
Further analysis of the nutation.

Switched to 1024 bps Sci. at 0310 GMT.

GLG DPPS switched to mode 1. MCP switched on.
STO Sounder test performed.

Switched to 1024 bps Eng. at 0040 GMT (doy 312).
1 pulse manoeuvre performed successfully.
Switched to 1024 bps Sci. at 0340 GMT.

GLG MCP switched to level 2, PAPS switched on to 8 kV.
STO checkout continued.

Switched to 1024 bps Eng. at 2230 GMT.

Two 1 pulse spacecraft dynamics assessment manoeuvres
performed. Nutation damped briefly, but spacecraft seems



9th Nov.

10th

llth
12th

13th

Y4ch

15th

l16th

17th
18th
19th

20th

21st

22nd
23rd

24th
25th

26th

Nov.

Nov.
Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.
Nov.

Nov.

stable at about 0.35 degrees maximum half-cone angle.
Switched to 1024 bps Sci. at 0215 GMT (doy 313).

HUS switched on successfully after some problems with wrong
spacecraft data handling configuration. Redundant experiment
interface had been configured so no data was being read into
telemetry. HUS HV on.

GLG PAPS switched to 11.5 kV.

HUS checkout continued. Burst mode tested.
STO FES checkout continued.

KEP GAS sequences continued.

GLG MCP switched to level 3, PAPS to 14.0 kV.

Weekend monitoring.
Weekend monitoring.

LAN switch-on delayed.

Switched to 1024 bps Eng. at 1740 GMT.

X-band on. S-band telemetry.

Nutation angle found to be about 2 deg. half cone angle from
ground AGC levels and further study of the sun sensor data.
2 Slew manoeuvres performed successfully.

Spin rate changed to 4.9 rpm but nutation increased
significantly. Spin correction to 4.99 rpm decreased
nutation again. Spacecraft monitored overnight in Eng.

Switched to 1024 bps Sci. at 1720 GMT.
LAN switched on successfully.

GLG PAPS switched to 15.4 kV.

X-band switched off for thermal reasons.

LAN checkout.

Switched to 1024 bps Eng. at 0100 GMT (doy 320).

Performed spin up to 5.1 rpm in 2 steps. Nutation decreased
from 4.38 to 3.1 deg full cone in 4 hours.

Switched to 1024 bps Sci. at 0630 GMT (doy 320).

BAM-E switched on.
BAM-I switched on.
GLG PAPS to 17.9 kV.

Performed spin up to 5.1 rpm.
BAM-E & BAM-I checkout.

Weekend monitoring.
Weekend monitoring.

Monitor and control of experiments.

Earth pointing manoeuvre.

Nutation levels of 2.4 to 3.5 degrees since spin-up. Cyclic
variation with a period of about 22 hours. Very slight
overall downward trend.

Monitor and control of experiments.
Thermal reconfiguration.

Monitor and control of experiments.
Monitor and control of experiments.

Weekend monitoring.
Weekend monitoring.

Monitor and control of experiments.
Earth pointing manoeuvre.



27th Nov.

28th Nov.

29th Nov.

30th Nov.

Spin-up manoeuvre not performed because of concerns that the
axial boom may go into resonance. Discussion is ongoing as to
the best course of action.

NOTE : SPIN RATE IS STILL 5.2 RPM.

The theory is that energy is supplied to the spacecraft from
the solar radiation pressure acting on the non-symetric axial
boom. If this is true, then the energy input will reduce as
the solar aspect angle decreases, particularly when the boom
is shadowed by the body of the spacecraft (SAA less than 7
degrees) .

It is also suggested that the nutation level as calculated
from the sun sensor data should include a further factor
which increases as the solar aspect angle decreases. This
factor, currently calculated to be 2.5, implies that the
half-cone nutation angle is at present between 2.75 and 3.0
degrees and reducing only very slowly.

Monitor and control of experiments.

Monitor and control of experiments.

Data gap from approx. 09:45 - 13:25 GMT. Part of DSS 12 pass
given to Galileo so that they can perform vital operations
before Earth flyby.

Monitor and control of experiments.
Tape recorder operations

333707512 311 512 bps Sei

333:07:20:43 Record

333:13:08:59 2048 bps interleaved 1:1 (1024 bps real-time tm)
333:13:21:47 Playback

333:16:30:03 1024 bps Sci.

Please check your data for this period since this is the first
processed playback data.

Axial boom motor powered for 30 minutes starting 333:22:30.
Nutation level decreased from 4.3 to 3.4 deg full-cone over
the next few hours, then increased again to around 3.9 deg.
After 24 hours, it seems that the level is not returning to
4.3 deg.

Monitor and control of experiments.
GLG PAPS to 20..3 kV
Earth pointing manoeuvre.
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DAY 313
OPERATION MODE CHANGES

loadData_DHM: opmode chg, new_val=1 at 1289330563, 2281 (hourUT=19.378611 )
19:22:43

loadData DHM: opmode chg, new val=0 at 1289331331, 3534 (hourUT=19.591944 )
191315 a8



selectData_2BR: regBg,
selectData_2BR: reqgBg,
loadData_AHV: new volts
HUS-AHV status: echan=
HUS-AHV status: echan=
loadData_AHV: new volts
loadData_AHV: new volts
loadData_AHV: new volts
loadData_AHV: new volts
HUS-AHV status: echan=
loadData_AHV: new volts
HUS-AHV status: echan=
loadData_AHV: new volts
selectData_2BR: reqgBg,
selectData_2BR: regBg,
selectData_2BR: reqBg,
selectData_2BR: regBg,
selectData_2BR: reqgBg,
selectData_2BR: reqBg,
selectData_2BR: reqgBg,
selectData_2BR: reqBg,

cur,

cur,
=0
25
27

Ohd oo

(K S | ST I | I [ I
,_A
o

cur,
cur,
cur,
cur,
cur,
cur,
cur,
cur,

reqEd = 1289268737 1072693248 1289346947
reqEd = 32662 15729 29229

.560000 at 1289268769, 32662 (hourUT= 2.213611)
new_val= 1 at: 1289268897, 32662

new_val= 1 at: 1289268897, 32662

.000000 at 1289324834,58625 (hourUT=17.787222)
.560000 at 1289327906,63639 (hourUT=18.640556)
.800000 at 1289328930,65310 (hourUT=18.925000)
.000000 at 1289329187, 192 (hourUT=18.996389)
new_val= 1 at: 1289330563, 2281

.600000 at 1289331235, 3534 (hourUT=19.565278)
new_val= 0 at: 1289331331, 3534

.000000 at 1289346595, 28393 (hourUT=23.831944)
reqEd = 1289268737 1289346979 1289346947
reqEd = 32662 29229 29229

reqEd = 1289268737 1289347107 1289346947
reqEd = 32662 29229 29229

reqEd = 1289268737 1289347139 1289346947
reqEd = 32662 29229 29229

reqEd = 1289268737 1289347203 1289346947
reqEd = 32662 29229 29229
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HUS MODES EDR day 313, year 1990 to day 313, year 1990
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HUS MODES EDR day 314, year 1990 to day 314, year 1990
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HUS 2A TRIGGERED DATA EDR  day 314, year 1990 11/22/96
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HUS 2A, MODE 2, NOT AVERAGED EDR day 314, year 1990 to day 314, year 1990 11/22/96
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HUS 2A TRIGGERED DATA  EDR  day 314, year 1990
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Table 1

Burst
1

PB891218
PB900114
PB900201
PB900222
PB900308
PB900316
PB900320
PB900325
PB900404
PB900413a
PB900413b
PB900422
PB900520a
PB900520b
PB900524
PB900604
PB90060S
PB900611
PB900616
PB900618a
PB900618b
PB900625
PB900711
PB900720
PB900722
PB900725
PB900813
PB900816
PB900925a
PB900925b
PB900928
PB900929
PB901011
PB901014
PB901015
PB901018
PB901020
PB901021
PB901027
PB901111
PB901112
PB901116
PB901121a

! Number |
2

7.2
19.3
28.1
44.1

52.1
58.1
59.2
63.1
66.3
70.1
70.2
77.1
87.1
87.2
912
96.1
9.1
101.1
105.1
107.1
107.2
112.1
121.1
127.1
128.1
129.1
135.1
137.1
165.1
166.1
167.1
168.1
176.1
177.1
178.1
179.1
180.1
181.2
185.1
188.1
189.1
190.1
194.2

TEREKHOV ez al

Activation time

3

19257383838
609 12306
1950 13.993
1156 34.346
939 05.635
1943 17.945
653 01.525
329 07.686
17 54 35.241
312 36.562
1011 21.744
1135 50.575
1210 17.439
1302 17.513
348 12.550
1731 33.303
1923 01.481
415 20.289
218 14.576
2135 49.344
2312 21.662
2204 17.234
17 38 17.976
2144 59.956
218 31.588
132 34.958
1326 53915
1120 01.886
519 21.744
2025 22.028
523 41813
149 25.166
2231 01.494
113 21.079
844 48512
1851 48.646
104 28.909
009 07.848
421 05.624
2149 01.859
14 57 37.649
142 10.013
004 47785

Duration Ty, s

4

29.18+£0.28
041+0.10
1.03£0.19
4.89+0.29
231%0.11
1.67£0.70
0.05+0.01
17.59 £0.68
2.72£0.50
18.42£0.17
14.76 + 0.60
0.89 +0.04
0.42+£0.01
71.71 £1.27
8.02+0.37
0.27 £0.01
730%0.33
15.18 £0.28
1.38 £0.08
5.85+0.39
17.24 £ 0.26
16.88 £1.30
1.12£0.08
30.42£0.63
445%0.32
7.64 £0.21
0.02+0.01
21.80+0.13
1.89 +1.81
48.32+£0.52
5.271£0.50
20.58 £0.20
1.17 £ 0.02
10.26 £ 0.31
2.84+0.34
2.67+0.17
1.77+0.11
29.18+£0.94
8.04 £0.20
1.28 £0.02
10.69 £0.55
9.07£0.15
4.68x0.13

ASTRONOMY LETTERS

C s/ Criin
5

2.67+£0.30
1.04 £0.27
5.19+£0.36
1.26 £0.22
1.10£0.27
5.65%0.64
6.99 +£0.49
1.16 £0.23
10.31 £ 0.96
11.63 £ 0.68
5.21+0.38
1.62 £0.31
11.24+1.01
1.20+0.23
1.07 £0.22
7.69£0.71
1.82+£0.26
1.49£0.30
1.31£0.24
1.94£0.27
427+037
1.07£0.23
1.40 £0.23
2.22+0.27
3.32+£0.31
1.12+£0.22
295+ 041
1.55+£0.26
1.09£0.26
2.17+0.26
5.10+0.60
4.07+0.55
1.86 £0.36
4.07x0.35
1.36 £0.24
1.02 £0.28
1.24 £028
5.94+0.46
2.95+£0.32
2.82+041
239+ 0.29
2.18+0.28
1.66 +0.25
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From root Wed Dec 8 07:58 1993
Received: by space6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA08899; Wed, 8 Dec 93 07:57:44
Received: from mx.nsi.nasa.gov by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA22497; Wed, 8 Dec 93 07:00:41 PST
Received: Wed, 8 Dec 93 07:03:53 PST from ESSDP2.dnet by mx.nsi.nasa.gov (4.1/1.2)
Message-Id: <9312081503.AA10272@mx.nsi.nasa.gov>
Received: from ESSDP2.dnet by AMES.dnet with MAIL-11
(utk-maillld v1.7); Wed, 8 Dec 93 07:03:57 PST
Date: Wed, 8 Dec 93 07:03:57 PST
From: 068486Ressdp2.span.nasa.gov
X-To: AMES::"khurley@space6.ssl.berkeley.edu"”
Subject: RE:
To: khurley@space6.ssl.berkeley.edu
Status: R

KEVIN,
HERE ARE THE RESULTS OF OUR SURVEY OF THE PVO REAL-TIME DATA FOR EVIDENCE OF
RESPONSE TO EVENTS LISTED IN YOUR CATALOG.

DATE TIME PVO RESPONSE
90/11/11 21:49 N/O
90/11/12 14:57 N/O
90/11/16 01:42 N/O
90/11/19 18:08 N/O
90/11/21 00:04 N/O
90/11/21 18:09 N/O
90/12/02 13:45 N/O
90/12/21 00:30 N/O
90/12/25 05:50 N/O
91/01/17 00:57 N/O
91/01/24 11:50 N/O
91/02/04 08:58 N/O
91/02/04 14:19 N/O
91/02/04 14:58 N/O
91/02/17 02:59 N/O
91/03/14 22:56 N/O
91/03/15 22:55 N/O
91/04/04 17:17 (NO)
91/05/18 17:10 N/O
91/05/23 19:03 N/O
91/05/27 23:44 N/O
91/05/28 21:26 N/O
91/06/02 22:55 N/O
91/06/09 00:48 N/O
91/06/29 19:55 N/O
91/07/09 20:22 N/O
91/07/17 13:07 N/O
91/08/03 08:24 N/O
91/08/15 12:34 N/O
91/08/15 14:24 N/O
91/08/16 01:57 (NO)
91/09/05 23:48 N/O
91/09/16 21:58 N/O
91/09/25 03:35 N/O
91/09/26 18:25 N/O
91/09/30 11:55 N/O
91/10/03 00:39 N/O
91/10/04 01:27 N/O
91/10/06 09:01 (NO)
91/10/22 04:13 N/O
91/10/25 21:25 N/O
91/11/06 03:42 N/O
91/11/14 01:40 N/O
91/11/17 01:58 N/O
91/12/05 23:04 N/O



YES TRIGGER AT 29336 S UT

91/12/21 06:17 N/O
91/12/21 22:03 N/O
91/12/27 15:56 N/O
92/01/05 17:41 N/O
92/01/13 20:52 N/O
92/01/25 08:57 N/O
92/01/30 00:29 N/O
92/01/30 22:50 N/O
92/02/18 18:42 N/O
92/02/21 06:14 N/O
92/02/26 18:15
92/02/27 06:00 N/O
92/02/27 08:45 N/O
92/03/02 06:16 N/O
92/03/04 14:34 N/O
92/03/07 00:18 N/O
92/03/21 12:50 (NO)
92/03/26 02:01 N/O
92/03/27 09:38 N/O
92/03/29 16:38 (NO)
92/04/04 22:37 N/O
92/04/08 12:05 N/O
92/04/20 02:12 N/O
92/04/29 18:59 N/O
92/05/02 19:05 N/O
92/06/01 THRU 92/06/29
92/07/01 19:39 N/O
92/07/07 06:33 N/O
92/07/17 01:15 N/O
92/07/23 00:59 N/O
92/07/23 01:00 N/O
92/07/23 21:48 N/O
92/07/25 19:30 N/O
92/07/25 22:49 N/O
92/07/26 00:34 N/O
92/07/31 17:07 N/O
92/08/10 21:35 N/O
92/08/14 06:10 N/O
92/08/16 12:36 N/O
92/08/22 22:39 N/O
92/08/30 01:45 N/O
92/09/04 04:41 N/O
THIS LIST IS NOT COMPLETE.

TURNED OFF--N/O

IT INCLUDES EVENTS FOR WHICH NO REAL-TIME DATA ARE

AVALIABLE BECAUSE OF INAPPROPRIATE MODE, NO TRACKING, OR THE EXPERIMENT WAS

TURNED OFF.

WHERE DATA HAVE BEEN CHECKED, SENSITIVITY DEPENDS UPON THE TIME

RESOLUTION AVAILABLE IN THE DATA. 1I’LL BE SENDING ADDITIONAL RESULTS AS THEY

BECOME AVAILABLE.

REGARDS,

RAY
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DATE U.T. Nr UGB Event Nature
1990-09-28 05:23:41.813 167-a GRB
1990-09-29 01:49:25.166 168-a GRB
1990-10-11 22:31:01.494 176-a GRB
1990-10-12 23:19:14.781 176-b Unknown
1990-10-14 01:13:21.079 177-a GRB
1990-10-15 08:44:48.512 178-a GRB
1990-10-18 18:51:48.644 179-a GRB
1990-10-20 01:04:28.909 180-a GRB
1990-10-20 18:01:23.759 181-a Solar Flare
1990-10-21 00:09:07.848 181-b GRB
1990-10-27 04:21:05.625 185-a GRB
1990-11-11 21:49:01.859 188-a GRB
1990-11-12 14:57:37.647 189-a GRB
1990-11-13 04:44:02.029 189-b Solar Flare
1990-11-16 01:42:10.012 190-a GRB
1990-11-17 13:37:35.859 192-a Unknown
1990-11-17 14:41:40.621 192-b Unknown
1990-11-18 20:23:47.770 192-c Unknown
1990-11-21 00:04:47.791 194-a GRB
1990-11-21 18:09:10.652 194-b GRB

_.1990-12-04 02:00:28.445 201-a Solar Flare
1990-12-04 03:19:19.152 201-b Unknown
1990-12-04 09:42:52.699 202-a Unknown
1990-12-04 17:20:43.930 202-b Unknown
1990-12-04 18:21:47.722 202-c Unknown
1990-12-06 20:33:48.100 204-a Unknown
1990-12-12 03:26:59.750 205-a Solar Flare
1990-12-12 03:26:59.750 208-a Solar Flare
1990-12-13 05:37:04.829 209-a Unknown
1990-12-13 06:12:32.708 209-b Unknown
1990-12-13 07:06:23.125 209-c GRB
1990-12-14 13:32:11.352 210-a Solar Flare
1990-12-16 15:47:15.796 211-a GRB
1990-12-19 21:52:48.635 213-a GRB
1990-12-21 00:30:05.753 214-a GRB
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HUS MODES EDR day 315, year 1990 to day 315, year 1990
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HUS 2A, MODE 2, NOT AVERAGED EDR day 315, year 1990 to day 315, year 1990 11/22/96

CALIBRATION DATA INCLUDED

IllIIlllllllllllllIllllllIllllllllllll]ll’illll’ll]llll[lll[ I'IIIIIIIIIIIIII[III L L L T LB L]

ITTTTTTT

1000

IIII[IIIIl
IIllIillIl]!IlIII

800

600

400

IIIlIlIllllJIIIIItIIlII

200

IIIlI|III|l|[TIII[!IIIIIIIIIIIIIIIII

NN REN NN SRR NN F RNl RNl NN SRR NN AN RN NN RN
0.070 0.080 0.090 0.100 0.1 0.12 0.13 0.14 0.15

UNIVERSAL TIME

SIELLE-EELEY

So
P,
o

8[



COUNTS / 64 MS

COUNTS /8 MS

HUS 2A TRIGGERED DATA EDR day 315, year 1990

Burst Counter 8 at UT= 4.394614452786 h=15820.612 s 04:23:40.612

11/22/96

LT GO L DT R e ot | L S e e e e L S S R S S S LI o o, e PR indi it iR G S e e [ o | LB AR RS S S S S |

400

350

300

250

vvvvvvvvv

0 2 4 6 8 10 12 14

é
=

0 2 4 6 8 10 12 14

TIME, SECS



CNTS/SEC

HUS 2A, MODE 2, NOT AVERAGED EDR day 315, year 1990 to day 315, year 1990 11/22/96

CALIBRATION DATA INCLUDED

I
|

I T I I 1 I I 1 I I I I I i I I I I I 1 I I 1 I I I I I 1 l 1 I I I I I T T I T I I LI T L]

4000

3500

3000

2500

2000

IIIlllllllllllllllll[llllllllIIIIIll]lllllllllllllIl|||||||||l[l!l|||l[

500

IIIllIIIIIIIII

r ! ¢ [ PR T (S T S T YO LA N TR A W T T 1 O
436 438 440 4.42

UNIVERSAL TIME

0 ! ! ! ! ; I} ! ....... H ! H H

g Illl]]l]l]illlIIII|IIIIlIIIIIIIl[lIIIIIIIIIJllLIIIIIIIIIII|II s=mmull Illlllllllllllll



COUNTS / 64 MS

COUNTS /8 MS

300

250

200

150

100

HUS 2A TRIGGERED DATA  EDR  day 315, year 1990

Burst Counter 9 at UT=22.026439759996 h=79295.183 s 22:01:35.183

11/22/96

.....

111111111

.........

ep——t

= '[IIIIlIIIIIIIIlIIIIlII[ll[IIIII[IIlllllllllllllllllllllIllllll

.........

.........

aaaaa

P 'y

T IIlHIIII|IIIIIIII!|III1H

- llIlJllIlIIIIIIIII

TIME, SECS

6

B#3



CNTS/SEC

%%

HUS 2A, MODE 2, NOT AVERAGED EDR day 315, year 1990 to day 315, year 1990 11/22/96

CALIBRATION DATA INCLUDED

1§

lIIIIlIIIIlllll[IIIIIIIIIIIIIIIIIlIIII IIIIIIIIIlllIIiIlIIIIIIIIIIIIIIiIIIIIIIIIlIIIIIIIlIIllI
2400

2200

1400

1200

1000

H|IH[IHIIhIIHIIH[[HIIHIthIHFIH|IHIIHlIhIIHIIH|IHIIHIIhl

800 s
600 =
400 =
3
200 £ =
= =
O;IIIIIIII[iIlIIIIlIIIIlII|||||Il|l_J]ll]llI]IIIIIlIIllIIIlllIIlIlllllllllllllll_lllIllllllilllllllll;
21.98 21.99 22.00 22,01 22,02 2203 22,04 22.05 2206 2207

UNIVERSAL TIME



CNTS/SEC CNTS/SEC CNTS/SEC CNTS/SEC CNTS/SEC

CNTS/SEC

HUS 2A, MODE 2, NOT AVERAGED EDR day 315, year 1990 to day 315, year 1990

CALIBRATION DATA INCLUDED

11/22/96

..
o
g
2
NL
8
=
~N
£
e
o
o ¢
S

oo

. ;i‘!"h“;.

20.50 21.00 21.50 22.00

UNIV  SAL TIME




Dl

D2

D3

D5

HUS 2B COUNTS /SEC EDR day 315, year 1990 to day 315, year 1990 11/22/96

"B

iné@:'%m _
800 E

:
ki

(=]

R o  naa]

=

2 4 6 8 10

§_

WWWWM.:-&*‘,M'

0
1600
e 2 4 10 12 14

4000
2000
‘aL""IfliﬁIii"*lllllF1i".IjilFilll-Il-lIll|I!!!HiP'ihJh:igg:;!!;;iiﬂp|!!!lqi.i.
t 5 [ . %
0

0 2 4 6 8 10 12 14 16 18 20 22 24

4000
200

OE-M%"%“'*-_- %m s

2 4 6 18 20 22 24
0
16000 -
8000 = e
4 Nlﬂ%maww i,..;.:r ”! ” ;
0-—_-

16 18 20 22 24

N
H
(2]
@
-
o
-y
N
Py
H

UNIV  SAL TIME



Watts m?

107

1076

107

1078

1079

' TTTTI

T lllllll

H IIIIII[

T

i

! |

o O R

| L1 11 IIHIl | l%

04:00:00 08:00:00

Data Start: 90/11 1/12, 0000:01

Channel

1.0 - 8.0 Angstroms
2 (0.5 - 4.0 Angstroms

12:00:00 16:00:00 20:00:00

3

Plot created: 96/05/23, 1827
Background not subtracted
Background not subtracted

@

99

P



266 TEREKHOV er al
Table 1
Burst ‘ Number | Activation time I Duration T, s Coax/ Caia Remarks
1 | 2 | 3 | 4 5 6
PB891218 72 19257383838 29.18 £0.28 2.67 +0.30 K
PB900114 193 609 12.306 0.41+0.10 1.04 £0.27 K
PB900201 28.1 1950 13.993 1.03 +0.19 5.19£0.36 K
PB900222 44.1 11 56 34.346 4.89+0.29 1.26 £0.22
PB900308 52.1 939 05.635 2310411 1.10+0.27 KW
PB900316 58.1 1943 17.945 1.67 £0.70 5.65 +0.64
PB900320 59.2 653 01.525 0.05+0.01 6.99 +0.49
PB900325 63.1 329 07.686 17.59 £0.68 1.16 £0.23 _
PB900404 66.3 17 54 35.241 2.72+0.50 10.31 +0.96 SW
PB900413a 70.1 312 36.562 18.42+0.17 11.63 +0.68 SK
PB900413b 70.2 1011 21.744 14.76 +0.60 521+0.38 v
PB900422 77.1 1135 50.575 0.89 +0.04 1.62+0.31
PB900520a 87.1 1210 17.439 0.42+0.01 1124 +1.01 N
PB900520b 872 1302 17.513 71.71+1.27 1.20+0.23
PB900524 91.2 348 12.550 8.02+0.37 1.07 £0.22
PB900604 96.1 1731 33.303 0.27 £0.01 7.69 £0.71 SwW
PB90060S 97.1 1923 01.481 7.30+0.33 1.82+0.26 GS
PB900611 101.1 415 20.289 15.18 +0.28 1.49+0.30
PB900616 105.1 218 14.576 1.38 +£0.08 1.31+0.24
PB900618a 107.1 2135 49.344 5.85+0.39 1.94 £0.27
PB900618b 107.2 2312 21.662 17.24 £0.26 4.27+0.37
PB900625 112.1 2204 17.234 16.88 +1.30 1.07+0.23
PB900711 121.1 1738 17.976 1.12+0.08 140+0.23
PB900720 127.1 2144 59.956 30.42+0.63 2.22£0:27 S
PB900722 128.1 218 31.588 445+032 3.32+031
PB900725 129.1 132 34958 7.64+0.21 1.12+0.22
PB900813 135.1 1326 53915 0.02 +0.01 295+ 041
PB900816 137.1 1120 01.886 21.80+0.13 1.55+0.26
PB900925a 165.1 519 21.744 1.89 +1.81 1.09 £0.26
PB900925b 166.1 2025 22.028 48.32+0.52 2.17 £0.26
PB900928 167.1 523 41.813 5.27+£0.50 5.10+0.60 G
PB900929 168.1 149 25.166 20.58 +0.20 4.07 £0.55
PB901011 176.1 2231 01.494 1.17 £76102 1.86 £0.36
PB901014 177.1 113 21.079 10.26 +£0.31 4.07+0.35 S
PB901015 178.1 844 48512 2.84+0.34 1.36 +0.24
PB901018 179.1 18 51 48.646 2.67%0.17 1.02+0.28
PB901020 180.1 104 28.909 1.770.11 124 +0.28
PB901021 181.2 009 07.848 29.18 +0.94 5.94 +0.46
PB901027 185.1 421 05.624 8.04 +0.20 2.95+0.32 S
PB901111 188.1 2149 01.859 1.28 £0.02 2.82+041 :
PBS01112 189.1 14 57 37.649 10.69 +0.55 230 £i0'29 §)
PB901116 190.1 142 10.013 9.07£0.15 2.18+0.28
PB901121a 194.2 004 47.785 4.68+0.13 1.66 £0.25 U
ASTRONOMY LETTERS Vol. 20 No.3 1994
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From root Wed Dec 8 07:58 1993
Received: by space6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA08899; Wed, 8 Dec 93 07:57:44
Received: from mx.nsi.nasa.gov by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA22497; Wed, 8 Dec 93 07:00:41 PST
.eceived: Wed, 8 Dec 93 07:03:53 PST from ESSDP2.dnet by mx.nsi.nasa.gov (4.1/1.2)
Message—-Id: <9312081503.AA10272@mx.nsi.nasa.gov>
Received: from ESSDP2.dnet by AMES.dnet with MAIL-11
(utk-maillld v1.7); Wed, 8 Dec 93 07:03:57 PST
Date: Wed, 8 Dec 93 07:03:57 PST
From: 068486C@essdp2.span.nasa.gov
X-To: AMES::"khurley@space6.ssl.berkeley.edu”
Subject: RE:
To: khurley@space6.ssl.berkeley.edu
Status: R

KEVIN,
HERE ARE THE RESULTS OF OUR SURVEY OF THE PVO REAL-TIME DATA FOR EVIDENCE OF
RESPONSE TO EVENTS LISTED IN YOUR CATALOG.

DATE TIME PVO RESPONSE
90/11/11 21:49 N/O
90/11/12 14:57 N/O
90/11/16 01:42 N/O
90/11/19 18:08 N/O
90/11/21 00:04 N/O
90/11/21 18:09 N/O
90/12/02 13:45 N/O
90/12/21 00:30 N/O
90/12/25 05:50 N/O
91/01/17 00:57 N/O
91/01/24 11:50 N/O
91/02/04 08:58 N/O
91/02/04 14:19 N/O
91/02/04 14:58 N/O
91/02/17 02:59 N/O
91/03/14 22:56 N/O
91/03/15 22:55 N/O
91/04/04 17:17 (NO)
91/05/18 17:10 N/O
91/05/23 19:03 N/O
91/05/27 23:44 N/O
91/05/28 21:26 N/O
91/06/02 22:55 N/O
91/06/09 00:48 N/O
91/06/29 19:55 N/O
91/07/09 20:22 N/O
91/07/17 13:07 N/O
91/08/03 08:24 N/O
91/08/15 12:34 N/O
91/08/15 14:24 N/O
91/08/16 01:57 (NO)
91/09/05 23:48 N/O
91/09/16 21:58 N/O
91/09/25 03:35 N/O
91/09/26 18:25 N/O
91/09/30 11:55 N/O
91/10/03 00:39 N/O
91/10/04 01:27 N/O
91/10/06 09:01 (NO)
91/10/22 04:13 N/O
91/10/25 21:25 N/O
91/11/06 03:42 N/O
91/11/14 01:40 N/O
91/11/17 01:58 N/O
91/12/05 23:04 N/O



YES TRIGGER AT 29336 S UT

91/12/21 06:17 N/O
91/12/21 22:03 N/O
91/12/27 15:56 N/O
92/01/05 17:41 N/O
92/01/13 20:52 N/O
92/01/25 08:57 N/O
92/01/30 00:29 N/O
92/01/30 22:50 N/O
92/02/18 18:42 N/O
92/02/21 06:14 N/O
92/02/26 18:15
92/02/27 06:00 N/O
92/02/27 08:45 N/O
92/03/02 06:16 N/O
92/03/04 14:34 N/O
92/03/07 00:18 N/O
92/03/21 12:50 (NO)
92/03/26 02:01 N/O
92/03/27 09:38 N/O
92/03/29 16:38 (NO)
92/04/04 22:37 N/O
92/04/08 12:05 N/O
92/04/20 02:12 N/O
92/04/29 18:59 N/O
92/05/02 19:05 N/O
92/06/01 THRU 92/06/29
92/07/01 19:39 N/O
92/07/07 06:33 N/O
92/07/17 01:15 N/O
92/07/23 00:59 N/O
92/07/23 01:00 N/O
92/07/23 21:48 N/O
92/07/25 19:30 N/O
92/07/25 22:49 N/O
92/07/26 00:34 N/O
92/07/31 17:07 N/O
92/08/10 21:35 N/O
92/08/14 06:10 N/O
92/08/16 12:36 N/O
92/08/22 22:39 N/O
92/08/30 01:45 N/O
92/09/04 04:41 N/O
THIS LIST IS NOT COMPLETE.

TURNED OFF--N/O

IT INCLUDES EVENTS FOR WHICH NO REAL-TIME DATA ARE

AVALIABLE BECAUSE OF INAPPROPRIATE MODE, NO TRACKING, OR THE EXPERIMENT WAS
WHERE DATA HAVE BEEN CHECKED, SENSITIVITY DEPENDS UPON THE TIME
RESOLUTION AVAILABLE IN THE DATA. I’LL BE SENDING ADDITIONAL RESULTS AS THEY

TURNED OFF.

BECOME AVAILABLE.

REGARDS,

RAY
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DATE U.T. Nr UGB Event Nature
1990-09-28 05:23:41.813 167-a GRB
1990-09-29 01:49:25.166 168-a GRB
1990-10-11 22:31:01.494 176-a GRB
1990-10-12 23:19:14.781 176-b Unknown
1990-10-14 01:13:21.079 177-a GRB
1990-10-15 08:44:48.512 178-a GRB
1990-10-18 18:51:48.644 179-a GRB
1990-10-20 01:04:28.909 180-a GRB
1990-10-20 18:01:23.759 181-a Solar Flare
1990-10-21 00:09:07.848 181-b GRB
1990-10-27 04:21:05.625 185-a GRB
1990-11-11 21:49:01.859 188-a GRB
1990-11-12 14:57:37.647 189-a GRB
1990-11-13 04:44:02.029 189-b Solar Flare
1990-11-16 01:42:10.012 190-a GRB
1990-11-17 13:37:35.859 192-a Unknown
1990-11-17 14:41:40.621 192-b Unknown
1990-11-18 20:23:47.770 192-c Unknown
1990-11-21 00:04:47.791 194-a GRB
1990-11-21 18:09:10.652 194-b GRB
1990-12-04 02:00:28.445 201-a Solar Flare
1990-12-04 03:19:19.152 201-b Unknown
1990-12-04 09:42:52.699 202-a Unknown
1990-12-04 17:20:43.930 202-b Unknown
1990-12-04 18:21:47.722 202-c Unknown
1990-12-06 20:33:48.100 204-a Unknown
1990-12-12 03:26:59.750 205-a Solar Flare
1990-12-12 03:26:59.750 208-a Solar Flare
1990-12-13 05:37:04.829 209-a Unknown
1990-12-13 06:12:32.708 209-b Unknown
1990-12-13 07:06:23.125 209-c GRB
1990-12-14 13:32:11.352 210-a Solar Flare
1990-12-16 15:47:15.796 211-a GRB
1990-12-19 21:52:48.635 213-a GRB
1990-12-21 00:30:05.753 214-a GRB




Date:_ju-—Q 6 2011
BURST TRIANGULATION CHECKLIST
1. Ulysses Data

O Jim Schmidling's stat file correction applied?

O Final ephemeris used?

O Final, CDROM data used?

O Were data checked by Joe Springer for 0.5 s errors?

O If a 2 spacecraft triangulation, was Ulysses time corrected for aberration?

O Is the order of the data in CORREL such that a vernier is done on the data with the

best time resolution?

2. BATSE Data

O 2.042 s subtracted for bursts prior to June 25 1992 and DISCSC programs prior to
Version 2.16 (August 28 1992)?

0O BATSE ephemeris for T?
O Error circle position and radius from public catalog used?

O If MER data were used, is a 30 ms systematic error included?

3. PVO Data
O Ephemeris of PVO used (not Venus)?
O 2000 coordinates used?

O Geocentric time used?

%CCESS and MBL databases updated with identical times?
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From murakami@astro.isas.ac.jp Sun Apr 5 21:52:41 1992
Received: from xray ([133.74.7.1]) by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA09607; Sun, 5 Apr 92 21:52:37 PDT
Received: by xray (5.65+1.6W/TISN-1.3M/R2)
id AA17142; Mon, 6 Apr 92 13:51:59 GMT
Date: Mon, 6 Apr 92 13:51:59 GMT
From: Toshio MURAKAMI <murakami@astro.isas.ac.jp>
Message—Id: <9204060451.AA17142@xray>
To: khurley@sunspot.ssl.berkeley.edu
Subject: reply
Status: R

Thank you for your messages (four GRBs) and data. I am very sorry for not

replying to you. As you mentioned in your E-mail GB901112 should be

solar flare. I have not enough time before the Toulouse meeting to check

solar flare list of GOES. Thus there will be several solar flares in

my list. Thank you for your comments. I hope I have a list of Ulysses if possible.
I am sorry Ed-san is claiming time accuracy of Ginga so I cannot supply

our digital data but I will soon try to send you our digital data by E-mail.
T.Murakami ISAS
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DATE U.T. Nr UGB Event Nature
1990-09-28 05:23:41.813 167-a GRB
1990-09-29 01:49:25.166 168-a GRB
1990-10-11 22:31:01.494 176-a GRB
1990-10-12 23:19:14.781 176-b Unknown
1990-10-14 01:13:21.079 177-a GRB
1990-10-15 08:44:48.512 178-a GRB
1990-10-18 18:51:48.644 179-a GRB
1990-10-20 01:04:28.909 180-a GRB
1990-10-20 18:01:23.759 181-a Solar Flare
1990-10-21 00:09:07.848 181-b GRB
1990-10-27 04:21:05.625 185-a GRB
1990-11-11 21:49:01.859 188-a GRB
1990-11-12 14:57:37.647 189-a GRB
1990-11-13 04:44:02.029 189-b Solar Flare
1990-11-16 01:42:10.012 190-a GRB
1990-11-17 13:37:35.859 192-a Unknown
1990-11-17 14:41:40.621 192-b Unknown
1990-11-18 20:23:47.770 192-c Unknown
1990-11-21 00:04:47.791 194-a GRB
1990-11-21 18:09:10.652 194-b GRB
1990-12-04 02:00:28.445 201-a Solar Flare
1990-12-04 03:19:19.152 201-b Unknown
1990-12-04 09:42:52.699 202-a Unknown
1990-12-04 17:20:43.930 202-b Unknown
1990-12-04 18:21:47.722 202-c Unknown
1990-12-06 20:33:48.100 204-a Unknown
1990-12-12 03:26:59.750 205-a Solar Flare
1990-12-12 03:26:59.750 208-a Solar Flare
1990-12-13 05:37:04.829 209-a Unknown
1990-12-13 06:12:32.708 209-b Unknown
1990-12-13 07:06:23.125 209-c GRB
1990-12-14 13:32:11.352 210-a Solar Flare
1990-12-16 15:47:15.796 211-a GRB
1990-12-19 21:52:48.635 213-a GRB
1990-12-21 00:30:05.753 214-a GRB
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266 TEREKHOV er al
Table 1
Burst Number Activation time Duration T, s Cinax/Coin Remarks

1 2 3 4 5 6
PB891218 72 19257™38:838 29.18 £0.28 2.67£0.30 K
PB900114 19.3 609 12.306 0.41+0.10 1.04 £0.27 K
PB900201 28.1 1950 13.993 1.03£0.19 5.19+0.36 K
PB900222 44.1 1156 34.346 4.89+£0.29 1.26 £0.22
PB900308 52.1 939 05.635 231£0.11 1.10+£0.27 KW
PB900316 58.1 1943 17.945 1.67£0.70 5.65+0.64
PB900320 59.2 653 01.525 0.05 £0.01 6.99 £ 0.49
PB900325 63.1 329 07.686 17.59 £0.68 1.16 £0.23 _
PBS00404 66.3 17 54 35.241 2.72+0.50 10.31£0.96 SwW
PB900413a 70.1 312 36.562 18.42+0.17 11.63 £0.68 SK
PB900413b 70.2 1011 21.744 14.76 £ 0.6( 5.21%£0.38 W
PB900422 717.1 1135 50.575 0.89+0.C4 1.62+£0.31
PB900520a 87.1 1210 17.439 0.42+0.01 1124+ 1.01 S
PB900520b 87.2 1302 17.513 J1.71 £1.29 1.20+0.23
PB900524 91.2 348 12.550 8.02+0.37 1.07 £ 0.22
PB900604 96.1 1731 33.303 0.27+0.01 7.69£0.71 SwW
PB900605 9741 1923 01.481 730+0.33 1.82+0.26 GS
PB900611 101.1 415 20.289 15.18£0.28 1.49+0.30
PB900616 105.1 218 14.576 1.38 £0.08 131+£0.24
PB900618a 107.1 2135 49.344 5.85+0.39 1.94 £0.27
PB900618b 107.2 2312 21.662 1724 +£0.26 4.27£0.37
PB900625 112.1 2204 17.234 16.88 £1.30 1.07+0.23
PB900711 1211 1738 17.976 1.12 £0.08 1.40 +£0.23
PB900720 127.1 2144 59.956 30.42+0.63 2.22%0.27 S
PB900722 128.1 218 31.588 445%0.32 3.32+0.31
PB900725 129.1 132 34958 7.64+£0.21 1.12+0.22
PB900813 135.1 1326 53.915 0.02£0.01 295+0.41
PB900816 137.1 1120 01.886 21.80+0.13 1.55+0.26
PB900925a 165.1 519 21.744 1.89+1.81 1.09 £0.26
PB900925b 166.1 2025 22.028 48.32+0.52 2.17+0.26
PB900928 167.1 523 41.813 5.27+0.50 5.10+0.60 G
PB900929 168.1 149 25.166 20.58 +£0.20 4.07+0.55
PB901011 176.1 2231 01.494 1.17 £0.02 1.86 £ 0.36
PB901014 177.1 113 21.079 10.26 £0.31 4.07+0.35 S
PB%01015 178.1 844 48512 2.84+0.34 1.36 £0.24
PB901018 179.1 18 51 48.646 2.67%0.17 1.02+0.28
PB901020 180.1 104 28.909 1.77£0.11 124+0.28
PB901021 181.2 009 07.848 29.18 £0.94 594 +0.46
PB901027 185.1 421 05.624 8.0410.20 2.95110:32 S
PB901111 188.1 21 49 01.859 1.28£0.02 2.82+041 ;
PB901112 189.1 14 57 37.649 10.69 £0.55 2.39+0.29 U
PB901116 190.1 142 10.013 9.07£0.15 2.18+0.28
PB901121a 194.2 004 47.785 4.68£0.13 1.66 +0.25 U
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From root Wed Dec 8 07:58 1993
Received: by space6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA08899; Wed, 8 Dec 93 07:57:44
Received: from mx.nsi.nasa.gov by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA22497; Wed, 8 Dec 93 07:00:41 PST
Received: Wed, 8 Dec 93 07:03:53 PST from ESSDP2.dnet by mx.nsi.nasa.gov (4.1/1.2)
Message—-Id: <9312081503.AA10272@mx.nsi.nasa.gov>
Received: from ESSDP2.dnet by AMES.dnet with MAIL-11
(utk-maillld v1.7); Wed, 8 Dec 93 07:03:57 PST
Date: Wed, 8 Dec 93 07:03:57 PST
From: 068486Ressdp2.span.nasa.gov
X-To: AMES::"khurley@space6.ssl.berkeley.edu"
Subject: RE:
To: khurley@space6.ssl.berkeley.edu
Status: R

KEVIN,
HERE ARE THE RESULTS OF OUR SURVEY OF THE PVO REAL-TIME DATA FOR EVIDENCE OF
RESPONSE TO EVENTS LISTED IN YOUR CATALOG.

DATE TIME PVO RESPONSE
90/11/11 21:49 N/O
90/11/12 14:57 N/O
90/11/16 01:42 N/O
90/11/19 18:08 N/O
90/11/21 00:04 N/O
90/11/21 18:09 N/O
90/12/02 13:45 N/O
90/12/21 00:30 N/O
90/12/25 05:50 N/O
91/01/17 00:57 N/O
91/01/24 11:50 N/O
91/02/04 08:58 N/O
91/02/04 14:19 N/O
91/02/04 14:58 N/O
91/02/17 02:59 N/O
91/03/14 22:56 N/O
91/03/15 22:55 N/O
91/04/04 17:17 (NO)
91/05/18 17:10 N/O
91/05/23 19:03 N/O
91/05/27 23:44 N/O
91/05/28 21:26 N/O
91/06/02 22:55 N/O
91/06/09 00:48 N/O
91/06/29 19:55 N/O
91/07/09 20:22 N/O
91/07/17 13:07 N/O
91/08/03 08:24 N/O
91/08/15 12:34 N/O
91/08/15 14:24 N/O
91/08/16 01:57 (NO)
91/09/05 23:48 N/O
91/09/16 21:58 N/O
91/09/25 03:35 N/O
91/09/26 18:25 N/O
91/09/30 11:55 N/O
91/10/03 00:39 N/O
91/10/04 01:27 N/O
91/10/06 09:01 (NO)
91/10/22 04:13 N/O
91/10/25 21:25 N/O
91/11/06 03:42 N/O
91/11/14 01:40 N/O
91/11/17 01:58 N/O
91/12/05 23:04 N/O



YES TRIGGER AT 29336 S UT

91/12/21 06:17 N/O
91/12/21 22:03 N/O
91/12/27 15:56 N/O
92/01/05 17:41 N/O
92/01/13 20:52 N/O
92/01/25 08:57 N/O
92/01/30 00:29 N/O
92/01/30 22:50 N/O
92/02/18 18:42 N/O
92/02/21 06:14 N/O
92/02/26 18:15
92/02/27 06:00 N/O
92/02/27 08:45 N/O
92/03/02 06:16 N/O
92/03/04 14:34 N/O
92/03/07 00:18 N/O
92/03/21 12:50 (NO)
92/03/26 02:01 N/O
92/03/27 09:38 N/O
92/03/29 16:38 (NO)
92/04/04 22:37 N/O
92/04/08 12:05 N/O
92/04/20 02:12 N/O
92/04/29 18:59 N/O
92/05/02 19:05 N/O
92/06/01 THRU 92/06/29
92/07/01 19:39 N/O
92/07/07 06:33 N/O
92/07/17 01:15 N/O
92/07/23 00:59 N/O
92/07/23 01:00 N/O
92/07/23 21:48 N/O
92/07/25 19:30 N/O
92/07/25 22:49 N/O
92/07/26 00:34 N/O
92/07/31 17:07 N/O
92/08/10 21:35 N/O
92/08/14 06:10 N/O
92/08/16 12:36 N/O
92/08/22 22:39 N/O
92/08/30 01:45 N/O
92/09/04 04:41 N/O
THIS LIST IS NOT COMPLETE.

TURNED OFF--N/O

IT INCLUDES EVENTS FOR WHICH NO REAL-TIME DATA ARE

AVALIABLE BECAUSE OF INAPPROPRIATE MODE, NO TRACKING, OR THE EXPERIMENT WAS

TURNED OFF.

WHERE DATA HAVE BEEN CHECKED, SENSITIVITY DEPENDS UPON THE TIME

RESOLUTION AVAILABLE IN THE DATA. 1I’LL BE SENDING ADDITIONAL RESULTS AS THEY

BECOME AVAILABLE.

REGARDS,

RAY



WATCH-GRANAT Gamma Ray Bursts. Niels Lund, Alberto Castro-Tirado & Soren Brandt,

Danish Space Research Institute.

Version 3.0 sep. 12 1993.

The data given below 1s pre-publication data. The data Should not be quoted withowt prior

consultations with the WATCH-GRANAT collaboration. The list is prepared in support of
searches for counterparts or multi-spacecraft identifications. The positions given for

the localized Sources are in most Cases based on the fitted mean attitude of GRANAT. —
The positional uncertainty is 1 degree error circle radius.

"B date  UT-time

sd 17s) m{sy m/1 position{1950] QU  t comments

~ fWn sdp theta  phi

1900118 17:40:47 33 280 225 1.1 11h36.3m -44.7 F3 8 4 peaks 0423 28 22.42 26.50
"27900126°18:04:27 146 25 117 0.5 UBh42.6m =38.0 F3 T 2 peaks, soft tail 0481 70 21735 138.49
3900222 11:56:3¢ 38 33 15 1.5 22h29.9® 35.1 F3 1 1 peak, soft tail 0650 25 20.16 144.39
4900708 11:30:20 36 160 95 2.0 12h22.3m 31.4 F3 1 3 peaks 1490 29 58.49 90.41
57900901 01:35:46~ 36 2307 110 4.0 I8h19.3m -34.8 F3 3 7 peadks 1811287 39.587167.23
6 900925 20:25:22 18 45 42 1.2 8h56.0m -35.3 F3 1 Structured event 1979 13 50.37 264.93
7 900929 01:49:48 40 180 180 1.3 11h12.9m -06.6 F3 r 2 groups of spikes 199 32 44.31 344.08
87901009 00715750~ 30— 117 9 3.5 23n1Z.Im +#29°6 F3~ 1 T peak 2041717 792.3¢ 319,13
9 901116 01:42:08 19 15 15 2.2 02h36.7& +25.1 F3 8 1 peak 2241 11 53.92 15.72
10 901219 21:52:52 24 50 35 2.2 23h06.9m -53.9 F3 8 1 peak 2490 18 57.94 83.18
11 910122 15713735 28~ 127 = 0.0 1 Soft, structured — 2670 25 42.26 142.13
12 910219 11:45:24 43 67 54 0.7 14hl2.5m 59.0 F3 r 2 peaks 2813 29 25.97 230.72
13 910310 13:02:05 81 41 40 2.5 12h11.9m 06.4 F3 1 3 peaks 2931 40 51.36 351.15
“18°910627 04:29724 20711 = 0.3 (13h14a -0372) 121 1 peak. X-burst? 3643 18720.70 ~262:04
15 910821 10:33:56 21 66 66 0.5 23h31.8m -72.6 F3 4 Struct. + sharp pk. 3991 14 51.52 116.19
16 911016 11:03:30 22 160 - 0.1 19h47.8m -04.8 F3 8 very soft, 2 peaks 4381 17 32.03 227.19

TT17°911202°20:28359 41720 110.7 11h271m -2372 F3 1 Single struct. peak 4623 16 35,87 730.52

30
40

18 911209 18:36:11
19 920311 02:20:37

42
42

30 90
0 7

21 920718 14:41:15
22 920718 21:32:46
49

24 920902 00:29:04 13

25 920903 01:36:15

12 1.8 17h26.4m -44.4 F3 r 4 peaks
40 1.3 08h45.4m -36.4 F3 8 1 peak
207920714 13:04:51 36 4036 2.1 13n4176a=3070 F3 & 1 peak
30 0.4 01h22.6m -3.5 F3 8 1 odd peak
5 1.8 19h43.0m -56.5 F3 1 1 dull peak
237920723°20703:10 18613~ 839 19h04TSm 274 FI 1T duilpeak 599179 33749208718
9 4.6 18h36.0m -22.8 F3 1 1 dull peak
23 154 103 2.0 19h43.0m 35.2 F3 4 Main peak + spikes 6173

4680 28 34.53 320.77
5201 37 51.39 83.56
59217 287743075 202.33
5953 20 17.97 302.95
§951° 292443 93.23

30 49.14 320.14
14 38.94 230.29

6163

267920903 23:29:05 92— 24 15 2.5 20h06.3m 21:7F3 T 1 peak {low BT Str) 6183 49 "43.53 249.60

27 920925 20:30:42

4 date UT-time sd 1(s) a(s)

comments:

25 120 120 2.5 13h27.0m 43.1 F3 1 3 peaks
28 920925 22:49:14 43 347 340 1.3 22h02.0m 24.0 F3 4 struct, soft tails 6311

m/l position(1950) ¢

13 51.98 115.24
32 43.03 65.02

6313

t comments fm

UT-time: Time for peak count rate in Med CsI band. Note time resolution!
Times marked with an asterisk are not yet well calibrated to UT.

sd: Standard deviations above background (in count Tetw®].
1(s): Duration in 6-15 keV band (Low Nal channel)

m(s):  Duration in 15-180 keV band (Med CsI channel)

m/1T Hardnessy {sd{Med NaI)isd(Med Cs1)) 7 Sd(Low Nal)

5”).!?‘§)'2(,| C
Oﬁlzq‘s

posit.: All events in the above list (except 910627) have been localized consistently at least twice based
on independent data sets. We are therefore convinced of their true cosmic nature, even without

“tonfirming evidence from Other spacecraft. GRB 910627 has deen included in the 1ist betanse it is

confirmed to be cosmic by many other instruments, and the WATCH position is quite secure due to

the good signal to noise ratio.




‘ Q: Type of attitude data: I2: initial pointing at obs. start. 2 axes (poor, syst. error: +-0.8 deg)
A2: actual pointing at burst time. 2 axes (better, syst. error: +-0.5 deg)
F3: Titted mean pointing for TN session. J axes {TBD (+- 0.5 deg?]]
(28 Best time resolution available: 1, 4, 8, 16 motor rotations (approx. 0.9 s)
m: 1 motor rotation in 4 ms steps
r: raw memory (4 ms steps)
#m Telemetry session and WATCH unit identifier
sdp: Standard deviations above background in final modulation pattern
—used for source localization. As a rough quide, the statistical
uncertainty in the source position is 240/sdp arcminutes. In most
cases the systematic errors dominates the error budget.

- W a e

theta and phi: Source position in WATCH instrument coordinates.
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DATE U.T. Nr UGB Event Nature
1990-09-28 05:23:41.813 167-a GRB
1990-09-29 01:49:25.166 168-a GRB
1990-10-11 22:31:01.494 176-a GRB
1990-10-12 23:19:14.781 176-b Unknown
1990-10-14 01:13:21.079 177-a GRB
1990-10-15 08:44:48.512 178-a GRB
1990-10-18 18:51:48.644 179-a GRB
1990-10-20 01:04:28.909 180-a GRB
1990-10-20 18:01:23.759 181-a Solar Flare
1990-10-21 00:09:07.848 181-b GRB
1990-10-27 04:21:05.625 185-a GRB
1990-11-11 21:49:01.859 188-a GRB
1990-11-12 14:57:37.647 189-a GRB
1990-11-13 04:44:02.029 189-b Solar Flare
1990-11-16 01:42:10.012 190-a GRB
1990-11-17 13:37:35.859 192-a Unknown
1990-11-17 14:41:40.621 192-b Unknown
1990-11-18 20:23:47.770 192-c Unknown
1990-11-21 00:04:47.791 194-a GRB
1990-11-21 18:09:10.652 194-b GRB
1990-12-04 02:00:28.445 201-a Solar Flare
1990-12-04 03:19:19.152 201-b Unknown
1990-12-04 09:42:52.699 202-a Unknown
1990-12-04 17:20:43.930 202-b Unknown
1990-12-04 18:21:47.722 202-c Unknown
1990-12-06 20:33:48.100 204-a Unknown
1990-12-12 03:26:59.750 205-a Solar Flare
1990-12-12 03:26:59.750 208-a Solar Flare
1990-12-13 05:37:04.829 209-a Unknown
1990-12-13 06:12:32.708 209-b Unknown
1990-12-13 07:06:23.125 209-c GRB
1990-12-14 13:32:11.352 210-a Solar Flare
1990-12-16 15:47:15.796 211-a GRB
1990-12-19 21:52:48.635 213-a GRB
1990-12-21 00:30:05.753 214-a GRB

w
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HUS MODES EDR day 320, year 1990 to day 320, year 1990
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HUS 2A TRIGGERED DATA  EDR  day 320, year 1990
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HUS 2A, MODE 2, NOT AVERAGED EDR day 320, year 1990 to day 320, year 1990 11/22/96
CALIBRATION DATA INCLUDED
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DATE U.T. Nr UGB Event Nature
1990-09-28 05:23:41.813 167-a GRB
1990-09-29 01:49:25.166 168-a GRB
1990-10-11 22:31:01.494 176-a GRB
1990-10-12 23:19:14.781 176-b Unknown
1990-10-14 01:13:21.079 177-a GRB
1990-10-15 08:44:48.512 178-a GRB
1990-10-18 18:51:48.644 179-a GRB
1990-10-20 01:04:28.909 180-a GRB
1990-10-20 18:01:23.759 181-a Solar Flare
1990-10-21 00:09:07.848 181-b GRB
1990-10-27 04:21:05.625 185-a GRB

T 1990-11-11 21:49:01.859 188-a GRB
1990-11-12 14:57:37.647 189-a GRB
1990-11-13 04:44:02.029 189-b Solar Flare
1990-11-16 01:42:10.012 190-a GRB
1990-11-17 13:37:35.859 192-a Unknown
1990-11-17 14:41:40.621 192-b Unknown
1990-11-18 20:23:47.770 192-c Unknown
1990-11-21 00:04:47.791 194-a GRB
1990-11-21 18:09:10.652 194-b GRB
1990-12-04 02:00:28.445 201-a Solar Flare
1990-12-04 03:19:19.152 201-b Unknown
1990-12-04 09:42:52.699 202-a Unknown
1990-12-04 17:20:43.930 202-b Unknown
1990-12-04 18:21:47.722 202-c Unknown
1990-12-06 20:33:48.100 204-a Unknown
1990-12-12 03:26:59.750 205-a Solar Flare
1990-12-12 03:26:59.750 208-a Solar Flare
1990-12-13 05:37:04.829 209-a Unknown
1990-12-13 06:12:32.708 209-b Unknown
1990-12-13 07:06:23.125 209-c GRB
1990-12-14 133241 1.352 210-a Solar Flare
1990-12-16 15:47:15.796 211-a GRB
1990-12-19 21:52:48.635 213-a GRB
1990-12-21 00:30:05.753 214-a GRB
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Space Sciences Laboratory Berkeley, California

Fax: (415) 643-7629

TELEFAX To #_218 593 450) Date: Aow /2,990
To: Nige Awéou)

"FrOM: 4_:_\/@ Hu Ry

—T
fo FIX THE WATCH DG PROBLEF, PLEASE SePD THE

FOU»OLQII\)G( Cort 1 ArvDOS | AS SoOAJ Ae POSSIRLE -
i) ZOJ‘& 8o00S ( PAusg/&pQU(E_“NL)
2> 2018 4ooS ( ReseT " )

5) ZoI1® 000S” ( ResTaRT % )

AFTER. SEVERAL- FoRHAS , THE WATCHDOG CEO!E{) SHouL D
GO OFF A~D STAY OFF TD VERIEY THAT THE _unPRICESSOR
1S Ruwwmg | PLEASE  tOg PeinT 273 FORH ATS OF

Sclepwce DAA  AWD FAx THex 0 HE. THAWK vou

Lo

Page 1 of




19,27 touds seut

20015 prund oul e Arben
bacle

Wekldes, M ) bt omme o

A



RAST i 'g9a 11:3E Q0 BERKELEY FRGE . BBZ

}
) )
UL YS5ES HUS rX*FRIMES 1 TONOV-99 19:14
]
TIME:.20.32:.!
)
FRAME e l§] 2 . e 3 FHA 4 3 S YENS
)
0 f 100
1 s 0 200
) Z ¥Z1 300
3 23601 g 303 400
8 3 3 100
) 5 ] 200
6 200
7 ) ‘64 300
) 8 = {8 0 100
9 33 293 o] 200
10 145 . 3¢0
) 11 <3543 | . ] 400
12 4] 100
13 15 - 0 200
) 14 04 y 300
1S 1 2 0 400
16 i 364 364 0 100
) 17 s 200
18 364 L& 300
19 . 338 g Q 400
3 20 2489 338 B 0 100
21 138 and 0 400
22 238 .4 0 300
» 23 : 338 2 400
24 <5 338 )
2% 5 364 20
b} 26 2048 148 0
2 £49 348 144 . 400
28 N6l 338 ShiA 100
) 29 ‘ 200
30 : L4 300
33 J : ] 800
) _____________ . SRSy e W TR I e i S e T (S i 5 b et AN o e =
DIGITAL HAUSCREEMING TATA FROM THF AST € FORMATE STARTING AT 3/C FVENI TIME .90.3:
)
PURST READ WATCHDOEL CALIE?. RESCUE crPs 2AMPLE me  ICR TIME
ON 1 1/126 &
E
MIiCED=F MOLE b )= » ome Lgaly ADDR 0O e AL TC PuRST
RUN ; " -F oFfF
J
ED «
3 1S
v
. o
J




i HEFEELE FHIaE L, L4

L
ULYSSES RUYS EISERIMENT " 2 17-NOV=SQ 12714
v
TIME: .90.221
TRAME no - S Ra) ICFK FHA DET! DET2
) J
(4] 2833 g 0 100
1 364 352 0 200
» 2 204% 364 av2 0 300
3 26625 172 338 0 400
4 Juel 338 238 0 100
b ] S) 344 0 200
& ~04% 364 338 0 300
7 194% 364 J12 0 400
bl 8 2433 304 338 0 100
9 2817 364 0 200
10 198 364 338 0 300
0 ] 11 26625 312 364 0 400
12 o4 3464 338 0 100
13 -1 338 344 0 200
P 14 " 3648 i8 0 300
15 3 338 0 400
16 7433 3464 338 0 100
» 17 689 364 368 0 200
18 19825 338 438 0 300
19 363 0 400
9 20 2635 364 364 0 100
21 r 364 3338 0 200
22 364 338 0 300
Y 23 KKE:] 364 0 400
24 4 312 31z 0 100
S 338 364 0 200
F) 26 f 364 364 0 300
27 26625 338 238 0 400
2 2 338 344 0 100
3 2 39 392 0 200
30 328 312 0 300
31 164 238 0 400
3§ meemmmmemecmaooieee- - = - B g A e B  AEe y omp  et Pa o At TN o . T Y e s
2
»
a4
2
Y]




ULYSSES

TIME:.90.321.17,

CXFERIMENT

26629

7 FORNMAT !
1793
2961
1793
2433
2049
435
2561
817
<8433
2961

neFgaTION

K= 1

238
338
Jiz
J64
338
338
812
312
338
364
N2
364
338
338
392
364
338
564
338
364
392
364
338
338
364
338

YLV

ICR=¢

FHA

392
338
364
392
3es

3848

348
364
312
364
392
338
338
328
338
338
338
364
392
364
312
338
338
364
364
338

138
364
364

138

CO0000000000000DCO0ADO0O0O0OO0CCOO0OCCOOO0OC

22

DETS

100
200
300
400

109
200
300
400

100
200
300
400

100
200
300
400

17-NOV-90 12:14

DET2

100
200
300
400

100
200
300
400

100
200
300
400

100
200

400




)
ULYGSES S e
o
YIME:.90,321.:7.08.3%
Y
FRAME Do
’ -~
0 Y433
i
: | 2
3 2662%
4
) <]
é
7
) 8 Y6l
9
i0
) 11 27649
12 2433
13
; 14
1]
16 2%61
] 17
18
1] 26645
@ 20 2433
21
22
28
o 24 2305
2%
® 26
27, 24977
28 230°%
w 29
30
31
’ ........
)
’
J
2
’
&
»

- ———— o - -

2689
<049

2817

<817
2177

817
2 7

<&8Y
Vee

<689
1985

2689

564

20481

364
364

bR R

RSN

KELEY

e A il L

338
338
364
312
338
364
338
338
354
338
312
420
312
348
392
364
3y

PAGE . B@S

100
200
300
400

100
200
300
400

100
z00
300
400

17-N0

109
200
300
400

100
200
300
400

100
200
300
400

100
200
300
400

- -




ULYCGES

TIME:.90.321

FRAME

LN 2WN—~O

HUS EXFERIMENT

7.08.03

DO
2309

25601
2433
2061

2K625
2433
2305

23553
2433
2961

25001
avubi

Z817

2689

28433

2689

2817

L eesccememcenm-e

2049

1793

1921

CRPERSTIN

368ed

M0b ¢

348
364
364
338
338
392
364
3164
364
338
338
112
338

358
338
364
438
364
364
364

164
312
312
364
338
364
338
364
338

FHA

0000000000000 O0CCO0@OODIDO0OO0OO0OO0OO0CNHDOOCOCO

PETI

100
200
300
400

100
200
300
400

100
200
300
400

100
200
300
400

100
200
300
400

100
200
300
400

100
200
300
200

100
<00
300
400




FRAME

o

o

- be Pa a4 pa e
o~ Bty O B

—
D o

-

~.
o

PRS-
29¢57
&
296!
ba

2817

(E }‘NLD LETI

<
¢ 200
0 300
400
1oc
200
0 30C
400
0
0
100
00
0
400
0
o
0
0 100
200
390
400
0
0

T
P

i00
300
300
4aco

100

'00
300
400

100
200
3060
65C

100
200
300
400



(NERLY)

Y -t

— O NGImTe W

o ra

a
J

[ ] v
b ba em Bt s ba A )
O Vet O (A > LY

‘\_
(SESESTSEN)
[ - Ny~ O

)
J

L J
RES NN
~m

) 29
30
Q1

3 S

(-1

043

27669

2628

-

26n2Y%
2432

433

26635

EY ¥-3

40

JOsE!D

-

-~

TO BERKELE

(=2 bNolNel ol

(@F ~ X

CO@C OO0 OO0OO0C DO OO O™

PAGE .

109
<0¢
=00
400

i09
=00
300
00

ioc
200
300
400

100
2C0
400

Bag

106
206
300
400

100
200
aca
500

100



FRAME

AR
e

100
200
300
aco

[ ol S0 3

9 <00
10 - 3 300

1 a
1?. - ?

e 600

19 ' 400

e 368 >3€ 200
~n 38 [v] 300

zé& &b 30¢
v 400

29 ‘h> Y . <00
30 e 200
31 : © & 490




s

IAE IDE
- ---P‘
4 MNE
oy

START NDE X
§TUP  INDEX

START TIME

TINE

ETOF

HHGE




-

“ NOU- 17480 1 5: 40 'O BERKELEY FPRGE . 201
Jat Proputsion Laborgrory TELECOMMUNICATIONS MESSAGE B Fax
Cabivn s insitiuiie of Tectinoloyy
4800 Ouk Grove Dnve
Praacena. Caornsg 91109
ATTN: PHONE OF ADDRESSEE
Keviy Yuele ™ ()
ORGANIZATION DATE NO. OF PAGES
32U, 040
STREET T
CITY _ STATE & COUNTRY !ZIP CODE
RERVELET
 TRANSMIT NUMBER (TWX, TELEX, FAX) DATE & TIME REG. AT OEST.
FROM N PHONE EXT.  |[MAIL STOP
\J ; { JJ 'E -‘}-;’,‘v"u,-)r_‘ (”‘.'1"--," ?( l ’.D 3{:{ 302("4
CC: o
pd0S o1z F@<S AT 22 19
A\ X ¢ 4
£ A 5
y ELTRPcT S ol > H{AS i ;'-"'."\ ! i QJT 4 20.€C
|
e ¢
VE~+ ¥ L i ¢ “ v WRS F A 7’4 Ko ¥ )T
PATTELn o 5 7 g HE U
= A CEANT f £ - ; i T ¢ ' = F
Lecks HKE  figopy wee R KED
/ ” ;A ] f /
T
INSTRUCTIONS:
1. CLASSIFIED MATERIAL CANNOT BE TRANSMITTED VIA THE TELECOMMUNICATIONS NETWORKS.
). MATERIAL SHOULD BE TYPED OR IN BLA ON THIS FORM. ADDITIONAL MATERIAL MAY BE
SUBMITTED ON 8% x 11°° WHITE BOND PAPER. IF MORE THAN ADDRESSEE. ATTACH LIST.







[S

S n
- 4 Me
4

o

(g



B =

o

[
=

<

LM

wJ.t 3t ERA
& TEME <50

AN D)

N

o

ey

a5
1=1¢)
= {

D)
50



2

Z4

e

-
-

e

400

100
200
300
400







11/22/96

HUS MODES EDR day 321, year 1990 to day 321, year 1990
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DATE U.T. Nr UGB Event Nature
1990-09-28 05:23:41.813 167-a GRB
1990-09-29 01:49:25.166 168-a GRB
1990-10-11 22:31:01.494 176-a GRB
1990-10-12 23:19:14.781 176-b Unknown
1990-10-14 01:13:21.079 177-a GRB
1990-10-15 08:44:48.512 178-a GRB
1990-10-18 18:51:48.644 179-a GRB
1990-10-20 01:04:28.909 180-a GRB
1990-10-20 18:01:23.759 181-a Solar Flare
1990-10-21 00:09:07.848 181-b GRB
1990-10-27 04:21:05.625 185-a GRB
1990-11-11 21:49:01.859 188-a GRB
1990-11-12 14:57:37.647 189-a GRB
1990-11-13 04:44:02.029 189-b Solar Flare
1990-11-16 01:42:10.012 190-a GRB
1990-11-17 13:37:35.859 192-a Unknown
1990-11-17 14:41:40.621 192-b Unknown
1990-11-18 20:23:47.770 192-c Unknown
1990-11-21 00:04:47.791 194-a GRB
1990-11-21 18:09:10.652 194-b GRB
1990-12-04 02:00:28.445 20]-a . Solar Flare
1990-12-04 0391191 52 201-b Unknown
1990-12-04 09:42:52.699 202-a Unknown
1990-12-04 17:20:43.930 202-b Unknown
1990-12-04 18:21:47.722 202-c Unknown
1990-12-06 20:33:48.100 204-a Unknown
1990-12-12 03:26:59.750 205-a Solar Flare
1990-12-12 03:26:59.750 208-a Solar Flare
1990-12-13 05:37:04.829 209-a Unknown
1990-12-13 06:12:32.708 209-b Unknown
1990-12-13 07:06:23.125 209-c GRB
1990-12-14 13:32:1]1.362 210-a Solar Flare
1990-12-16 15:47:15.796 211-a GRB
1990-12-19 21:52:48.635 213-a GRB
1990-12-21 00:30:05.753 214-a GRB
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HUS MODES EDR day 322, year 1990 to day 322, year 1990
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From root Wed Dec 8 07:58 1993
Received: by space6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA08899; Wed, 8 Dec 93 07:57:44
Received: from mx.nsi.nasa.gov by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA22497; Wed, 8 Dec 93 07:00:41 PST
Received: Wed, 8 Dec 93 07:03:53 PST from ESSDP2.dnet by mx.nsi.nasa.gov (4.1/1.2)
Message—Id: <9312081503.AA10272@mx.nsi.nasa.gov>
Received: from ESSDP2.dnet by AMES.dnet with MAIL-11
(utk-maillld v1.7); Wed, 8 Dec 93 07:03:57 PST
Date: Wed, 8 Dec 93 07:03:57 PST
From: 068486@essdp2.span.nasa.gov
X-To: AMES::"khurley@space6.ssl.berkeley.edu”
Subject: RE:
To: khurley@space6.ssl.berkeley.edu
Status: R

KEVIN,
HERE ARE THE RESULTS OF OUR SURVEY OF THE PVO REAL-TIME DATA FOR EVIDENCE OF
RESPONSE TO EVENTS LISTED IN YOUR CATALOG.

DATE TIME PVO RESPONSE
90/11/11 21:49 N/O
90/11/12 14:57 N/O
90/11/16 01:42 N/O
90/11/19 18:08 N/O
90/11/21 00:04 N/O
90/11/21 18:09 N/O
90/12/02 13:45 N/O
90/12/21 00:30 N/O
90/12/25 05:50 N/O
91/01/17 00:57 N/O
91/01/24 11:50 N/O
91/02/04 08:58 N/O
91/02/04 14:19 N/O
91/02/04 14:58 N/O
91/02/17 02:59 N/O
91/03/14 22:56 N/O
91/03/15 22:55 N/O
91/04/04 17:17 (NO)
91/05/18 17:i0 N/O
91/05/23 19:03 N/O
91/05/27 23:44 N/O
91/05/28 21:26 N/O
91/06/02 22:55 N/O
91/06/09 00:48 N/O
91/06/29 19:55 N/O
91/07/09 20:22 N/O
91/07/17 13:07 N/O
91/08/03 08:24 N/O
91/08/15 12:34 N/O
91/08/15 14:24 N/O
91/08/16 01:57 (NO)
91/09/05 23:48 N/O
91/09/16 21:58 N/O
91/09/25 03:35 N/O
91/09/26 18:25 N/O
91/09/30 11:55 N/O
91/10/03 00:39 N/O
91/10/04 01:27 N/O
91/10/06 09:01 (NO)
91/10/22 04:13 N/O
91/10/25 21:25 N/O
91/11/06 03:42 N/O
91/11/14 01:40 N/O
91/11/17 01:58 N/O
91/12/05 23:04 N/O



YES TRIGGER AT 29336 S UT

91/12/21 06:17 N/O
91/12/21 22:03 N/O
91/12/27 15:56 N/O
92/01/05 17:41 N/O
92/01/13 20:52 N/O
92/01/25 08:57 N/O
92/01/30 00:29 N/O
92/01/30 22:50 N/O
92/02/18 18:42 N/O
92/02/21 06:14 N/O
92/02/26 18:15
92/02/27 06:00 N/O
92/02/27 08:45 N/O
92/03/02 06:16 N/O
92/03/04 14:34 N/O
92/03/07 00:18 N/O
92/03/21 12:50 (NO)
92/03/26 02:01 N/O
92/03/27 09:38 N/O
92/03/29 16:38 (NO)
92/04/04 22:37 N/O
92/04/08 12:05 N/O
92/04/20 02:12 N/O
92/04/29 18:59 N/O
92/05/02 19:05 N/O
92/06/01 THRU 92/06/29
92/07/01 19:39 N/O
92/07/07 06:33 N/O
92/07/17 01:15 N/O
92/07/23 00:59 N/O
92/07/23 01:00 N/O
92/07/23 21:48 N/O
92/07/25 19:30 N/O
92/07/25 22:49 N/O
92/07/26 00:34 N/O
92/07/31 17:07 N/O
92/08/10 21:35 N/O
92/08/14 06:10 N/O
92/08/16 12:36 N/O
92/08/22 22:39 N/O
92/08/30 01:45 N/O
92/09/04 04:41 N/O
THIS LIST IS NOT COMPLETE.

TURNED OFF--N/O

IT INCLUDES EVENTS FOR WHICH NO REAL-TIME DATA ARE

AVALIABLE BECAUSE OF INAPPROPRIATE MODE, NO TRACKING, OR THE EXPERIMENT WAS

TURNED OFF.

WHERE DATA HAVE BEEN CHECKED, SENSITIVITY DEPENDS UPON THE TIME

RESOLUTION AVAILABLE IN THE DATA. I'LL BE SENDING ADDITIONAL RESULTS AS THEY

BECOME AVAILABLE.

REGARDS,

RAY
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Date:_\jui 6 20 l

BURST TRIANGULATION CHECKLIST
[ l. Ulysses Data

Jim Schmidling's stat file correction applied?
l?énal ephemeris used?
= Final, CDROM data used?
O Were data checked by Joe Springer for 0.5 s errors?
O If a 2 spacecraft triangulation, was Ulysses time corrected for aberration?

U}’{s the order of the data in CORREL such that a vernier is done on the data with the

best time resolution?

2. BATSE Data

0O 2.042 s subtracted for bursts prior to June 25 1992 and DISCSC programs prior to
Version 2.16 (August 28 1992)?

O BATSE ephemeris for T(?
O Error circle position and radius from public catalog used?

O If MER data were used, is a 30 ms systematic error included?

3. PVO Data

O Ephemeris of PVO used (not Venus)?
O 2000 coordinates used?

O Geocentric time used?

@"ACCESS and MBL databases updated with identical times?
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Table 1

Burst

1

PB891218
PB900114
PB900201
PB900222
PB900308
PB900316
PB900320
PB900325
PB900404
PB900413a
PB900413b
PB900422
PB900520a
PB900520b
PB900524
PB900604
PB90060S
PB900611
PB900616
PB900618a
PB900618b
PB900625
PB900711
PB900720
PB900722
PB900725
PB900813
PB900816
PB900925a
PB900925b
PB900928
PB900929
PB901011
PB901014
PB901015
PB901018
PB901020
PB901021
PB901027
PB901111
PB901112
PB901116
PB901121a

| Number

|
|

2

72
19.3
28.1
44.1
52.1
58.1
59.2
63.1
66.3
70.1
70.2
77
87.1
87.2
91.2
96.1
97.1

101.1
105.1
107.1
107.2
112.1
121.1
127.1
128.1
129.1
135.1
137.1
165.1
166.1
167.1
168.1
176.1
177.1
178.1
179.1
180.1
181.2
185.1
188.1
189.1
190.1
194.2

TEREKHOV et al

Activation ime

3

19257383838
609 12.306
1950 13.993
1156 34.346
939 05.635
19 43 17.945
653 01.525
329 07.686
17 54 35.241
312 36.562
1011 21.744
1135 50.575
1210 17.439
1302 17.513
348 12.550
1731 33.303
1923 01.481
415 20.289
218 14.576
2135 49344
2312 21.662
2204 17.234
17 38 17.976
2144 59956
218 31.588
132 34.958
1326 53.915
1120 01.886
519 21.744
2025 22.028
523 41.813
149 25.166
2231 01.494
113 21.079
844 48.512
18 51 48.646
104 28.909
009 07.848
421 05.624
2149 01.859
14 57 37.649
142 10.013
004 47.785

29.18 £0.28
0.41%0.10
1.03£0.19
4.89+£0.29
231%0.11
1.67+£0.70
0.05 +£0.01

17.59 £0.68
2721050

18.42+0.17

14.76 £0.60
0.89+£0.04
042 +0.01

71.71£1.27
8.02+0.37
0.27+£0.01
7.30+£0.33

15.18 £0.28
1.38 £0.08
5.85%0.39

17.24 £0.26

16.88+1.30
1.12 £0.08

30.42+0.63
445+0.32
7.64+0.21
0.02+0.01
21.80+0.13
1.89 +1.81
48.32+£0.52
5.27+0.50
20.58+0.20
1.17£0.02

10.26 £0.31
2.84+0.34
2.67+0.17
1.77x0.11

29.18 £0.94
8.04+0.20
1.28 £0.02

10.69 £0.55
9.07+0.15
4.68+0.13

ASTRONOMY LETTERS

Crax/Coin
5

2.67£0.30
1.04 £0.27
5.19+£0.36
1.26 £0.22
1.10£0.27
5.65 £0.64
6.99 £0.49
1.16 £0.23
10.31 £ 0.96
11.63 £ 0.68
5.21+0.38
1.62 £0.31
11.24+1.01
1.20+£0.23
1.07 £0.22
7.69+0.71
1.82+0.26
1.49 £0.30
1.31£0.24
1.94 £0.27
427 +£0.37
1.07 £0.23
1.40+£0.23
222+027
3.32+£0.31
1.12+£0.22
2.95+0.41
1.55 £0.26
1.09£0.26
2.17 £0.26
5.10x£0.60
4.07£0.55
1.86 £0.36
4.07 £0.35
1.36 £ 0.24
1.02 +0.28
1.24+£0.28
5.94+0.46
295+0.32
2.82+£041
2.39+£0.29
2.18+0.28
1.66 £0.25
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A CATALOG OF COSMIC GAMMA-RAY BURSTS 267

Table 1. (Contd.)

Burst | Number Activation time Duration Tgg, s Caa/Cain Remarks

1 2 3 4 5 6
PB901121b 194.3 18%09® 10°643 7.59+£0.51 1.33+£0.24
PB901213 209.3 706 23.125 248 +£0.19 1.93+£0.36
PB901216 211.1 1547 15.796 223+0.54 2.05+£035
PB901218 213.1 16 10 55518 1035 £0.68 287 £0.30
PB901221 214.1 030 04.998 7.38£0.29 1.05£0.22
PB910106 218.1 16 39 57.526 1.59+£0.19 1.81 £0.26 U
PB910117 223.1 057 12234 11.53£0.64 2.04 £0.27
PB910122 228.1 1513 50333 13.89 £0.12 4.10£0.37 SU
PB910202 2342 2057 39.164 477 £0.31 1.16 £0.23
PB910203 2343 919 06.273 4.55+0.33 1.52+0.29
PB910204a 235.1 858 45.809 4.65+0.15 1.33 £0.24
PB910204b 235.2 1048 08317 24.52+0.47 1.50+£0.24
PB910204c 2353 1450 33.466 8.72+0.38 1.98 £0.26
PB910206 236.3 845 28.848 0.70 £0.09 3.17+0.42 U
PB910210 237.1 1735 33.690 2.64£0.30 2.12+0.33
PB910211 237.2 325 2422 477+0.30 2.82+0.28 U
PB910314 255.3 22 56 15.307 7.08 +0.38 9.62 +0.55 U
PB910402 262.1 1427 44.130 35.88 £0.05 64.86 £ 1.85 U
PB910404a 263.1 1419 50.241 13.78 £0.21 2.59+0.25
PB910404b 263.2 17 17 18.561 4.1410.18 1.55+0.21
PB910417 273.1 2007 31.882 19.39 £0.21 5.71x£0.39 SU
PB910517 282.1 502 42956 280%0.11 3.56 £0.32 SU
PB910527 287.1 2344 33511 0.1210.01 2.13+0.34

"'-F'“wm-...\_ - e e g e g m—— - g — =

Note: The burst was observed independently with other immumenrs: K = KONUS, W = WATCH, S - SIGMA. G — GINGA, U -ULYSSES.

signal, produced automatically when there is an excess
rate of registered pulses in the range from 0.1 to
1.6 MeV by eight standard deviations over 025 or 1 s
integration time, activates the instrument to study burst
information in more detail.

THE CRITERION OF BURST DETECTION

Each of the six PHEBUS instrument detectors is
equipped with a trigger cell to register bursts. A cell is
activated if the count rate exceeds the background level,
in at least two detectors simultaneously, by atleast C_;,
for any of the two time intervals, 0.25 and 1 s. The C;,
value is automasically determined for all detectors by a
microprocessor, and it is equal to eight standard devia-
tions for each of the above-mentioned time intervals. If
the “burst” signal is produced, synchronized informa-
tion on the light-curve of the burst is registered for each
detector. Spectral information from all detectors is also
registered.

A cosmic gamma-ray burst, a solar flare, or in some
cases, high-energy charged particles of the magneto-
sphere may cause an event. Solar flares were identified

ASTRONOMY LETTERS Vol.20 No.3 1994

by comparing the list of events registered from the Sun
in the Ha line and solar radio observations data with the
list of events registered by the PHEBUS instrument.
Magnetospheric events were sorted out of the remain-
ing list on the basis of their long histories, smooth light
curves, and soft energy spectra. The rest of the events
were considered cosmic gamma-ray bursts. Some of
them were also registered by other burst instruments of
the GRANAT observatory (KONUS, WATCH, SIGMA)
[1 - 3] or by instrtuments of other satellites (GINGA,
ULYSSES) [4, S]. The column “Remarks” in Table 1
indicates which space instruments, besides PHEBUS,
registered the given event.

During the first year and a half of the instrument’s
operation, it registered 147 detections, 66 of them being
cosmic gamma-ray bursts.

This catalog contains only cosmic gamma-ray
bursts. The first column of Table 1 gives the designation
of the burst. The two first letters, PB (PHEBUS burst)
mean that the PHEBUS instrument has registered the
burst. Figures designate the year, month, and day of the
registration of the burst. The second column contains
the number of the GRANAT observatory observing run

Avmae, ~
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From root Wed Dec 8 07:58 1993
Received: by space6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA08899; Wed, 8 Dec 93 07:57:44
Received: from mx.nsi.nasa.gov by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA22497; Wed, 8 Dec 93 07:00:41 PST
Received: Wed, 8 Dec 93 07:03:53 PST from ESSDP2.dnet by mx.nsi.nasa.gov (4.1/1.2)
Message—-Id: <9312081503.AA10272@mx.nsi.nasa.gov>
Received: from ESSDP2.dnet by AMES.dnet with MAIL-11
(utk-maillld v1.7); Wed, 8 Dec 93 07:03:57 PST
Date: Wed, 8 Dec 93 07:03:57 PST
From: 068486@essdp2.span.nasa.gov
X-To: AMES::"khurley@space6.ssl.berkeley.edu"”
Subject: RE:
To: khurley@space6.ssl.berkeley.edu
Status: R

KEVIN,
HERE ARE THE RESULTS OF OUR SURVEY OF THE PVO REAL-TIME DATA FOR EVIDENCE OF
RESPONSE TO EVENTS LISTED IN YOUR CATALOG.

DATE TIME PVO RESPONSE
90/11/11 21:49 N/O
90/11/12 14:57 N/O
90/11/16 01:42 N/O
90/11/19 18:08 N/O
90/11/21 00:04 N/O
90/11/21 18:09 N/O
90/12/02 13:45 N/O
90/12/21 00:30 N/O
90/12/25 05:50 N/O
91/01/17 00:57 N/O
91/01/24 11:50 N/O
91/02/04 08:58 N/O
91/02/04 14:19 N/O
91/02/04 14:58 N/O
91/02/17 02:59 N/O
91/03/14 22:56 N/O
91/03/15 22:55 N/O
91/04/04 17:17 (NO)
91/05/18 17:10 N/O
91/05/23 19:03 N/O
91/05/27 23:44 N/O
91/05/28 21:26 N/O
91/06/02 22:55 N/O
91/06/09 00:48 N/O
91/06/29 19:55 N/O
91/07/09 20:22 N/O
91/07/17 13:07 N/O
91/08/03 08:24 N/O
91/08/15 12:34 N/O
91/08/15 14:24 N/O
91/08/16 01:57 (NO)
91/09/05 23:48 N/O
91/09/16 21:58 N/O
91/09/25 03:35 N/O
91/09/26 18:25 N/O
91/09/30 11:55 N/O
91/10/03 00:39 N/O
91/10/04 01:27 N/O
91/10/06 09:01 (NO)
91/10/22 04:13 N/O
91/10/25 21:25 N/O
91/11/06 03:42 N/O
91/11/14 01:40 N/O
91/11/17 01:58 N/O
91/12/05 23:04 N/O



YES TRIGGER AT 29336 S UT

91/12/21 06:17 N/O
91/12/21 22:03 N/O
91/12/27 15:56 N/O
92/01/05 17:41 N/O
92/01/13 20:52 N/O
92/01/25 08:57 N/O
92/01/30 00:29 N/O
92/01/30 22:50 N/O
92/02/18 18:42 N/O
92/02/21 06:14 N/O
92/02/26 18:15
92/02/27 06:00 N/O
92/02/27 08:45 N/O
92/03/02 06:16 N/O
92/03/04 14:34 N/O
92/03/07 00:18 N/O
92/03/21 12:50 (NO)
92/03/26 02:01 N/O
92/03/27 09:38 N/O
92/03/29 16:38 (NO)
92/04/04 22:37 N/O
92/04/08 12:05 N/O
92/04/20 02:12 N/O
92/04/29 18:59 N/O
92/05/02 19:05 N/O
92/06/01 THRU 92/06/29
92/07/01 19:39 N/O
92/07/07 06:33 N/O
92/07/17 01:15 N/O
92/07/23 00:59 N/O
92/07/23 01:00 N/O
92/07/23 21:48 N/O
92/07/25 19:30 N/O
92/07/25 22:49 N/O
92/07/26 00:34 N/O
92/07/31 17:07 N/O
92/08/10 21:35 N/O
92/08/14 06:10 N/O
92/08/16 12:36 N/O
92/08/22 22:39 N/O
92/08/30 01:45 N/O
92/09/04 04:41 N/O
THIS LIST IS NOT COMPLETE.

TURNED OFF--N/O

IT INCLUDES EVENTS FOR WHICH NO REAL-TIME DATA ARE

AVALIABLE BECAUSE OF INAPPROPRIATE MODE, NO TRACKING, OR THE EXPERIMENT WAS
WHERE DATA HAVE BEEN CHECKED, SENSITIVITY DEPENDS UPON THE TIME
RESOLUTION AVAILABLE IN THE DATA. 1I’LL BE SENDING ADDITIONAL RESULTS AS THEY

TURNED OFF.

BECOME AVAILABLE.

REGARDS,

RAY
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DATE U.T. Nr UGB Event Nature
1990-09-28 05:23:41.813 167-a GRB
1990-09-29 01:49:25.166 168-a GRB
1990-10-11 22:31:01.494 176-a GRB
1990-10-12 23:19:14.781 176-b Unknown
1990-10-14 01:13:21.079 177-a GRB
1990-10-15 08:44:48.512 178-a GRB
1990-10-18 18:51:48.644 179-a GRB
1990-10-20 01:04:28.909 180-a GRB
1990-10-20 18:01:23.759 181-a Solar Flare
1990-10-21 00:09:07.848 181-b ' GRB
1990-10-27 04:21:05.625 185-a GRB
1990-11-11 21:49:01.859 188-a GRB
1990-11-12 14:57:37.647 189-a GRB
1990-11-13 04:44:02.029 189-b Solar Flare
1990-11-16 01:42:10.012 190-a GRB
1990-11-17 13:37:35.859 192-a Unknown
1990-11-17 14:41:40.621 192-b Unknown
1990-11-18 20:23:47.770 192-c Unknown
1990-11-21 00:04:47.791 194-a GRB
1990-11-21 18:09:10.652 194-b GRB
1990-12-04 _02:00:28.445 201-a Solar Flare
1990-12-04 03:19:19.152 201-b Unknown
1990-12-04 09:42:52.699 202-a Unknown
1990-12-04 17:20:43.930 202-b Unknown
1990-12-04 18:21:47.722 202-c Unknown
1990-12-06 20:33:48.100 204-a Unknown
1990-12-12 03:26:59.750 205-a Solar Flare
1990-12-12 03:26:59.750 208-a Solar Flare
1990-12-13 05:37:04.829 209-a Unknown
1990-12-13 06:12:32.708 209-b Unknown
1990-12-13 07:06:23.125 209-c GRB
1990-12-14 135521 1..852 210-a Solar Flare
1990-12-16 15:47:15.796 211-a GRB
1990-12-19 21:52:48.635 213-a GRB
1990-12-21 00:30:05.753 214-a GRB
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Date:

BURST TRIANGULATION CHECKLIST

1. Ulysses Data

O Jim Schmidling's stat file correction applied?

O Final ephemeris used?

O Final, CDROM data used?

O Were data checked by Joe Springer for 0.5 s errors?

O If a 2 spacecraft triangulation, was Ulysses time corrected for aberration?

O Is the order of the data in CORREL such that a vernier is done on the data with the

best time resolution?

2. BATSE Data

0O 2.042 s subtracted for bursts prior to June 25 1992 and DISCSC programs prior to
Version 2.16 (August 28 1992)?

O BATSE ephemeris for T(?
O Error circle position and radius from public catalog used?

O If MER data were used, is a 30 ms systematic error included?

3. PVO Data
O Ephemeris of PVO used (not Venus)?
O 2000 coordinates used?

O Geocentric time used?

E/(ACCESS and MBL databases updated with identical times?
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