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From kouveliotou%$batse.span@Sdsc.Edu Fri Nov 8 11:42:03 1991

Received: from Sdsc.Edu (m5.sdsc.edu) by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA16454; Fri, 8 Nov 91 11:42:01 PST

Received: from batse.span by Sdsc.Edu with VMSmail ;
Fri, 8 Nov 91 19:31:50 GMT

Date: Fri, 8 Nov 91 19:31:50 GMT

From: kouveliotou%batse.span@Sdsc.Edu

Message—-Id: <911108193150.25000b7b@Sdsc.Edu>

Subject: do you ?

To: khurley@sunspot.ssl.berkeley.edu

X-St-Vmsmail-To: KEVIN

Status: R &

From: SSL: :SMTP%$"MCGRUDC@ctrvax.Vanderbilt .Edu" 8-NOV-1991 09:53:00.72

To: "BATSE: : KOUVELIOTOU"@ssl.msfc.nasa.gov
CEs
Subj: Re: List of Gamma-Ray Bursts

Date: Fri, 8 Nov 1991 09:54 CST

From: MCGRUDC@ctrvax.Vanderbilt.Edu

Subject: Re: List of Gamma-Ray Bursts

To: "BATSE::KOUVELIOTOU"@ssl.msfc.nasa.gov

Message—id: <398B74E22060A36l@ctrvax.Vanderbilt.Edu>

X-VMS-To: IN%"’/BATSE::KOUVELIOTOU’(@ssl.msfc.nasa.gov"

May [ 194

On TJD 8377, the Ulysses Spacecraft saw an apparent gamma-ray C?

burst that was reasonably large, which BATSE did not see. The time

of the detection was 29412 seconds. Unfortunately, I did not see it

in VLF about 1500 or so seconds later, when it should have

influenced the earth’s ionosphere. I would like to know if it was

about the horizon for my transmitters. Do you happen to have the

right ascension and declination of this Ulysses event?

Greetings,

Charles
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*CATSEARCH PROGRAM*
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BATSE BURST # 133
EVENT OF 1991 MAY 1 DAY OF YEAR=121

EVENT CROSSING TIME AT BATSE : 30014. S. OR 08:20:14.0
COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)
BURST ARRIVAL DIRECTION: 133.300 -.700

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 1/ 5/ 91 1IS:

RA= 116.268 DEC= 22.926 DIST= 2.989 AU

BATSE-ULYSSES DISTANCE = 447164872. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION=151.14 DEG.

LIGHT TRAVEL TIME ALONG PROJECTED PATH=-1306.31 SECS.
CROSSING TIME AT ULYSSES IS 28708. S. OR 07:58:27 +/- 155.16 SECONDS
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BATSE Quick-Look DISCLA Rates (4.096 s average) for 91/05/01
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11/23/96

HUS MODES EDR day 121, year 1991 to day 121, year 1991
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HUS 2A, MODE 2, NOT AVERAGED EDR day 121, year 1991 to day 121, year 1991 11/23/96

CALIBRATION DATA INCLUDED
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*CATSEARCH PROGRAM*

Ahkhkhkhkhkhkhkhkhkhkhkkhkhkhhkkhxk

ATSE BURST # 138 Y,
EVENT OF 1991 MAY 2 DAY OF YEAR=122
EVENT CROSSING TIME AT BATSE : 40667. S. OR 11:17:47.3
COORDINATES ARE  0.000  0.000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 114.480 -25.310
BATSE PEAK COUNTING RATE: 0000 c/s

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 2/ 5/ 91 1IS:

RA= 116.583 DEC= 22.864 DIST= 3.012 AU

BATSE-ULYSSES DISTANCE = 450668504. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION=131.78 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH=-1001.64 SECS.

CROSSING TIME AT ULYSSES IS 39666. S. OR 11:01:05.7 +/- 229.40 SECONDS
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*CATSEARCH PROGRAM*

Ahkhkhkhkhkhkhkkhkdhkdkhhdhkdhkdhdtihi

BATSE BURST # 142

EVENT OF 1991 MAY 2 DAY OF YEAR=122

EVENT CROSSING TIME AT BATSE : 81443. S. OR 22:37:23.3

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 56.900 -52.000

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 2/ 5/ 91 IS:

RA= 116.583 DEC= 22.864 DIST= 3.012 AU

BATSE-ULYSSES DISTANCE = 450668504. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 88.86 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 29.80 SECS.

CROSSING TIME AT ULYSSES IS 81473. S. OR 22:37:53 +/- 311.39 SECONDS
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‘uVQ«) LT Veaso yed
Date:__ju-wz_ 2\ 1993
BURST TRIANGULATION CHECKLIST

I. Ulysses Data

FJim Schmidling's stat file correction applied?

B Final ephemeris used?

@Final, CDROM data used?

BWere data checked by Joe Springer for 0.5 s errors?

1ffa2 spacecraft triangulation, was Ulysses time corrected for aberration?

[1s the order of the data in CORREL such that a vernier is done on the data with the

best time resolution?

2. BATSE Data

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

& Does T in data file agree with T in plot?

B BATSE ephemeris for Ty?

B Error circle position and radius from public catalog used?

0 1f MER data were used, is a 30 ms systematic error included?

3. PVO Data

0 Ephemeris of PVO used (not Venus)?
0 2000 coordinates used?

0 Geocentric time used?

B/ACCESS database updated?
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From @STAR.STANFORD.EDU:068486RESSDP2.SPAN Fri Sep 27 14:20:24 1991

Received: from STAR.STANFORD.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA08894; Fri, 27 Sep 91 14:20:20 PDT

Message-Id: <9109272120.AA08894@sunspot.ssl.berkeley.edu>

Received: from ESSDP2 by STAR.STANFORD.EDU via MAIL-11 with DECnet;

Fri, 27 Sep 91 14:21:35-PST

Date: Fri 27 Sep 91 14:21:35-PST

From: 068486%ESSDP2.SPAN@STAR.STANFORD.EDU

Subject: 1991 MAY 3

To: KHURLEY@sunspot.ssl.berkeley.edu

Status: R

KEVIN,
PVO WAS TURNED OFF EARLY MAY SECOND, TURNED BACK ON LATE MAY THIRD. NO DATA AT THE TIME OF
RAY
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*CATSEARCH PROGRAM*

F ok k ok ok ok ok okok ok kok ok kok ok ok ok ke

BATSE BURST # 143

EVENT OF 1991 MAY 3 DAY OF YEAR=123

EVENT CROSSING TIME AT BATSE : 25453. S. OR 07:04:12.6

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 87.200 37.600

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 3/ 5/ 91 1IS:

RA= 116.898 DEC= 22.801 DIST= 3.036 AU

BATSE-ULYSSES DISTANCE = 454166152. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION=150.56 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH=-1319.34 SECS.

CROSSING TIME AT ULYSSES IS 24133. S. OR 06:42:13 +/— 159.23 SECONDS



COMPTE LIBATS—E/I PN Burst Localizations

All Coordinates Epoch J2000.0

minimum distance between point and IPN annulus

UB= Ulysses/BATSE UP = Ulysses/PVO  BP= BATSE/PVO BATSE Position COMPTEL Position
Center Radius
Burst Rf Ra Dec Raduis | (-/+) | D (AD) Ra Dec 1o Smin | Rf Ra Dec lo Smin
GRB910425 UB| 1 | 115.140| 23.172 51.733 0.053 | 2.848 || 91.29 | -22.77 1.02 0.27 3] 90.20 | -22.20| 0.92 0.28
GRB910503 UB| 1 | 117.730| 22.657 30.352 0.010 | 3.042 | 87.45| 38.74 0.87 0.03 3| 87.00 38.60 0.44 0.30
GRB910601 UB| 1 | 307.038| -20.538| 52.936 0.011 | 3.708 ||310.12] 32.34 0.17 0.02 3 jJ309.90| 32.70 0.46 0.37
GRB910627 UB| 1 | 134.824 | 18.425 66.820 0.031 | 4.215|197.99| -2.48 0.28 1.28 3 J199.40| -5.00 1.68 0.96
UP| 1| 133.523| 18.792 | 68.352 | 0.036 | 3.621 - 2 = 1.3 | - - - - 0.71
GRB910709 NA NA NA NA NA NA 172.77| 81.67 2.31 NA 3 .;4410 75.60 1.80 NA
GRB910814 UB| 1 | 328.558 | -13.966 | 45.699 0.018 | 4.918 ||346.35| 30.43 0.48 1.89 3 )1343.80| 29.50 0.39 0.19
UP| 1 | 328.287 | -14.629| 46.428 0.019 | 4.626 s - - 1.87 B . - - 0.17
GRB911118 Ué 1]166.979 6.889 30.110 0.017 | 4.972/167.03|-20.85| 0.36 2.37 3J166.30] -22.50 1181 0.71
UP| 1] 162.619 8.562 32.018 0.019 | 4.248 . - 2 2.29 - - = - | 0.75
BP| 1 [190.131| -2.551 | 30.766 | 0.086 | 0.813 . . - 1.76 | - - - - ] 0.23
GRB920622 UB| 1 | 150.167 6.667 41.335 0.009 | 5.800 f 162.1 | 47.17 0.31 0.43 3162.50]| 49.20 0.81 | 2.44
GRB920627 UB| 1 | 150.590| 6.327 | 23.540 | 0.049  5-869|(166.02| -2.58 | 0.65 | 5.74 166.80| -8.50 | 1.18 [ 1.61
GRB920830 UB| 1 | 338.192 0.949 86.268 0.018 74 258.53|-73.99| 0.54 1.81 3 §259.00]| -74.50]| 1.35 i 1.78
GRB930118 NA NA NA NA NA NA 228.40| -34.30 2 NA 4 J1221.80] -34.80| 1.47 | NA
GRB930131 UB 1. 161.411 | -14.563 | 22.256 0.011 4.218[182.04| -8.24 2.16 1.09 3 §186.20| -7.90 1.77 2.93
.GRB930309 UB| 1 | 332.600| 14.645 36.601 0.035 3.998[|325.41| 51.73 0.72 0.93 3 §322.70| 55.20 0.74 4.67
GRB930612 UB| 1 | 143.974| -11.184 | 63.928 0.053  4.870[J103.07|-69.76 0.4 0.07 3 §106.50| -71.00] 1.60 0.17
GRB930704 UB| 1 | 146.146 | -11.823 | 82.959 0.113  5.089 | 100.9 60.8 0.59 2.01 3 99.30 | 62.80 1.08 0.07
' BM 1 |159.825| 8.635 | 68.701 | 2.319 1.981| - . 5 1.0a | -] - - 5 0.45
GRB931229 NA NA NA NA NA NA 240.06| 19.7 1.4 NA 3 241.90_ 21.00 2.35 NA
GRB940217 UB| 1 | 328.736 | 51.947 69.334 0.050 3.038 | 29.07 4.55 0.69 0.84 3 30.10 3.10 0.32 0.94
GRB940301 UB| 1 | 321.914| 52.508 59.395 0.136 | 2.953 103.51| 64.35 035 0.02 3 J102.70]| 64.00 0.40 0.7
GRB940314 UB| 1 | 314.850| 51.972 64.530 | 0.220 ? 354.86| -2.14 0.94 0.77 3 §356.00| -1.40 1.43 0.92
GRB940520 UB| 1 | 300.149 | 41.387 40.380 0.133 | 2.986 ){ 323.5 6.93 0.88 0.16 3 324.70 7.70 0.70 0.27
GRB940619 UB| 1 | 303.998| 39.140 69.375 0.211 | 3.039 ] 299.05| -29.89| 0.34 0.20 3 §298.50] -31.50| 1.15 1.44
GRB940708 UB| 1 | 308.119| 39.489 17.431 0.038 2 301.58| 24.66 1402 1.61 3 §300.50| 22.70 1.03 0.56
GRB940728 UB| 1 | 133.614| -41.397 36.245 0.131 ? 85.49 | -39.87| 1.44 017 3 85.10 | -38.00| 1.10 0.75
GRB940921 UB| 2 | 155.516 | -55.210 !_54.361 0.121 | 2.583 || 196.59| -18.71 7 6.49 4 1 207.10| -16.40| 0.68 0.75
GRB941017 NA. NA NA NA NA NA 302.63| 11.10 g NA 4 1301.70| 13.30 2.10 NA
GRB950208 UB| 2 | 334.715| -27.012 | 83.397 0.022 2.301 }1337.06| 54.19 ? 271! 4 )| 344.80| 56.00 1.95 0.05
GRB950421 l.-JB'PZ .I17;.-048 -19.097  81.048 0.226 2.171 4§ 71.92 | -63.03 % 1.41 4 70.10 . -61.70| 1.43 0.11
GRB950425 UB| 2 | 178.121| -21.566 17.005 0.207 2.154 163.16. -35.21 ? 1.90 4 164.90| -33.80| 0.34 0.11
GRB950522 UB| 2 7.656 42.578 86.989 0.063 2.039 §109.57| 19.31 2 1.60 4 J110.81| 20.34 1.14 1.47
Hurley, K. et al Huntsville workshop (1995) Smin =

BACODINE/IPN burst alert messages

(Hurley)

BATSE 3B Catalog

[

1

alwlno] -

Meegan, C. Priv. Comm.

(Trigger Messages)

IPN Tnangulation




(PHOTONS/cmz/sec/kev)"‘(E/1OO)Z'Oo

CROSS CALIBRATION GF BURST SPECTRA WITH BATSE
EGRET, AND COMPTEL FOR GRB910503

Bradley E. Schaefer, Bonnard J. Teegarden, Thomas L. Cline, Brenda L. Dingus (NASA/GSFC), Gerald .
Fishman, Charles A. Meegan, Robert B. Wilson (NASA/MSFC), William S. Paciesas, Geoffrey N. Pend|
(Univ. Alabama), David L. Band (UCSD), E. J. Schneid (Grumman), Ping W. Kwok (NAS/NRC), V. Scl
(MPE), C. Winkler (ESTEC), W. Hermsen (LSR Leiden), and R. M. Kippen (UNH)
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Apr 6 07:36 1993 standard input Page 13

From kuiper@rulrol.leidenuniv.nl Tue Apr 6 05:50:50 1993

Date: Tue, 6 Apr 93 14:53:03 +0200

From: kuiper@rulrol.leidenuniv.nl (Lucien Kuiper)

To: khurley@space6.ssl.berkeley.edu

Subject: IPN time arcs

Cc: kuiper@rulrol.leidenuniv.nl, hermsen@rulrol.leidenuniv.nl,
vos@ibma.ipp—garching.mpg.de, lhanlon@estsa2.estec.esa.nl

Content—-Length: 1102

Dear Dr. Hurley,

I am happy to hear that it is allowed to use the IPN time annuli information
in the COMPTEL paper (L.Hanlon - 1993,to be submitted to A&A).

The best COMPTEL positions (in (L,B) and (RA2000,DEC2000)) for the imaged
bursts occuring in the first year of operation are given below : '

Burst L B RA2000 DEC2000
GRB910425 228.48 -19.64 Sk 319 —22.: 21
GRB910503 14724.75@ SYE3ET SWiS28 38.09
GRB910601 74.49 = §.35 310.14 33.05
GRB910627 315.02 58.44 199.17 - 3.84
GRB910709 138.49 316.+52 142.19 73.82
GRB910814 94 .35 -26.72 343.44 29.54
GRB911118 274.49 318y.°5¥ 167.20 =23.51

"However, it is difficult to give the final COMPTEL error regions because of
their irreqular shape.

Therefore, I send you the corresponding maps as PostScript—files, showing

the exact error contours (l1-,2- and 3-sigma error contours for 2 DoF) one by
one.

The figures will appear in Hanlon etal.

After submission of the paper you can use these making reference to the above

paper.

Best regards,L.Kuiper
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Mar 22 07:33 1993 standard input Page 1

From VOS@ibma.ipp-garching.mpg.de Mon Mar 22 07:23:45 1993

Date: Mon, 22 Mar 93 16:20:44 MEZ
From: "V. Schoenfelder" <VOS@ibma.ipp—garching.mpg.de>
Subject: Triangulation Circles

To: "Dr. Kevin Hurley" <khurley@spaceb6.ssl.berkeley.edu>
Content-Length: 573

Dear Kevin,

The COMPTEL team is at present preparing a paper about
all bursts that were seen by COMPTEL in its field-of-
view during the first year of the mission.

We shall show COMPTEL images of GRB 910425, 910503, 910601,
910627, 910709, 910714, 910814, and 911118. To demonstrate
crude consistancy of the derived COMPTEL locations with
the triangulation circles from Ulysses and BATSE, it would
be nice to add the cirles to the images. Do you mind to
provide these circles to us?

We would acknowledge your contribution at the end of the paper.
Best regards,

Volker
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Mar 29 07:32 1993 standard input Page 52

From khurley@space6.ssl.berkeley.edu Sat Mar 27 11:43:22 1993
Date: Sat, 27 Mar 93 11:35:18

From: khurley@space6.ssl.berkeley.edu

Content—Length: 1683

Dear Volker,

I have consulted with Jerry Fishman and Michael Sommer concerning your
request to show Ulysses/BATSE triangulation circles in your COMPTEL paper.
Some of the events that you will be showing have not been published by us,
even in preliminary form, and we do intend to publish them as a catalog
eventually, so we have had to consider things carefully. We all agree that
you can publish the arcs, provided that you can agree to the following
conditions.

1. We will give you the RA, dec, and radii for the arcs so that you can
draw them. However, the actual numbers are not to be published.

2. For the cases noted below, where a preliminary version of the arc or
error box has appeared, we ask that you cite the appropriate reference.

910503: Hurley et al., Proc. lst Compton Symposium, p. 288, 1992

910814: Cline et al., Gamma Ray Bursts, AIP 265, 1992, p. 72

910627 and 911118: Cline, T., Hurley, K., Sommer, M., Boer, M., Niel, M.,
Fishman, G., Kouveliotou, C., Meegan, C., Paciesas, W., Wilson, R.,
Fenimore, E., Laros, J., and Klebesadel, R., in Proc. Compton Symposium, St.
Louis, AIP Press (in press)

3. Finally, we also request an acknowledgment in your paper, as follows:

We are grateful to G. Fishman, K. Hurley, C. Kouveliotou, and M. Sommer for
communicating the 3rd Interplanetary Network localizations of gamma ray

bursts prior to final publication.

(or words to that effect).

If you agree to this procedure, please send me the final COMPTEL coordinates

of your error boxes, so that I can check consistency with the IPN locations.
I will e-mail you back the numbers for the arcs.

Best regards,

Kevin

cc: G. Fishman, C. Kouveliotou, M. Sommer



From bld@sageO.gsfc.nasa.gov Thu Feb 18 06:44:35 1993
From: bld@sageO.gsfc.nasa.gov ( Brenda Dingus)
Subject: Re: proposal

To: khurley@spaceb6.ssl.berkeley.edu

Date: Thu, 18 Feb 1993 09:45:08 -0500 (EST)

X-Mailer: ELM [version 2.4 PL20]

Mime-Version: 1.0

Content-Type: text/plain; charset=US-ASCII
Content-Transfer-Encoding: 7bit

Content-Length: 1036

Kevin,

Thanks for your constructive comments. I am incorporating them into the
proposal. I didn’t receive the fax, so please send it again. A figure
for 910503 isn’t very impressive since the energy of the gammas is low

so we have poor angular resolution; however, I'd be interested in seeing
the timing arc. 1I’ve been looking at this burst and have found a 10 GeV
photon which is 84 seconds after our burst of 6 photons. The direction is
1=171.8 b=6.2 with an uncertainty of about 0.3 degrees radius. 1In the 3
days of this viewing period, we saw 19 (6) photons above 5 (8) GeV in the
entire field of view. The direction of this photon appears to be consistent
with the Ullyses/BATSE triangulation based on a figure I found. Could you
plot it for me? Thanks.

As far as the budget goes I am trying to get it through USRA with myself
as the PI. However, I'm running into difficulties with USRA and may have

to switch the PI to Dave Bertch. I’1l1 know which is the case this morning
and will call you by 1:00 EST.

“¢. 9 (v“ago )

%7« 391 (2o00)

Brenda

X



Date: ju.q.. 2\ \993F

BURST TRIANGULATION CHECKLIST

1. Ulysses Data

{7im Schmidling's stat file correction applied?

DFinal ephemeris used?

Bfinal, CDROM data used?

Were data checked by Joe Springer for 0.5 s errors?

Hifa2 spacecraft triangulation, was Ulysses time corrected for aberration?

Q’fs the order of the data in CORREL such that a vernier is done on the data with the

best time resolution?

2. BATSE Data

[-72.042 s subtracted for bursts prior to June 25 1992 and DISCSC programs prior to
Version 2.16 (August 28 1992)?

{-Does Ty in data file agree with T in plot?

B"BATSE ephemeris for T?

B Error circle position and radius from public catalog used?

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

3. PVO Data

0 Ephemeris of PVO used (not Venus)?
0 2000 coordinates used?

0 Geocentric time used?

B{ACCESS database updated?




NOISNHOSY IHOIHY

0€:S

S

ov:

0S:S

00+:9

N-M = CORRELATION BETWEEN SATELLITES N AND M
EARTH-N = EARTH AS SEEN FROM SATELLITE N
G=GALACTIC EQUATOR

S=SUN
1l ULYSSES

o9t

olLE

E=ECLIPTIC
2 BATSE

DECLINATION

o6€

o0V

oLV

T-¢

‘€ AYW 40 INIAF

1661

9

¢y

8 /8 /2T



NUISNHOSY IHDIY

0¥:s

0S:9

09¢t

N-M = CORRELATION BETWEEN SATELLITES N AND M
EARTH-N = EARTH AS SEEN FROM SATELLITE N
S=SUN E=ECLIPTIC G=GALACTIC EQUATOR
1 ULYSSES 2 BATSE
DECLINATION
3 @ 2 2

ol¥

EVI0 FSIvE

=2

‘€AY 40 INHAHA

T66T

cv:9

L6/9 /12



21/ 6/97

CORRELATION 3/ 5/91  25452.652

-ULYSSES

BATSE

125

7500

100

S 06290°0 /2

75

50

S3SSATN

25
0

—
[==E,

5000

S 06e90°0 /2

2500

3siva

14

TIME. SECS



21/ 6/97

BATSE -ULYSSES CORRELATION 3/ 5/91 25452 .652

5 i g
.9
4 . 8
o
3 .b
2@

(.
532—- 4

.
& 3
== 2
= P

I

5%.0 =1l .3 —1:8

LAG, SECS.

RHO



C/ 1.00000 S

ULYSSES RT

ULYSSES RT-ULYSSES CORRELATION 3/ 5/91  24091.677

1500 I | I | T T | I I T T

1000 — =
; PEw—
500 M o
:=:==1::--}

: | ! | \ | | | T

51 56 61 66

TIME, SECS

21/ 6/97
1500
wn
o
1000 =4
o
o
\
(@)
500
wn
wl
wn
()]
>
J
D)
0



CHI2/DF

—g1.5

40

30

20

10

ULYSSES RT-ULYSSES

CORRELATION

3/ 5/91

24091.677

21/ 6/97

-91.0

LAG, SECS.

RHO



° 5 keV

counts/cm

FLUX,

10

14

10

ULYSSES 03/05/91 24143.561

SPECTRUM INTEGRATED OVER 31.2 SECONDS,

i |

I I 1

INTERVALS 2 TO 25

IIIIII

__+__
» — - i
+i :
+.
+_|_-|- i
llIII 1 1 lll!lll 1
10 10°
ENERGY, keV

21/ 6/97



BURST SPECTRAL COun: RATES

24143 .561

03/05/91

7- 28 keV

ULYb..u;S

70-112 keV 112-154 keV 154-196 keV 196-225 keV

28- 70 keV

COUNTS/S
n I
o S
) =
;;‘_JH

® 40

l.lllll

Il L i l 'l | —— 1 L

i1

2 N4 BLD7

1204
T

80+

50

COUNTS/S

100

L l L4 1 L l L

150

A I L
200

- R - | N N W NN G N S - | I - | PR T |
250 300 350 400 450 500

a— = —— ey o=

llllllllllllll.l.l]l.lllll_l]_.l_l_l_l

200
160

COUNTS/S

80
40

120

L L1 l Ll 1 1 l |- l '

100

150

250 300 350 400 450 500

E i e S .

1 1 l L1 1 1 l L1 L 1 l - - I L1 1 1 l Ll 1 L I

COUNTS/S

50

100

150

i I 'l | l L

250 300 350 400 450 500

A L l )T —— l. LA i L I. - | - l A A L L l

i i il l - l -

100

150

250 300 350 400 450 500

- l A1 i 1 l '} i1 i A1 i L l - i

50

COUNTS/S

100

A I 'l
150

200

i | i i L A I
250 300 350 400 450 500

.J———-‘-_ﬂ:m'—'r_—l-_—\—-r_—f-_—l——-——

j - L ' i |- I i1 __1 I i i __L l N - l i L L I L L 1 I 'l I I L1 1 i I

100

150

200

250 300 350 400 450 500
TIME, SECS



0
0

cl

ULYSSES

03/05/91 Ttri1g=24143.548
32- 225 keV
COUNTS/0.008 S COUNTS/O’QPE 3 N
—_ no W) ail O ail
© © o © S ©
I I I I I
5
[ |
|
N
!
s I
|
i |
[
[
- |
|
ol I
i
S
L, =t .
A <
0
\
o X
- . §
o —



ULYSSES RT 21, s/97
3/ 5/91 23976.701 s
32- 225 keV

=10 M=
24.0 SI:MAEFLUCTUATIONS ||II' |II|| |

1800 —
)
(-
O
S 1300}
~
)
2 800
)
O
(@)
Loveefrn oty g A e B oo T g, v ain gk — — — -
lLLlillIlIlIIllIIllII Illlllllll
S0 100 200 300 400

TIME, .F.



4

. B

PRGE

BATSE

7 '91 17:47

SE'P

()

iuuw

20- o |V

= Os

-2.0491 =

Z54s2.65L




JUuL 6 'S2 13:04 NASA/GSFC 30@1-28638240 PAGE . B2

FAX to
Or. Kevin Hurley
fax # 510 643-8302

Kevin:
| believe that | have uncovered another glant discrepancy: | asked John Laros to

verify what kind of data he has besen sending to you from PVO; hle reply was that
it was Indeed 1960.0 equinox BUT that It was sun-time converted. This means
that the classical aberration has been applied and that you cannot do it again.
Upon further questioning, he sald that he belleved that he used 10 correct this OUT
in the old days before sending us PVO data that was thus 1960 eqx but Emrth time.

Incredulous of what?

TLC

*x TOTAL PAGE.B2 xx
R=95% 301 286 9240 07-06-92 11:11AM P0O02 #33




JuL 89 's2 8:17 NASA/GSFC 3801-2869240 PAGE . B2

fax to
Dr. Kevin Hurley, UCB
fax # 610-843-8302

Kevin:

| have rerun all | can think of, double-checking every portion of each formula against
the ‘rigoroue formulae' In the Astronomical Almanac for 1992, comparing with my
2000-equinox conversion and, of course, looking for any mieprinte or typos, ae well.
So far this has been 'to no avall,’ with no etror or problem turning up.

| did discover, however, that your test-case of from day 0.923 of 1050 with RA =
320.83029 and dec = -4.,001389, going to day 1.6 of 2000, got me RA = 321.48275
(ve your reported 321.48202, an error of 0.6 eecond of arc) and dec = -3.7848 (ve.
your reported -3.78668, a much bigger error of 3.6 arc eeconds). | noticed that this
is like the discrepancias In our 1991 May 3 comparisons: l.e.. a larger error In the
declination, of several seconds of arc, but an almost negligible one In the RA.

Thus, | wonder, Is your test case an example of eome approximation: are both these
cases representing only one and the same problem, namely, In your area? No offense.

For now, perhaps this problem can be temporarily avoilded, so as to get the May 3

result to adequate accuracy In press, out of our way. Let me know what your opinions
are both on the timeliness of solving this and on your suspicions about its source.

TL

% TOTAL PAGE.B2 *xx
R=95% 301 286 9240 07-09-92 06:24AM P002 #06



JuL 9 *92 15:53 NASA/GSFC 30@1-2869240a PAGE . A2

fax to
Dr. Kevin Hurley, UCB
fax # 510-643-8302

Kevin:
I have sent you 2 other faxes In the last two days regarding the May event analysis.

The additional Info here is that | reanalyzed the time history fit (keeping In mind that
GRO-BATSE Is crude, with its bins phased such that, e.g., the data for 0.0 secs means
that Intensity is for 0 to 64 millleeconds, centered at +32-ms, etc, etc) and got the
same answer with much more cerlainty, namely, a 0.06-second slip, not your 0.80,

as | recall. | am sending this since | couldn't reach you on the phone. Wil oall Fri.

TLC

¥k TOTAL PAGE.Q@2 *x
R=95% 301 286 9240 07-09-92 02:00PM PO02 #10



From khurley@space6.ssl.berkeley.edu Thu Sep 17 16:50:00 1992
Date: Thu, 17 Sep 92 15:44:12

From: khurley@space6.ssl.berkeley.edu

Content-Length: 694

VOILA! You were right about May 3, 1991. I finally modified my program so
that BATSE time intervals are adjusted to the exact Ulysses time resolution.
The result is a lag of 0.979 seconds, instead of the previous value that I
gave you. I have a FAX from you that says your slip is 0.96 seconds, so the
systematics are reduced to 20 milliseconds or so now. The question is, have
you run your new cross—correlation program for this event, and if so, what
does it give? My program uses the Ulysses 8 millisecond vernier to home in
on the best correlation; but I find that in this particular case, it doesn’t
matter whether I use it or not. The value of 0.979 is found in both cases.

Kevin



From khurley@space6.ssl.berkeley.edu Sat Jul 4 09:57:56 1992
Date: Sat, 4 Jul 92 08:52:28

From: khurley@space6.ssl.berkeley.edu

Content-Length: 766

Tom,

I took a look at the May 3 problem here. First, I found that our 1950.0
coordinates are in pretty good agreement. With my 5 point interpolation, I
got 116.9858, 22.7835, and 455136780 km. You had:

116.9858 22.7834 455136714

The difference must be in our precession routines. Mine is not a rigorous
one — it’s only good for two epochs which are not widely separated, and for
positions which are not too close to the celestial poles. If you don’t find
any error in your precession program, I will proceed to code the rigorously
correct routine and implement it. That will probably fix the problem.

As far as the time history delta-T’s go, I am faxing you a copy of the
Ulysses/BATSE time histories.

I'11 be back in the lab on Thursday.

Kevin



-

09-22-1992 13:55 301 286 9240 NASA GSFC,/BLDG 2 2ND FLOOR P.@2

fax to -
Dr. Kevin Hurley, UCB
fax # ©510-643-8302

Kevin:

VOILA YOURSELF (WAATEVER TEAT MRANS) [|!

I DON'T XNOW FRENCE, BUT I ASSUNE IT MEANE AOMETRING LIKE 'EOT DAMN. '
FURTHEEBRNORE, TEIS IS, A8 BRWNY HILL WOULD BAY, T*T FOR TAT, SEERING THAT
IT REPLIES TO YOUR 'VOILA' TIMING MESSAGE WITE A MIRROR-IMAGE MRSBAGE:

YOU ARE RIGHT; TEE 1991 MAY 3 RELATIVE T-ZERO SLIP IS 0.989 sS=COmDS WNO?
1.053 AS I EAD SATID FROM NY VARNIER PITTING ROUTINE - AND FOR THE REASON
TEAT I HAD SUSPECTED - A 64-MILLIBECOND LABERLLING BAROR IN THE BIMNING,
DUE TO THE PFIRST NATRIX ELEMIENT RAVING TO BR A 1, NOT A O, OF COURSE !I1!]

THE PROGRAM RESULT, TRANSFERRED DIRECTLY FROM THNE OUTPUT, IS AS FOLLOWS:

To fit 64-ms-reconfigured Ulysses data on 64, 16, 4, and l-sec. verniers:
4 rate valug fittings = 1.216 1.200 1.300 1,200 seconds,

4 rate difng fittings = 1.216 1.200 1.200 1.197 seconds,

Thus., sinde QRO data start  -2.0480 sad, xelative to GRO T-saxa. and
ainge the Ulvases data atart _ -1.8398 8. rel, to tha Ulvases Z-EAKQ:
GRO naads An added T-fiduaial, (or Ulysses would, if it‘s negetive)

of the followiang (in the samne ordering of 4 rates, and 4 rate-difnos):
1.008 0.992 0.992 0.992 , 1.o008 0.992 0.992 2.909 pssgonda.

Amasing! Of ocourse, wvhat isn’'t Quantified hers, yet, is the error or
believability width. Based on this result alone, I would say that 4-ms
to 8-ms seems reasonadbls. Based on your totally iandependent result of
0.979, I suppose that it would have to be 10-ms or more. At any rate,
it's less than 64-ms Dby one whale Of a lot. I now have considerable
confidence in the whole thing. I think we should congratulate ourselves.

TLC

R=97% 301 286 9240 09-22-92 11:02AM P002 #16



10-01-1992 ©09:31 301 286 9240 NASA GSFCsBLDG 2 2ND FLOOR P.@2

-

fax to
Dr. Kevin Hurley, UCB
fax # G510-843-8302

KEVIN:

Enclosed ls a summary of my data flle (listing all relevant cholces and values)
for the 81 May 8 event. Note that ueing 11.6-mliliseconds or so as the maximum
time-history fitting error gives 4 ceconds of arc annulus-radius-deltawldth,

wheroas the pseudoworry about the earth ve sun time gives 64 seconds of arc.

TLC

R=97%
301 286 9240 10-01-92 06:40AM PO0OO02 #20



10-01-1992 09:32 301 286 8240 NASA GSFC/BLDG 2 2ND FLOOR P.O3

{lyssea. loput:
The trig or tlmo Ils taken to be at the oenter of the 236th rate (or at 235.5 rate):
1 bin (1/128)sec7.8128-meeo wide, so the To ls 1.830844 sec Into the data,
le., T-zero le 235.8 bine of 1/128-¢ downetream, or 1.839844 s later.
Tho +/- half-bin-width unoertainty gives a 4-ms error for this bit rate.

The trager time; 24143572 eeconde. (NOTE THE CORRECTION FROM EARLIER INFOQ)
KH says this ie the rawest of all possible Ulysees ephemeris, epoch-1950 NOT-2000:
(Project office says 1-sigma in range Is & km, 1-sigma in RA and dec are at most 6500 nanoradiane.)
Input ephemeris: trigger date: 81 05 03 - trigger hour: 06,71

date hrs AA(d) Dac(d)  Range E/SC(lam)  S/SC/E(d)

91 06 02 24.00 116.8077 22.8011 454180120.0000 19.37071

91 06 03 03.00 118.9371 22.7932 454697120.0000 19.36353

91 06 03 06.00 116.0766 22,7863 455033856.0000 18.33633

01 06 03 00.00 117.0169 22.7776 4b66470562.0000 19.31911

91 056 03 12.00 117.0663 22.7698 455907328.0000 19.301856

91 06 03 15.00 117.0048 22.7617 4656343808.0000 19.28460
From which we interpolate for 6.7066 hrs
RAc116.0868, dec=22.7834 (eqx 'G60), dlet=45E6136.714 kkms1510.172 It-sec.,

which transiates to 117,700 and 22.88566 (eqx 2000)

(whereas Kovln usad RA=117.730, decu 22 667 (2000-8qx)
Compton- GHQEAI&EJMH
QRO ephemeris for 26456.2 secs: -2267.0 5706.6 2991.0 (( 00.0 44.0 = GRO source))
From whioh we conolude
GRO: RA = 111.58, deo = 26.98 (2000. eqx), and distance = 0.023 It-me
And: eubfract 2.042 esc from the GHO trigger time, suppllad, ae the oneet of the data.

YHUS XY-Z2010 = zﬁm&m__n.m C umtm
Lomptel source ﬂold RA = 87.11, dec = 30.23 (9_ how many donron?)

Comptel source field nesds yet to be combined, for the limite of the annular segment.

ey Y Y T Y I P R R X Y T Y LT L X N T R A Y N R Y For e oy e e Y Y Y Y L T L)

With Ulyeses fixed at 24143.572 and GRO at 25462.662+0.069, and aseuming
a oonfidenoe of 11.6-me overall (max) error in the time hietory comparison,
(based on an 8-me time comparison width and an 8-ms esyetematios, thrown in)
and assuming Ulysees Is sarth (not sun) clock (glving a 143-ms downlink),

Annulus_center HA=117.7313. te0=23.6849, ring theta=30.3402, deltaw0.001 deg.

If, out of ouriosity, Ulyesess data are assumed In Sun time, ring theta=30.3608,
whlch is a 0.011 deg = 004 aro-mlnuto shift, with all other valuu the same.

Kovln- A quutlon. le this ala of ono-aro-mlnuto ehift oorrect? l seom to remember
thet, In the old days, a elook oorrection for each spacecraft wae found to be equivalent
to a (eimpler) aberration scorrection (based on the angle between the Earth's motion
and the coureo direction). BUT that oonoctlon hever urmor than 1/3 arc minute ¥?

‘"R=97%
301 286 9240 10-01-92 06:40AM P003 #20



30 JUNI ’92 14:54 MPE-GARCHING/MCHN B@83-3299,/3554 P.171

TO: KEVIN HURLEY, SPACE SCIENCES LABORATORY, U OF CALIFORNIA,
BERKELEY, PAX 001-510-643 76 29

. FROM:MICHAEL SOMMER MAX=-PLANCK~INSTITUT FUER EXTRATERRESTRISCHE PHYSIK
FAX W.GERMANY 89 - 32 99 35 69
June 30, 1992
Dear Kevin,
Some remarks on various subjects:

1. The ROSAT TOO for GRBS20501 has a number CAl41865P to refer to.
I talked to Trimper and told him that you don't mind if Jochen Greiner
ie working on the data while observing the rights of the groups involved.
Greiner may not start doing so before July 27 when he is back from
vacation.

2. Concerning GRB910503 Comptel data.
I spoke to Louen Kuiper from lLeiden, he is the one who calculated
one, two and three sigma Comptel error boxes applying a likelyhood method.
His best position is 1=172.6 degr., b=5.2 degr.
The 3 sigma error contour seemed to have about 3 degrees in
diameter.
I suggested to put Kuiper on our positional paper with his most
recent calculation, but the Comptel team does not want to have one
individual team member on such a paper only the whole team.
We were advised to use the published value (171.8,6.4) in the AA letter.

Using then final CGRO offset of 2.042 sec, I calculated
T(BATSE)-T(Ulysses)= 1309.9 sec time of arrival difference for GRB910503.

with respect to Michels suggestions about publishing ROSAT
results in a seperate paper, I think the burst data are really getting old
and the positional paper on that burst is getting meager.

As a result ,

I suggest to publish the three bursts in May 1992 ( and maybe all others
with three satellites) as soon as possible and as accurate as possible.
This gives astronomers something to chew on. It makes more sense than

to publish just the one burst with a long error box.

Best wishee Michael
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TO: KEVIN HURLEY, SPACE SCIENCES LRABORATORY, U OF CALIPORNIA,
BERKELEY, FAX 001-~415-643 76 29 (001-510)

FROM:MICHAEL SOMMER MAX-PLANCK-INSTITUT FUER EXTRATERRESTRISCHE PHYSIK
FAX W.GERMANY 89 =- 32 99 35 69

l. Timing of GRB910503
Assuming that Ulysses SCET, and GRO absolute times are without

errors, I made a correlation of our data with ERATSE data
and EGRET A-Dome data. The arrival times difference of
the burst signals at ULS and GRO is 1312 +- 0.5 sec.

& HUS

g /BATSE_GRB 910503 : E II]-IUS/EGRET ADOME GRB 910503
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+1312 sec delay time +1312 sec delay time

2. A Poster with the Title:
Search for Gamma Ray Burst Sources by Coordinated

Observations from ULYSSES, GRO and PVO

M. Sommer and K. Hurley
has been accepted for the ISY Symposion in Munich late March.

I plan to show the triangulation method and some selected
events.

If you have material from your recent poster, I would be happy to
adopt it.

3. Thank you very much for taking care of our instrument during
Jupiter fly-by. The data I have seen seen look very good.

Did you intend to select a comparison time of 2 seconds
( E036 = 1) for the TCR data?

Regarde Michael
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Circular No. 5369

Central Bureau for Astronomical Telegrams
INTERNATIONAL ASTRONOMICAL UNION

Postal Address: Central Bureau for Astronomical Telegrams
Smithsonian Astrophysical Observatory, Cambridge, MA 02138, U.S.A.

Telephone 817-496-7244/7440/7444 (for emergency use only)
TWX 710-320-6842 ASTROGRAM CA EASYLINK 62794508
MARSDEN or GREENOCFA.BITNET MARSDEN or GREENQCFAPS2 SPAN

EF PEGASI

P. Schmeer, Bischmisheim, Germany, reports that this apparent dwarf
nova has undergone a rare outburst. Available visual magnitude estimates:
Oct. 14.913 UT, [13.0 (Schmeer); 15.779, 10.9 (Schmeer); 15.853, 10.7 (G.
Poyner, Birmingham, England).

v-RAY BURSTS

V. Schonfelder, Max-Planck-Institut fur Extraterrestriche Physik
(MPE), Garching, communicates on behalf of the COMPTEL collaboration
(located at MPE; University of New Hampshire, Durham; Leiden Observa-
tory; and Space Science Department, European Space Agency, Noordwijk):
“The imaging Compton telescope COMPTEL onboard the Gamma-Ray
Observatory has imaged cosmic 9-ray bursts on Apr. 25, May 3, June 1,
and Aug. 14 in its 1-sr field-of-view over the energy range 1-30 MeV. Using
Maximum Entropy imaging techniques, direct mapping of these events re-
sults in the following positions accurate to 1° (listed as 4-ray burst source
indicating the date; UT; and galactic coordinates, ! and b): GRB 910425,
0%37™48°, 229°, —20°; GRB 910503, 7°04™15°, 171°, 7°; GRB 910601,
19222™16*, 7295, —5°; GRB 910814, 19°14™35°, 95°, —28°."

COMET McNAUGHT-RUSSELL (1991v)
Orbital elements from MPC 18994:
Epoch = 1992 May 18.0 ET

T = 1992 May 3.2890 ET w = 2571508
e = 0.994524 0 = 119.7742 }1950.0
9 = 3.196705 AU i = 90.5341
1991ET 1950 61950 a r m,
Oct. 11 19706771  -55736'6 3.685 3.740 16.6

21 19 07.07 —55 66.3
31 19 10.44 -56 15.2 3.875 3.648 16.6
Nov. 10 19 16.60 ~56 35.1
20 19 25.34 ~56 §7.0 4.017 3.562 16.5
30 19 36.45 ~5721.7
Dec. 10 19 49.83 -57 49.2 4.094 3.483 16.5
20 20 05.39 -58 19.7
30 20 23.08 —58 52.9 4.097 3.413 16.4

1991 October 16 Daniel W. E. Green



From @STAR.STANFORD.EDU:068486QESSDP2.SPAN Fri Sep 27 14:20:24 1991
Received: from STAR.STANFORD.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA08894; Fri, 27 Sep 91 14:20:20 PDT

Message—-Id: <9109272120.AA08894@sunspot.ssl.berkeley.edu>

Received: from ESSDP2 by STAR.STANFORD.EDU via MAIL-11 with DECnet;
Fri, 27 Sep 91 14:21:35-PST

Date: Fri 27 Sep 91 14:21:35-PST

From: 068486%ESSDP2.SPANQRSTAR.STANFORD.EDU

Subject: 1991 MAY 3

To: KHURLEY@sunspot.ssl.berkeley.edu

Status: R

KEVIN,
PVO WAS TURNED OFF EARLY MAY SECOND, TURNED BACK ON LATE MAY THIRD. NO DATA AT THE TIME OF

RAY



From @spaceb6.ssl.berkeley.edu,@star.stanford.edu:CLINERLHEAVX.SPAN Wed Jan 22 13:15:21 1992
Received: from space6.ssl.berkeley.edu by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA11852; Wed, 22 Jan 92 13:15:20 PST
Received: by space6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA01587; Wed, 22 Jan 92 13:13:54
Received: from STAR.STANFORD.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA11849; Wed, 22 Jan 92 13:15:10 PST
Message—-Id: <9201222115.AA11849@sunspot.ssl.berkeley.edu>
Received: from LHEAVX by STAR.STANFORD.EDU via MAIL-11 with DECnet;
Wed, 22 Jan 92 13:17:10-PST
Date: Wed 22 Jan 92 13:17:09-PST
From: CLINE%LHEAVX.SPAN@star.stanford.edu
Subject: May Third
To: khurley@space6.ssl.berkeley.edu
Status: R

KEVIN,
OK, but what is the big deal about the May third event, anyway? Chryssa’s
list of the most intense BATSE events does not include it, per se. That list, by the way, ma
includes 17 events with 8 in November and early December. Their time of
occurrence pattern is as screwy as their v/vmax. If you don’t have it, they are
April 21, June 27, 29, July 3, 17, 18, August 2, 14, October 24, November 4, 9,
18, 19, 26, 27, December 2 and 9. The May 3rd event strategy, of course, is
acceptable - I didn’t intend to give you a bad time, of course.

If I am to do it in a truly independent manner, however, I need everything.

I. Ulysses data. II. Ulysses T-zero marked as such in the data. III. Spacecraft
RA and dec with real/1950 distinction, as well as Earth/sun—-time distinction.
IV. Opportunity to rederive Ulysses fiducial, relative to Ulysses T-zero, as
determined by my independent derivation of GRO BATSE fiducial, and, of course,

V. GRO BATSE T-zero as marked in their data, with their opinion as to clock
problems, if any, in the Compton Observatory - all of part V from Huntsville.

VI. Discussion of error components, consisting of Ulysses—-T-fid/Compton-T-fid
comparisons, Ulysses timing, Compton timing, Ulysses spatial errors, if sig-
nificant. This will be a good exercise to begin doing these events for real.
I appreciate it.

By the way, Jake Trombka tells me that Mars Observer is looking very good.
Mazets has E-mailed me the news that they’re broke

; if we want the Wind Konus

detector, we’ll have to come and get it, put it thru T and E and so on. And

we shouldn’t expect the Russians to put us up in any decent hotels, anymore.
Not surprising. He said that the cost of their coming to visit the USA is more
than the combined annual salaries of all 24 guys in his Division. Actual quote.

Let me know if you can send all these items. I think that I have only the six
initial Ulysses raw data time histories you sent before, with no indications of
T-fiducials or T-zeroes. This message is a test. If you don’t get it, I’1l1l fax.
TLC.



From @space6.ssl.berkeley.edu,@star.stanford.edu:CLINECGLHEAVX.SPAN Wed Jan 22 13:23:58 1992
Received: from space6.ssl.berkeley.edu by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA11973; Wed, 22 Jan 92 13:23:57 PST
Received: by spaceb6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA01594; Wed, 22 Jan 92 13:22:31
Received: from STAR.STANFORD.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA11970; Wed, 22 Jan 92 13:23:48 PST
Message-Id: <9201222123.AA11970@sunspot.ssl.berkeley.edu>
Received: from LHEAVX by STAR.STANFORD.EDU via MAIL-11 with DECnet;
Wed, 22 Jan 92 13:25:49-PST
Date: Wed 22 Jan 92 13:25:48-PST
From: CLINE$LHEAVX.SPAN@star.stanford.edu
Subject: More
To: khurley@space6.ssl.berkeley.edu
Status: R

Kevin,

What I forgot to say explicitly, although implied, was that my entries of
24142.644 and 25454.694 as the U and C T-fiducials, resp., are to be ignored
and rederived from scratch, hopefully. I do have 116.9859 and 22.7834 as U
RA and dec, with 1518.172 lt-sec, or 455136.58 kkm distance, as well as
247.907 and 26.086 as C RA and dec, 23 lt-msec out. But I’'d like to recheck.
TLC
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HUS MODES EDR day 123, year 1991 to day 123, year 1991
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From QRUCBSP.SSL.BERKELEY.EDU:FINGER@BATSE.SPAN Thu May 9 15:01:24 1991

Received: from UCBSP.SSL.BERKELEY.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id An09156; Thu, 9 May 91 15:01:18 PDT

Message-Id: <9105092201.AA09156@sunspot.ssl.berkeley.edu>

Date: Thu 9 May 91 15:01:41-PST

From: $C <FINGER@BATSE.SPAN>

To: ANDERSON@sunspot.ssl.berkeley.edu

Subject: [Resent-MM Mail] [Resent-MM Mail) BATSE Solar Flare Data

Status: RO

Date: Thu 9 May 91 15:01:10-PST

From: $C <FINGER@BATSE.SPAN>

To: MARSHAQRUCBSP.SSL.BERKELEY.EDU

Subject: [Resent-MM Mail] BATSE Solar Flare Data

Received: from BATSE by UCBSP.SSL.BERKELEY.EDU via MAIL-11 with DECnet:;
Thu, 9 May 91 15:00:40-PST

Date: Thu 9 May 91 15:00:39-PST

From: FINGER@BATSE.SPAN

Subject: BATSE Solar Flare Data

To: "@BATSE_SOLAR_GIS"@BATSE.SPAN

Since its burst trigger was enabled on April 21st, BATSE has triggered on
10 solar flares. The trigger times of these flares and their GOES class are
tabulated below:

BATSE trigger time (UTC) GOES Class

1991 May 4 18:14:02.09 C

1991 May 6 16:11:32.81 C

1991 May 6 23:22:25.77 C

1991 May 7 2:53:29.57 no GOES event
1991 May 7 7:15:14.36 no GOES event
1991 May 7 7:40:36.84 c

1991 May 7 10:35:37.45 M

1991 May 7 19:41:08.20 &

1991 May 7 22:37:42.87 c

BATSE Guest investigators interested in analysing the high time resolution LAD
and SPEC detector data acquired during these events should contact:

Mark H. Finger
BATSE: :FINGER
(205) 544-6256



Watts m?

1070

108

1077

1078

107

L oE ¥ BRED

!

| S | IIIIIII

l!lil

T Illllll

l |

| | L R O 1

| IIIIIIII

| I]III[I

1 1 | | l L L L L 1 1 1 1 1 1
04:00:00 08:00:00 12:00:00 16:00:00 20:00:00

Data Start: 91/05/04, 0000:00 Plot created: 96/11/27, 0240

Channel 1 (1.0 - 8.0 Angstroms) Background not subtracted

2 (0.5 - 4.0 Angstroms) Background not subtracted
ample average = 10



S aled Raw Counts s

1
| 1 1 | I | il

. I
|
|
|

BATSE Quick- Look DISCLA Rates (4. 096 S average) for 91/05/04

I
I
|
|

.
L A L 11 L 1 =0

™

01:00 02:00

05:00 06

:00

:00

102

12:00
10°

104

10°
1021

:00

1 I 11 i - | i

18:00

19:00 20:00

Current Tme 96/11/27, 0241 EDT

S

annel 0 Most Sunward LAD
m Channel 0 Anti-Sunward LADs X .05

21:00 22:00

Dotted line: Day entry
Dashed line: Night entry

23:00 00:00

* Solar Burst Trigger
+ Solar Flare



11/23/96

HUS MODES EDR day 124, year 1991 to day 124, year 1991
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HUS 2A TRIGGERED DATA  EDR  day 124, year 1991 12/19/96

Burst Counter 7 at UT=15.713793796963 h=56569.658 s 15:42:49.658
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HUS 2A TRIGGERED DATA EDR day 124, year 1991 12/19/96

Burst Counter 8 at UT=16.419367315504 h=59109.722 s 16:25:09.722
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HUS 2A TRIGGERED DATA  EDR  day 124, year 1991 12/19/96

Burst Counter 9 at UT=17.119663658142 h=61630.789 s 17:07:10.789
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HUS 2A TRIGGERED DATA  EDR  day 124, year 1991

Burst Counter 10 at UT=17.819675712585 h=64150.833 s 17:49:10.833
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HUS 2A TRIGGERED DATA EDR day 124, year 1991

Burst Counter 11 at UT=18.684133114285 h=67262.879 s 18:41:02.879
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HUS 2A TRIGGERED DATA  EDR  day 124, year 1991

Burst Counter 12 at UT=19.946654807197 h=71807.957 s 19:56:47.957

12/19/96

IlllllllIIIIIIIII IIIIIIlII‘IIIII]III|IIlIIIIII|IiIIIIIII|IIIIII]IIIIII[I]]II|-

.........

= |l

6

[T TCTTTITIO

TIM®E, SECS

10

12



COUNTS / 64 MS

COUNTS /8 MS

HUS 2A TRIGGERED DATA  EDR  day 124, year 1991 12/19/96

Burst Counter 13 at UT=21.206945601569 h=76345.004 s 21:12:25.004
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HUS 2A TRIGGERED DATA EDR day 124, year 1991 12/19/96

Burst Counter 15 at UT=23.730873540243 h=85431.145 s 23:43:51.145
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*CATSEARCH PROGRAM*
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BATSE BURST # 148
EVENT OF 1991 MAY 5 DAY OF YEAR=125

EVENT CROSSING TIME AT BATSE t 72916. S. OR 20:15:16.0
COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)
BURST ARRIVAL DIRECTION: 178.600 33.200

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 5/ 5/ 91 1IS:

RA= 117.529 DEC= 22.674 DIST= 3.083 AU

BATSE-ULYSSES DISTANCE = 461146488. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION=125.77 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= -899.18 SECS.
CROSSING TIME AT ULYSSES IS 72017. S. OR 20:00:16 +/— 253.02 SECONDS



From @space6.ssl.berkeley.edu,@cmsa.berkeley.edu:ASTMPHRGCSEARN.BITNET Sun Aug 30 15:12:21 199:
Date: Mon, 31 Aug 92 00:12:33 MDT

From: Petr Pravec <ASTMPH%CSEARN.BITNET@cmsa.berkeley.edu>

Subject: msg from Rene Hudec

To: khurley@space6.ssl.berkeley.edu

content-Length: 1712

to: Kevin Hurley < khurley@speceb.ssl.berkeley.edu>
Dear Kevin:

we have found the following positional coincidences between BATSE =«
GRB and OT records:

GRB 920224 OT 910407 !kzew%éw Cout rakes yit Ho bed . Gef BATSE duth+ elbock

GRB 911228 OT 910719 &t BATSE duk

GRB 920505 OT 910811 S

GRB 920121 OT 910917

i.e. these GRB and OT coincides positionally within the given

optical and gamma ray error boxes. However, the error boxes we

have for these GRB are large and so the coincidences may be

accidental only. Please let me know whether or not are the

positions of these GRBS known more accurately by triangulation

method. I have already asked Chryssa but she recommended to ask

you directly as owner of this information.

The same information would be also important for those GRBS we |
have simultaneous plates : |
911025, 911827, 911127, 911202, 913209, 912210, 920310, 916511, 910809 ]
9;05ﬂ5,9;9829,3;0902,91l&29,31}228,926171,9;9209,929225,929227,220305

and 920505 Sowne ¢, abase

For these GRB, we have between 1 and 9 Plates taken simultaneously
and covering the position. However, the BATSE errors are large (
14 deg dia) and hence the search for optical counterparts is very
laborious and difficult. If you would have a more precise position
determined by triangulation, then we could investigate this box
more carefully.

Naturally, I guarantee you that this information willnot be given
to any other person and will be used for the proposed search only.
In the case of any discovery , publication etc. you will be
considered as co—author and asked for permission prior release.
Regarding the release of HCO plates, I have send an email message
to Martha Hazen . She will contact you when necessary . Thank you.

Kind regards Rene Hudec
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ULYSSES ORBIT - ECLIPTIC PLANE PROJECTION
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From @UCBSP.SSL.BERKELEY.EDU:KOUVELIOTOU@BATSE.SPAN Thu May 9 08:18:11 1991

Received: from UCBSP.SSL.BERKELEY.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA06553; Thu, 9 May 91 08:18:08 PDT

Message-Id: <9105091518.AA06553@sunspot.ssl.berkeley.edu>

Date: Thu 9 May 91 07:16:21-PST

From: $C <KOUVELIOTOURBATSE.SPAN>

To: ANDERSON@sunspot.ssl.berkeley.edu

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

Sitatusy R .

Date: Thu 9 May 91 07:15:55-PST

From: $C <KOUVELIOTOU@BATSE.SPAN>

To: MARSHAQUCBSP.SSL.BERKELEY.EDU
Subject: [Resent-MM Mail] batse bursts

Received: from BATSE by UCBSP.SSL.BERKELEY.EDU via MAIL-11 with DECnet;
Thu, 9 May 91 07:15:27-PST

Date: Thu 9 May 91 07:15:26-PST

From: KOUVELIOTOURBATSE.SPAN

Subject: batse bursts

To: "UCBSP: :KHURLEY"@BATSE.SPAN

Hi there Kevin,
here is the beef!

BATSE burst # Burst name sec of day UT
105 GRB910421 33245

106 GRB910422 2533

107 GRB910423 71686

108 GRB910424 71008

109 GRB910425 2267

110 GRB910425 20255

111 GRB910426 80048

114 GRB910427 32722

1724, GRB910429 11511

130 GRB910430 61721

133 GRB910501 30016

138 GRB910502 40669

142 GRB910502 81445

143 GRB910503 25454 A BOOMER ! 3x10-5

148 GRB910505 72918 «
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HUS MODES EDR day 125, year 1991 to day 125, year 1991
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COUNTS / 64 MS

COUNTS /8 MS

HUS 2A TRIGGERED DATA  EDR  day 125, year 1991

Burst Counter 0 at UT=0.993387883504 h= 3576.196 s 00:59:36.196
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HUS 2A TRIGGERED DATA  EDR  day 125, year 1991

Burst Counter 2 at UT=3.517589263916 h=12663.321 s 03:31:03.321
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COUNTS / 64 MS

COUNTS /8 MS

HUS 2A TRIGGERED DATA EDR day 125, year 1991 12/19/96

Burst Counter 5 at UT= 7.304338378906 h=26295.618 s 07:18:15.618
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From QUCBSP.SSL.BERKELEY.EDU:FINGER@BATSE.SPAN Thu May 9 15:01:24 1991

Received: from UCBSP.SSL.BERKELEY.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA09156; Thu, 9 May 91 15:01:18 PDT

Message-Id: <9105092201.AA09156@sunspot.ssl.berkeley.edu>

Date: Thu 9 May 91 15:01:41-PST

From: $C <FINGERQ@BATSE.SPAN>

To: ANDERSON@sunspot.ssl.berkeley.edu

Subject: [Resent-MM Mail] [Resent-MM Mail] BATSE Solar Flare Data

Status: RO

Date: Thu 9 May 91 15:01:10-PST

From: $C <FINGERQRBATSE.SPAN>

To: MARSHAQRUCBSP.SSL.BERKELEY.EDU

Subject: [Resent-MM Mail)] BATSE Solar Flare Data

Received: from BATSE by UCBSP.SSL.BERKELEY.EDU via MAIL-11 with DECnet;
Thu, 9 May 91 15:00:40-PST

Date: Thu 9 May 91 15:00:39-PST

From: FINGER@BATSE.SPAN

Subject: BATSE Solar Flare Data

To: "@BATSE SOLAR_GIS"@BATSE.SPAN

Since its burst trigger was enabled on April 21st, BATSE has triggered on
10 solar flares. The trigger times of these flares and their GOES class are
tabulated below:

BATSE trigger time (UTC) GOES Class

1991 May 4 18:14:02.09 C

1991 May 6 16:11:32.81 C

1991 May 6 23:22:25.71 C

1991 May 7 2:53:29.57 no GOES event
1991 May 7 7:15:14.36 no GOES event
1991 May 7 7:40:36.84 C

1991 May 7 10:35:37.45 M

1991 May 7 19:41:08.20 G

1991 May 7 22:37:42.87 C

BATSE Guest investigators interested in analysing the high time resolution LAD
and SPEC detector data acquired during these events should contact:

Mark H. Finger
BATSE: : FINGER
(205) 544-6256
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From springer@pop.jpl.nasa.gov Mon Dec 9 06:37 PST 1996
From: Joe Springer <springer@pop.jpl.nasa.govs>
To: "’'Kevin Hurley'’" <khurley@sunspot.ssl.berkeley.edus>
Snbject: RE: More times to check

2: Mon, 9 Dec 1996 06:37:26 -0800
1._.4E-Version: 1.0
Content -Transfer-Encoding: 7bit

Kevin,

I checked a range ten minutes before to ten minutes after each of
these points and found no timing errors.

How big is the ‘big list’? You have previously provided one with 575
events. I shudder.

Joe

From: Kevin Hurley

Sent : Friday, December 06, 1996 5:53 PM

To: Joe.B.Springer@jpl.nasa.gov; khurley@sunspot.ssl.berkeley.edu
CGe khurley@sunspot .ssl.berkeley.edu

Subject: More times to check

Dear Joe,

Before I hit you with the big list of events to check, I wanted to

ask if you could check the following times. We are again writing
aper on these, and need to get this straightened out quickly (i.e.
‘hin a couple of weeks).

Thanks
Kevin
Date UT (secs)

January 22 1991 55142
February 19 1991 42204
April 21 1991 34040
April 30 1991 60428
May 07 1991 53768
May 11 1991 08090
May 22 1991 43556
June 19 1991 55254
June 27 1991 15335
July 17 1991 17265
July 18 1991 09076
August 14 1991 70996
October 05 1991 26852
October 16 1991 41542
October 31 1991 35550
November 04 1991 52695
Nnvember 09 1991 11321
ember 18 1991 66112
sember 26 1991 43717
December 02 1991 71640
February 18 1992 68388
February 20 1992 49020



February 26 1992 30348
March 08 1992 17470
March 11 1992 07038
March 20 1992 45256
March 25 1992 64261
March 31 1992 66408
April 04 1992 49443
April 06 1992 11150
April 14 1992 84300
May 01 1992 75040
May 17 1992 10549
May 17 1992 50706
May 19 1991 60996
May 25 1992 14411
July 11 1992 58470
July 14 1992 46275
July 20 1992 09807
July 20 1992 18344
July 23 1992 73955
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*CATSEARCH PROGRAM*
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BATSE BURST # 160

EVENT OF 1991 MAY 7 DAY OF YEAR=127

EVENT CROSSING TIME AT BATSE : 52276. S. OR 14:31:15.8

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 299.500 -44.200

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 7/ 5/ 91 IS:

RA= 118.160 DEC= 22.545 DIST= 3.129 AU

BATSE-ULYSSES DISTANCE = 468104384. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 21.68 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 1450.95 SECS.

CROSSING TIME AT ULYSSES IS 53727. S. OR 14:55:26 +/— 172.19 SECONDS
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BURST TRIANGULATION CHECKLIST
1. Ulysses Data |

W fim Schmidling's stat file correction applied?

Bﬁnal ephemeris used?

[]énal, CDROM data used?

Eﬁ’Vere data checked by Joe Springer for 0.5 s errors?

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

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

best time resolution? AQOW(&

2. BATSE Data
[ 2.042 s subtracted for bursts prior to June 25 1992 and DISCSC programs prior to
Version 2.16 (August 28 1992)?
[{Does T in data file agree with T in plot?
[ BATSE ephemeris for T?
[ Error circle position and radius from public catalog used?

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

3. PVO Data

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

[4“Geocentric time used?
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From QRUCBSP.SSL.BERKELEY.EDU:FINGER@BATSE.SPAN Thu May 9 15:01:24 1991

Received: from UCBSP.SSL.BERKELEY.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA09156; Thu, 9 May 91 15:01:18 PDT

Message-Id: <9105092201.AA09156@sunspot.ssl.berkeley.edu>

Date: Thu 9 May 91 15:01:41-PST

From: $C <FINGER@BATSE.SPAN>

To: ANDERSON@sunspot.ssl.berkeley.edu

Subject: [Resent-MM Mail] [Resent-MM Mail] BATSE Solar Flare Data

Status: RO

Date: Thu 9 May 91 15:01:10-PST

From: $C <FINGER@BATSE.SPAN>

To: MARSHARUCBSP.SSL.BERKELEY.EDU

Subject: [Resent-MM Mail] BATSE Solar Flare Data

Received: from BATSE by UCBSP.SSL.BERKELEY.EDU via MAIL-11 with DECnet;
Thu, 9 May 91 15:00:40-PST

Date: Thu 9 May 91 15:00:39-PST

From: FINGERE@BATSE.SPAN

Subject: BATSE Solar Flare Data

To: "@BATSE_SOLAR_GIS“@BATSE.SPAN

Since its burst trigger was enabled on April 21st, BATSE has triggered on
10 solar flares. The trigger times of these flares and their GOES class are
tabulated below:

BATSE trigger time (UTC) GOES Class

1991 May 4 18:14:02.09 C

1991 May 6 16:11:32.81 C

1991 May 6 23:22:25.77 C

1991 May 7 2:53:29.57 no GOES event
1991 May 7 7:15:14.36 no GOES event
1991 May 7 7:40:36.84 Cc

1991 May 7 10:35:37.45 M

1991 May 7 19:41:08.20 C

1991 May 7 22:37:42.87 C

BATSE Guest investigators interested in analysing the high time resolution LAD
and SPEC detector data acquired during these events should contact:

Mark H. Finger
BATSE: :FINGER
(205) 544-6256
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FAX MESSAGE

DATE: May 8, 1991

TO: NIGEL ANGOLD, JPL; COPIES TO M. SOMMER, F. COTIN
FAX #:- 818 3393 4501

FROM:-: Kevin Hurley
Space Sciences Laboratory
University of California
Berkeley, CA 84720
Fax: (415> 643-9173
Phone:- (415> 8439-39220

TOTAL NUMBER OF PAGES: 1

ROUTINE MESSAGE

KINDLY SEND THE FOLLOWING COMMAND TO THE HUS EXPERIMENT AS SOON
AS POSSIBLE:

2018 0014

THE PURPOSE OF THIS COMMAND IS:

1. TO CHANGE TO OPERATION MODE 1
2. TO CHANGE THE BURST SAMPLING TIME TO 1/32 SECOND

VERIFICATION MAY BE FOUND BY:

1. CHECKING EO21; VALUE OF 0 INDICATES OPERATION MODE 1
2. CHECKING EO023; VALUE OF 1 INDICATES 1/32 SECOND SAMPLING TIME
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HUS MODES EDR day 128, year 1991 to day 128, year 1991
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*CATSEARCH PROGRAM*
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BATSE BURST # 1, 74!

EVENT OF 1991 MAY 9 DAY OF YEAR=129

EVENT CROSSING TIME AT BATSE % 11011, S. OR 03:03:30.7

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 340.200 39.600

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 9/ 5/ 91 1IS:

RA= 118.793 DEC= 22.414 DIST= 3.175 AU

BATSE-ULYSSES DISTANCE = 475036848. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 73.07 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 461.43 SECS.

CROSSING TIME AT ULYSSES IS 11472. S. OR 03:11:12 +/- 320.19 SECONDS
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From kouveliotou%$batse.span@Sdsc.Edu Thu Aug 1 07:25:43 1991
Received: from Sdsc.Edu (m5.sdsc.edu) by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA07858; Thu, 1 Aug 91 07:25:41 PDT
Received: from batse.span by Sdsc.Edu with VMSmail ;
Thu, 1 Aug 91 14:26:06 GMT Z\‘;r QC,«QL
(J

Id

Date: Thu, 1 Aug 91 14:26:06 GMT (
From: kouveliotou%batse.span@Sdsc.Edu A
Message—-Id: <910801142606.2040047a@Sdsc.Edu> }A
Subject: batse grb list
To: khurley@sunspot.ssl.berkeley.edu A 50“/
X-St-Vmsmail-To: SDSC::"khurley@sunspot.ssl.berkeley.edu" Zaél .
Status: & ULYSSES ﬂ,”l[r'o: nys o DATA VET
BATSE burst # Burst id UT(s) RA dec
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106 GRB910422 2533 N0 - wod kTes wnedey ,
107 GRB910423 716864—— * /400 N0~ tad ol wnehs
108 GRB910424 71008 a—— ! 140> wo - saad beven ey
109 GRB910425 2267=— ¥ 1600 - MANsE
110 GRB910425 202554— t '4c2 - MO
111 GRB910426 800484— * '‘vv T~ MO
114 GRB910427 32722@4— * '*00 - w0
121 GRB910429 11511e—  * 400 - mAvEe
130 GRB910430 61721¢— 1 145D - N O
133 GRB910501 300164 — 4 145 - MAY3E
138 GRB910502 40669¢— _* 66 - nO _- ., —_—
142 GRB910502 814456— Proable Ttssin pras bl RT =466 mAine
143 GRB910503 25454 Yes 90 g4 TED T hgeen
148 GRB910505 72918 @— 4+ i4%% MAIBE
160 GRB910507 522774— = 'Teo MO
171 GRB910509 11012«— * 'ito WO
179 GRB910511 79094— % 13T ~'O
183 GRB910511 793904— * '6®+ WD
185 GRB910512 54911a— + 42 NO
204 GRB910517 38929« ¢ 143n NDO
206 GRB910517 86137« ¢ 1¢ry  mD
207 GRB910518 12333« ¢ /i WO
211 GRB910518 537274— ! '6it WO
214 GRB910521 18879¢— + 1Fle  wo
218 GRB910521 60618 «— <+ 24 wo
219 GRB910522 43931 Vit
222 GRB910523 68606 «—  * ¥ wcv
223 GRB910523 85131<«— t'*iv PV
226 GRB910525 69989¢— 51 Lond n Rroties FIILY
228 GRB910526 12746 «— 1t %
229 GRB910526 16752 «— g 0
235 GRB910528 77217« 1.y wrv
237 GRB910529 6336246 < L w0
249 GRB910601 69736 €— ik vES
253 GRB910602 384084¢— : s wO
254 GRB910602 435914 1§24 ND
257 GRB910602 85203&— * wré MO
269 GRB910604 756564—  * k2% DY/
289 GRB910607 16263 WDV j Slas purb=y
296 GRB910608 79954 MDY
297 GRB910608 83642 MLY
298 GRB910609 2909 wu/
332 GRB910612 317574 S wrtmeg 21020 ~0
351 GRB910614 6866 t Mo N
373 GRB910616 38367 — t w0 oo
394 GRB910619 51274 & t 190 g
398 GRB910620 20252 « + 0 "
401 GRB910620 66170 & T sy, maas
404 GRB910621 7039 & 3 t oo SRS
408 GRB910621 58606 <« sz0t0



FAX MESSAGE

DATE: May 9, 1991 E;LJ&

TO: NIGEL ANGOLD, JPL; COPIES TO M. S8OMMER, F. COTIN
FAX #:. 818 393 4501

FROM: Kevin Hurley
Space Sciences Laboratory
University of California
Berkeley, CA 94720
Fax: (415> 643-7629
Phone: (415> 643-9173

TOTAL NUMBER OF PAGES: 1

ROUTINE MESSAGE

KINDLY SEND THE FOLLOWING COMMAND TO THE HUS EXPERIMENT AS SOON
AS POSSIBLE:

2019 01A3

THE PURPOSE OF THIS COMMAND IS:

TO SET THE LOWER ENERGY LEVEL DISCRIMINATOR FOR BURST TRIGGERING
TO 19.31 keV

VERIFICATION MAY BE FOUND BY:

EXAMINING EO007; NEW VALUE SHOULD BE 0.362
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Scaled Raw Counts s™

S BATSE Quick-Look DISCLA Rates (4.096 s average) for 91/05/09
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HUS MODES EDR day 129, year 1991 to day 129, year 1991
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HUS 2A, MODE 2, NOT AVERAGED EDR  day 129, year 19

CALIBRATION DATA INCLUDED
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Scaled Raw Counts s™

g BATSE Quick-Look DISCLA Rates (4.096 s average) for 91/05/10
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HUS MODES EDR day 130, year 1991 to day 130, year 1991
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From springer@pop.jpl.nasa.gov Mon Dec 9 06:37 PST 1996
From: Joe Springer <springer@pop.jpl.nasa.govs
To: "'Kevin Hurley’'" <khurley@sunspot.ssl.berkeley.edu>
©-hject: RE: More times to check

>: Mon, 9 Dec 1996 06:37:26 -0800
r..ME-Version: 1.0
Content -Transfer-Encoding: 7bit

Kevin,

I checked a range ten minutes before to ten minutes after each of
these points and found no timing errors.

How big is the ‘big list’? You have previously provided one with 575
events. I shudder.

Joe

From: Kevin Hurley

Sent : Friday, December 06, 1996 5:53 PM

To: Joe.B.Springer@jpl.nasa.gov; khurley@sunspot.ssl.berkeley.edu
Ce: khurley@sunspot.ssl.berkeley.edu

Subject: More times to check

Dear Joe,

Before I hit you with the big list of events to check, I wanted to

ask if you could check the following times. We are again writing
saper on these, and need to get this straightened out quickly (i.e.
-hin a couple of weeks).

Thanks
Kevin
Date UT (secs)

January 22 1991 55142
February 19 1991 42204
April 21 1991 34040
April 30 1991 60428
May 07 1991 53768
May 11 1991 08090
May 22 1991 43556
June 19 1991 55254
June 27 1991 15335
July 17 1991 17265
July 18 1991 09076
August 14 1991 70996
October 05 1991 26852
October 16 1991 41542
October 31 1991 35550
November 04 1991 52695
ovember 09 1991 11321
Qvember 18 1991 66112
vember 26 1991 43717
December 02 1991 71640
February 18 1992 68388
February 20 1992 49020



February 26 1992 30348
March 08 1992 17470
March 11 1992 07038
March 20 1992 45256
March 25 1992 64261
March 31 1992 66408
April 04 1992 49443
April 06 1992 11150
April 14 1992 84300
May 01 1992 75040
May 17 1992 10549
May 17 1992 50706
May 19 1991 60996
May 25 1992 14411
July 11 1992 58470
July 14 1992 46275
July 20 1992 09807
July 20 1992 18344
July 23 1992 73955




From @space6.ssl.berkeley.edu,@cmsa.berkeley.edu:ASTMPHRCSEARN.BITNET Sun Aug 30 15:12:21 199:
Date: Mon, 31 Aug 92 00:12:33 MDT

From: Petr Pravec <ASTMPH%CSEARN.BITNET@cmsa.berkeley.edu>

Subject: msg from Rene Hudec

To: khurley@spaceb6.ssl.berkeley.edu

content-Length: 1712

to: Kevin Hurley < khurley@spece6.ssl.berkeley.edu>

Dear Kevin:

we have found the following positional coincidences between BATSE 2

GRB and OT records: f

GRB 920224 OT 910407 Iuw»«:@,{&; Cot cats it do bed . Gef BATSE Auk+ ehock

GRB 911228  OT 910719 &et BATSE suk

GRB 920505 OT 910811 .

GRB 920121 OT 910917

i.e. these GRB and OT coincides positionally within the given

optical and gamma ray error boxes. However, the error boxes we

have for these GRB are large and so the coincidences may be

accidental only. Please let me know whether or not are the

positions of these GRBS known more accurately by triangulation ‘

method. I have already asked Chryssa but she recommended to ask

you directly as owner of this information. {

The same information would be also important for those GRBS we ]

have simultaneous plates |

911025,9110827,913127,911202, 913209, 911270, 920110, 916511, 910809 1
[

9;9505,9;0829,3;9902,91L&29,21}228,926151,929209,9292?3}9%9227,329305
and 920505 Some ¢, aba,e

For these GRB, we have between 1 and 9 Plates taken simultaneously
and covering the position. However, the BATSE errors are large ( \

14 deg dia) and hence the search for optical counterparts is very \

laborious and difficult. If you would have a more precise position \

determined by triangulation, then we could investigate this box |
more carefully. H
Naturally, I guarantee you that this information willnot be given {
to any other person and will be used for the proposed search only. \
In the case of any discovery , publication etc. you will be

considered as co—author and asked for permission prior release. I
Regarding the release of HCO plates, I have send an email message

to Martha Hazen . She will contact you when necessary . Thank you. |

Kind regards Rene Hudec
9\ \o2¢< No 92 0V 2\ waj’ RBASE zﬁ& + Ll
e 23 Mo 0102 va Mo = w Y wag
9\ w23 Yeg Qe_g

’ 91 0T 4 bt dwnd S———
I 1o Neg”

92 0+ 2% Gt vhee data
9 Y1 09 Yes v~ b “ st & banl

M 2 Vua{y_

03 vy o<

92 oy o \/es‘/
91 0S5 n x),\/

9y oS 05 Yes— o
9 0% 09 Yo i br bttt T
9 0 29 (oot RAte dadat Lol
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*CATSEARCH PROGRAM*

dok ok ok ok ok ok ok ok ok ok okokokokk ok ok ok

BATSE BURST # 179

EVENT OF 1991 MAY 11 DAY OF YEAR=131l

EVENT CROSSING TIME AT BATSE : 7908. S. OR 02:11:47.7

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 266.500 57.200

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 11/ 5/ 91 1IS:

RA= 119.425 DEC= 22.281 DIST= 32222 AU

BATSE-ULYSSES DISTANCE = 481939392. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 84.14 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 164.06 SECS.

CROSSING TIME AT ULYSSES IS 8072. S. OR 02:14:31 +/- 330.13 SECONDS



Datc: Hmbl 19%F

BURST TRIANGULATION CHECKLIST

1. Ulysses Data

BJim Schmidling’s stat file correction applicd?

B Final ephemeris used?

B/Final, CDROM data used?

B Were data checked by Joc Springer for ().5 s errors?

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

El’lglhc order of the data in CORREL such that a vernier is done on the data with the

best time resolution?

2. BATSE Data

[ 2.042 s subtracted for bursts prior to June 25 1992 and DISCSC programs prior 10
Version 2.16 (August 28 1992)?

B Does T() in data file agree with T() in plot?

A BATSE ephemeris for T(y?

{Error circle position and radius from public catalog used?

0 1f MER data were used, is a 30 ms systematic error included?

3. PVO Data

U/Ephemeris of PVO used (not Venus)?
[fzooo coordinates uscd?

Evf TJ/-U.s it W ~ot a SL's PVD
ﬂéeocenlric time used? ;

2 X Pk

</



From jlaros@LPL.Arizona.EDU Mon Jul 21 10:06 PDT 1997

Date: Mon, 21 Jul 1997 10:12:22 -0700

From: jlaros@LPL.Arizona.EDU (John Laros)

To: khurley@sunspot.ssl.berkeley.edu, clinee@tgrs.gsfc.nasa.gov
ject: IPN

Kevin and Tom,

I'm beginning to think we should delete 910511 (BATSE #179) from our list,
for the following reasons:

(1) PVO has a data gap around the expected arrival time of the burst.

(2) The PVO response seen about a minute later is only in the lowest energy
channel, and therefore might be a glitch.

(3) If we use the PVO data, our error box misses the BATSE box by a couple of
sigmas more than any of the others. A result like that should not be published
unless we are sure of it.

What is your opinion?

John
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CNTS/SEC

HUS 2A, MODE 2, NOT AVERAGED EDR day 131, year 1991 to day 131, year 1991 10/29/91

CALIBRATION DATA INCLUDED
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11/23/96

HUS MODES EDR day 131, year 1991 to day 131, year 1991
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CNTS/SEC

HUS 2A, MODE 2, NOT AVERAGED EDR day 131, year 1991 to day 131, year 1991 11/23/96

'CALIBRATION DATA INCLUDED
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*CATSEARCH PROGRAM*
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BATSE BURST # 185

EVENT OF 1991 MAY 12 DAY OF YEAR=132

EVENT CROSSING TIME AT BATSE : 54909. S. OR 15:15:09.4

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 93.600 71.700

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 12/ 5/ 91 1IS:

RA= 119.742 DEC= 22.214 DIST= 3.245 AU

BATSE-ULYSSES DISTANCE = 485380192. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION=128.31 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH=-1003.65 SECS.

CROSSING TIME AT ULYSSES IS 53906. S. OR 14:58:25 +/— 255.33 SECONDS
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Scaled Raw Counts s
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11/23/96

HUS MODES EDR day 132, year 1991 to day 132, year 1991
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HUS 2A, MODE 2, NOT AVERAGED EDR day 132, year 1991 to day 132, year 1991 11/23/96

CALIBRATION DATA INCLUDED
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From QUCBSP.SSL.BERKELEY.EDU:ULSSCIQRJPLGP.SPAN Tue May 14 L4:UL:uu 1.
Received: from UCBSP.SSL.BERKELEY.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA07234; Tue, 14 May 91 14:00:56 PDT
Message-Id: <9105142100.AA07234R@sunspot.ssl.berkeley.edu>
Date: Tue 14 May 91 14:01:11-PST
From: $C <ULSSCI@JPLGP.SPAN>
To: ANDERSON@sunspot.ssl.berkeley.edu
ubject: [Resent-MM Mail] (Resent-MM Mail] HUS COMMANDS SENT
otatus: R

Date: Tue 14 May 91 14:00:44-PST

From: $C <ULSSCIQRJPLGP.SPAN>

To: MARSHAQRUCBSP.SSL.BERKELEY.EDU

Subject: [Resent-MM Mail] HUS COMMANDS SENT

Received: from JPLGP by UCBSP.SSL.BERKELEY.EDU via MAIL-11 with DECnet;
Tue, 14 May 91 14:00:17-PST

Date: Tue 14 May 91 14:00:17-PST

From: ULSSCIQRJPLGP.SPAN

Subject: HUS COMMANDS SENT

To: KHURLEYQ@JPLGP.SPAN, ULSSCIQ@JPLGP.SPAN

COMMAND 2018 0014 WAS SENT 133/14:58:02 AND VERIFIED AT 133/15:26:26.
COMMAND 2019 01A3 WAS SENT 133/15:03:29 AND VERIFIED AT 133/15:34:26.
E007=.360 VOLTS.



Watts m™

107

107

1076

107

108

10791

GOES 6

T TTTTT

Q'llillll

\

v

\
N
\

BN 3 N

N

T II!dIL[EI IEIIIIII

1 ||I|III|

. - A 1 A A l A A I 1 - l '

z,
?

L1 1 111]

—
—

04:00:00 08:00:00 12:00:00 16:00:00 20:00:00

Data Start: 91/05/13, 0000:07 Plot created: 96/11/27, 0310
Channel 1 (1.0 - 8.0 Angstroms) Background not subtracted
2 (0.5 - 4.0 Angstroms) Background not subtracted
ample average = 10



Scaled Raw Counts s

BATSE Quick-Look DISCLA Rates (4.096 s average) for 91/05/1 3

5
10 + + f }

.

+

10%

! : ! .
| : | : I E
I | . | 2 I
Ay b S i
: = ——a_——
2 L [ S| L g ) 1 :

102
00:000 0Z00 04:00" 05:00 06:00

10°
104}

102 E] 1 1 | L A lE | L I L ] 1 : L 1 | il L L I | L | Ll
06:00 07:00 08:00 09:00 10:00 11:00 12:00
10°
104
108
1020 . . i ~
12:000 13:00 14:00 15:00 16:00 17:00 18:00
S, . v : . :
LL | : | : ] : ] & g
4/ i l : | : l ; i
107y : I : I : I :
S T ; | ;
103 . . e
zzﬁm e e [ o AN,
10 LI_ S m : 1 51 1 | 1 | : 1 L ' | | || 1 ; | 1 1 1 | ! : 1 1
18:000 168000 2000 2100 22:00 23:00 00:00
Current T|me 96/11/27, 0311 EDT Dotted line: Day entry * Solar Burst Trigger

g annel 0 Most Sunward LAD Dashed line: Night entry + Solar Flare
um Channel 0 Anti-Sunward LADs X .05



11/23/96

HUS MODES EDR day 133, year 1991 to day 133, year 1991

mmmmmETmEmhmRmmm

20
20 .22
20
20
20
200
20
20
20

18
18
18
18
18
18
18
18
18

16
16
16
16

16
16
16
16
16

S

14
14
14
14
14
14
14
14
14

12
12
12
12
12
12
12
12
12

10
10
10
10
10
10
10
10
10

B R e e e

1.50
-0.50 -

[=]
n
-

-0.50 -

w [=}
5
- 0. 01 01 01 - o 01

SNH S¥4 WAN HOM TVO OJSd4 WdO ddS ¥OI

lll[l%%%%tl%l%

22
22
22
2 .
22
22

20

o

20

20 ...

14 16 18
14 16 18

14 16 18

B R S SO

14 16 18 20
14 16 18 20

12
12
12
B b
12
12

10

10
102

10

10

10

[=¥=} [=}
nuwn n
01 01 01 0..! 0.

n_._-_
i

[=] 0
n n
°- °

'dN OSSO VINd WO¥ dJANd "IDO 4D

12 14 16 18 20 22 24

AL TIME

UNIV.



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

CNTS/SEC

HUS 2A, MODE 2, NOT AVERAGED EDR day 133, year 1991 to day 133, year 1991 11/23/96

CALIBRATION DATA INCLUDED

3
E
=

0.50 1.00 1.50 2.00 2.50 3.00 3.50

F
5

4.50 5.00 550 6.00 6.50 7.00 7.50 8.00

1600
800
0 e . : . s . i .
8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00
1600 _z
800 —
Bmamqum—mmmuu wrimbiheheniimhs #l- =
0 s * ... 5 . = = - = ) =2 = . b > . =, L] w .' = - -— :
12%0 12,50 13.00 13.50 14,00 14.50 15.00 15.50 16.00
1600 —§
800 g =
0 = b = —
16.00 16.50 17.00 17.50 18.00 18.50 19.00 19.50 20.00
1600 - =
a00 =
0 = - . ) N . =
20.00 20.50 21.00 21.50 22.00 2250 23.00 23.50 24.00

UNIV' AL TIME



D1

D2

D3

D5

16000

8000

HUS 2B COUNTS /SEC

EDR day 133, year 1991 to day 133, year 1991 11/23/96

.., amm ’ .
£ A L. n"'ﬂ—!-—i-—i—_

- agten S
Dy W I £ mﬂm&"m&a&“hﬁ% T'!‘F' o, e
-g-;- 3 o..-o \we - -pa, '".\'v-‘v-
20 22 24
bm" - ey,
’ z
20 22 24

UNIV' AL TIME



Watts m*

107

107

107

L Il[IIII

T |||||I|

T T lIIIIIII

| | l |

- | 1 I

1 1 IIlIiIl

lI]IIILl | lllllld_ll | lIIIIII

R {

04:00:00 08:00:00 12:00:00 16:00:00 20:00:00

Data Start: 91/05/14, 0000:02 Plot created: 96/11/27, 0314
Channel 1 (1.0 - 8.0 Angstroms) Background not subtracted
2 (0.5 - 4.0 Angstroms) Background not subtracted
ample average = 10



Scaled Raw Counts s™

2 BATSE Quick-Look DISCLA Rates (4.096 s average) for 91/05/14
10° e ; s ; s ;
4 [ I : I | .
107 I : I : I : I :
1 . | . I : I :
10324 ; i —
10 "ol | 1 1 * ] 1 i 1 1 i 1 i | i | 1 | I 1 1 1 I ! - 1
00:00 01:00 02:00 03:00 04:00 05:00 06:00
10° | : i : . J ?
| : I : ! : |
4 | : I : [ : [ )
107 - I : | : I : |
A | : | : 1 : |
10° I—_*\L . T . T e e T i
YR s [ PE—— S — ———— S S e
10 1 Ay L It | (IS Y 1 £y | 1 1 1 IR 1 1 | L 1 T I
06:00 07:00 08:00 09:00 10:00 11:00 12:00
1 05 [ . : I
i | i | |
4 | [ : [ |
107 - | | : | I N
| | : [ |
103 e e S T e e T, T
102 | 1 Ve 1 a4 1 | | 1 1 | 1 1 L L) 1 E 1 | i 1. 1 j
12:.000 133200 14:00 15:00 16:00 17:00 18:00
g v v .
L 5 I I ¥ I + e I
4|: [ : I £ I : I ¥
10 . | : I : I : |
: | . | : | !
L g [ — e
P~ LT — — ——
10°L L e 1 1 TS 1 il B PR SIS 1 1 i 4 1 1 g me ey
18:00 19:00 20:00 21:00 22:00 23:00 00:00
Current Time: 96/11/27, 0315 EDT Dotted line: Day entry * Solar Burst Trigger
Channel 0 Most Sunward LAD Dashed line: Night entry + Solar Flare

B: Sum Channel 0 Anti-Sunward LADs X .05



11/23/96

HUS MODES EDR day 134, year 1991 to day 134, year 1991

22
22
22
22
22
22

20
20 . ... 2
20
20
20
200
20

12 14 16
12 14 16
12 14 16
1214 16 18 ... .20 ... 22 ..
12 14 16
12 14 16
12 14 16
12 14 16

10
10
10
10
.1,0 .
10
10
10

A

1.50

=)
0
°

-0.50 -
1.50

88 88 88 33 83 &8
Q-

01 01 01 01 01

>~

SNH SY4 WIN HOM TvD DOSd MWdO HddS ¥OI

L TR R O, R e T R

20" % e

2014 A6 B

10

38

01

%ltttlttltlttl%

22
22
22
2
22
22

20
20
20
20

20 .22 ...
20 ... ...22 .

14 16 18
14 16 18
14 ... .16 ... .18 . ... 20
14 16 18
14 16 18

12
12
2
12
12
12

10
10
10 -
10
10
10

(=) =] (==}
nuwn nwn
01 01 01 01 0.1

-0.50
-0.50

‘dN OSO VI WOY¥ dJAd "IDD NdD

14

AL TIME

24

18 20

16

12

10

UNIV.



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

CNTS/SEC

HUS 2A, MODE 1, NOT AVERAGED EDR day 134, year 1991 to day 134, year 1991

CALIBRATION DATA INCLUDED

11/23/96

J - " H . . % . . .
St a, " o PR S RS, N . PPV S L -

12.00

.(é) 450 500 5.50 800 6.50 7.00 7.50
1600
800
Ca s MR M L LI o i ALK IR AL R, ST SIS
8.00 8,50 9.00 9.50 10.'00 10.50 11.700 11.50
IGOOE
800

_1400__ 14.50_ 15.00 15.50

16.00

s gk i Sl deiiui S i e

D = A
16.00

1600
800
i i i = ot = i s e
0 - R . S . . . = - y S O St g e

20.00

16.50 17.00 17.50 18.00 18.50 ' 19.00 19.50

20.00

—

20.50 21.00 21.50 22.00 22.50 23.00 23.50

UNIV  'AL TIME

24.00



DO

Dl

D2

D3

D5

HUS 2B COUNTS / SEC EDR day 134, year 1991 to day 134, year 1991

11/23/96

Em&w—iﬁ-ﬁwmﬂmmqw-ﬂu—-mﬂ-na«wwy,-qn--q-n

4 e 8 w0 2 B e 13 2= %

W W"'“---'-' AP SLI G S S,

THTTTITIITS

111

Y SN  S——— | 12 14 16 18 20 22

N 'J,l

P i et B gy
. L——_.-a‘_'-ﬂ-r‘-wyw-r -:h-ih.ru.; -

'NN-P L s —Wﬂ'ﬂ-r—-f :
6 8 10 12 14 16 18 20

UNIV ‘AL TIME




107

1078

1077

Watts m?

1078

1079

I lIlIiII

T

I IIIIHI

T IIIIII[

A L = e i 1

i s O G |

|

I IIIllII

|

lIIIII

| JIIIIIII

04:00:00 08:00:00 12:00:00 16:00:00 20:00:00

Data Start: 91/05/15, 0000;00 Plot created: 96/11/27, 0317

Channel 1 (1.0 - 8.0 Angstroms) Background not subtracted

2 (0.5 - 4.0 Angstroms) Background not subtracted
ample average = 10



Scaled Raw Counts s™

BATSE Quick- Look DISCLA Rates (4. 096 S average) for 91/05/1 5

10° ;
| | : | |
4 | [ : [ B
107 - ! i : i i I
3 | : _= | E | I
10 — r‘ — e
, Mﬁ L —— O
10 R ' I B \ st 1 1l 1 1 | i 1 4 L
00:00 01:00 02.00 03:00 04:00 05:00 06:00
105 R v : ? T, . ¥ :
3 | . | $ | 3
4 : [ : I : I : J
107 : | s . : | :
03 : [ : I : I :
L N i | . e T s SR
102 F 1: i ! i K I | A 1 i 11 i i 1 | o | i ! a1 1 . (.
06:00 07:00 08:00 09:00 10:00 11:00 12:00
10°
104
103
102
12:00 13:00 14:00 15:00 16:00 17:00 18:00
5 * g - Y
10 I I g I : A I
4 | | | . | ¥
10 = I | I : I i ]
Al | | : | :
103 ,"_"‘--.._W-—-—"""' prae—— ‘\“ __.-:——-""'"'-"—""'—": \1ﬁ| I_,,————:
__B -J/~—-—-*-v-—--._..—~_a gv———_____—] . i e SRR, M
102 I S S i ' 1 A p—" 1 1 M —— | L ] - mn :l-|_l n T PR
18:00 19:00 20:00 21:00 22:00 23:00 00:00
Current Time: 96/11 27,0318 EDT Dotted line: Day entry * Solar Burst Trigger
guanne 0 ost unward LAD Dashed line: Night entry + Solar Flare

m Channel 0 Anti-Sunward LADs X .05



11/23/96

HUS MODES EDR day 135, year 1991 to day 135, year 1991
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Dezalay-> Ke 393

DATE U.T. Nr UGB Event Nature
1991-04-04 14:19:50.243 263-a GRB
1991-04-04 17:17:18.562 263-b GRB
1991-04-07 03:13:21.146 265-a Solar Flare
1991-04-17 20:07:31.886 273-a GRB
1991-05-16 06:47:23.641 281-a Solar Flare
1991-05-17 05:02:42.959 282-a GRB
1991-05-17 09:03:44.505 282-b Solar Flare
1991-05-27 23:44:36.515 287-a GRB
1991-05-28 07:26:24.093 287-b Solar Flare
1991-0,-28 18:17:55.430 287-c Solar Flare
1991-05-31 16:53:41.316 289-a Solar Flare
1991-06-01 14:56:53.229 290-a Solar Flare
1991-06-01 ~15:08 290-b Solar Flare
1991-06-01 19:20:29.144 290-c GRB
1991-06-09 22:05:12.335 293-a Solar Particles
1991-06-10 02:27:27.347 293-b Solar Flare
1991-06-10 13:55:19.964 294-a Solar Flare
1991-06-10 16:53:30.025 294-b Solar Flare
1991-06-11 01:58:25.934 294-c Solar Flare
1991-06-26 20:13:20.758 303-a Solar Flare
1991-06-27 04:29:18.339 303-b GRB
1991-06-29 19:55:48.409 304-a GRB
1991-06-30 02:56:07.591 304-b Solar Flare
1991-06-30 03:29:11.438 304-c Solar Particles
1991-07-13 19:37:58.821 307-a Solar Flare
1991-07-17 04:33:04.862 309-a GRB
1991-07-17 06:25:49.736 309-b Solar Flare
1991-07-20 01:37:48.274 311-a Solar Flare
1991-08-14 11:10:26.782 314-a GRB
1991-08-14 19:14:33.396 315-a GRB
1991-08-17 17:09:24.566 317-a GRB
1991-08-21 10:33:39.184 320-a GRB
1991-08-25 09:36:25.301 323-a Solar Flare
1991-08-27 13:11:18.345 325-a Solar Particles
1991-08-27 14:51:03.053 325-b Solar Particles
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HUS MODES EDR day 136, year 1991 to day 136, year 1991

i
P
A
—_d
E |

: |

18 20
18 20
18 20 .22
18 20
18 20
18 20
18 20 .22
18 20

16
16
16
16
16
16
16

14
14
14
4
14
14
14
14

12
12
12
12
12
12
12

T R o s s o s

10
10
10
10

10
10
10
10

01 O..l 01 o..l 01

1.50
-0.50
1.50
50

Q
5.
Si=

-0

>~

SNH S¥Yd WIN HOM TvD OSY WdO HddS ¥DI

bun e b By afhan (g s

. 12. .. 14 - o 1618 - 20 -

10

33

01

ol i gl gl gl gl gl i gl e gl gl

2

22
o

22

22

22

20
20
20 .
20
S
20 .22

18
18
18
18
18
8

12 14 16

12 14 16
12146
12 14 16

12 14 16

2 4.8

10
10
10
10
10
10

00
55 55
01 01 01 01 0.1

-0.50 -

o°
)
<

‘dN OSSO VIAd WOY dNd 10O 4D

12 14 16 18 20 0 2 24
AL TIME

10

UNIV.



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

CNTS/SEC

HUS 2A, MODE 1, NOT AVERAGED EDR day 136, year 1991 to day 136, year 1991 11/23/96

!

=

CALIBRATION DATA INCLUDED

ﬁnﬁﬁhﬂ-ﬁﬁim liﬁuhnﬁh#ﬁiuﬁ-inﬁumﬁ-ﬁlﬁ-iw

0
4. 4.§0 SDD 550 6,00 ﬁ._&Q___ S __LQQ

8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00

2%0_ 12:51_ _1_3_;& 13,50 14, og 14.;&

—i#-p—"""' i—l“ll“--i-ﬁl“-i“mm_ﬁ :

g1l P}

600 17:oo 1750 18.00 ' 18.50 19.00 19.50 20.00

éﬁ lﬂ“ﬁ-i- ﬂ “Il-i_iilﬁiﬁlﬂﬂilﬁlili-ﬁ- iﬂlilﬁ =

20 00 20 S0 21.00 21.50 22 00 22.50 23.00 23.50 24.00

UNIV' AL TIME



D1

D2

D3

D5

HUS 2B COUNTS /SEC EDR day 136, year 1991 to day 136, year 1991 11/23/96

16000 —
8000 E E e P b, IR WS *-WW
ol =
0 2 4 6 8 10 12 1_4 16 18 20 22 24
1600 E— é
go0 e mﬂﬂM&m-ﬂ_m#ﬂﬁﬂ=#MMwﬁmﬂé
0 g

Q 2 4 8 g 10 12 14 16 18 20 22 24

2000
S NEmma o RS UEEEREE MWW ST T L o

|
|
t
!
|

o

1
o

N

H

o

o

X

=]

=

N

"

y-N

s

)

=

0o

N

(=]

4000

— E NN S TS S— G — T R Sy e
0 = .
0 2 4 6 8 10 12 14 16 18 20 22 24
16000 E—
8000 Esapmem
= Para— - o o s P~ L o Mwuﬁnww*-mg
0 = A . .y 1
0 2 4 6 8 10 12 14 16 18 20 22 24

UNIV ‘AL TIME



N STAIN v/ PvD Pl/Pvo0
Syt Sy4A.23F - S25.59% - S6A4T ¢ LA

Sd“wnu.dwji 'JU"*T-L = 1.449



CORRELATION BETWEEN SATELLITES N AND M

N-M

EARTH AS SEEN FROM SATELLITE N

EARTH-N
S=SUN

1 uULYSSES

GALACTIC EQUATOR

G=

ECLIPTIC

E=

2 PHEBUS

3 pvo

DECLINATION

-42°0"'

-42°0'

-42°0"

-42°0’

-43°0p

-43°0/|g

-43°0"

9

1/ 9/ 8

EVENT OF MAY 17, 1991 4;5

3-
_ i _ 1 | | I [

58 9159 10:00 10:01 10:02 10:03 10:04 10:05 10:06

RIGHT ASCENSION



NOISNHOSY LndDId

S0:01 P0:0T €0:0T1 20:0T 10:0T 00:0T 69:6 8§

90:0T

L0:0T

N-M = CORRELATION BETWEEN SATELLITES N AND M
EARTH-N = EARTH AS SEEN FROM SATELLITE N

S=SUN E=ECLIPTIC G=GALACTIC EQUATOR
1 ULYSSES 2 PHEBUS 3 PpvO
DECLINATION
- = - 'S > - -
w w w N \8) [ 8] [ 8]
5 < S g K S N
2 < < = <L 2 =
| | | | | B
L
',._l
0 N
= =
<
=
2
H
3 O
E |
— <
|_\
N |
l_l
O
O
|_\
o
un
l__l

86/L /T



C/ 4.00000 S

PVO RT

400

300

200

100

PHEBUS CORRELATION

17/ S/91

18048.572

71
TIME. SECS

15/ 5/98
2000
1500
0
o
S
S
S
S
<
—
o
1000
%)
>
@
w
T
a
500



15/ 5/98
PVO RT - PHEBUS CORRELATION 17/ 5/91 18048.572

20 | | I | 1.

10— =t.D

CHI2/DF

| T

| | l |
—é%.O -56.0 -55.0 -54.0 -53.0 -H2.
LAG, SECS.

RHO



400

300

C/ 4.00000 S

200

PVO RT
S
S

PVO RT -ULYSSES RT CORRELATION 17/ 5/91 18048 .572
| R S S |IIIII 750
— 1'S00
— 1250
==]. |
I]Il L1
0
25 50 75 100 125 150

TIME, SECS

15/ 5/98

C/ 4.00006 S

ULYSSES RT



CHI2/DF

15/ 5/98

RHO

PVO RT -ULYSSES RT CORRELATION 17/ 5/91 18048 .572
5 ] 1
— .Ea
5 L
4.8
7
4 i
B 4.5
3 3 —.5
K
=
2_ [
el .:3
N
N
A 2
1
— .1
| | | 0
5 10.00 15.00 20.00 25.00

LAG, SECS.



C/ 0.50000 S

PHEBUS

400

300

200

100

TIME, SECS

PHEBUS-ULYSSES RT CORRELATION 17/ 5/91  18160.955
| | | |
S |
—
e, —
o e
| l | | l l
3 4 5 6 B 9 10 1

150

125

100

75

50

25

15/ 5/98

C/ 0.50001 S

ULYSSES RT



CHI2/DF

20

10

B

15/ 5/98
PHEBUS-ULYSSES RT CORRELATION 17/ 5/91 18160.955

—i.
I

w

RHO

IL ] ~.2

ad b i e
L ¥

=20 _I_IL._F

0.00 65.00 70.00 7/5.00 80.00 85.000

LAG, SECS.



ULYSSES RT 15, sSs98
17/ 5/91 17280.270 s

2/—- 223 keV
T:.éOSI:;AZFLUCTUATIONs | I

400 — ; ;
2 a |
= |
- ! !
03001 | g
S | |
~ i
N o
= | E E
O a z
& - !

100 L | | | R 1 | 1 | ! | | | |

0 250 500 /50



From nl@dsri.dk Tue Mar 24 14:25 PST 1998

From: Niels Lund <nl@dsri.dks>

Subject: GRB publication

T™~: khurley@sunspot.ssl.berkeley.edu (kevin hurley)
e: Tue, 24 Mar 98 23:24:54 MET

Lc: nledsri.dk (Niels Lund)

Hello Kevin:

Thank you for your mail. I think it is a good idea to publish

the bursts which have been triangulated with PVO, ULYSSES and

one or more of the GRANAT or EURECA instruments.

I have a few comments to your event list:

The bursts 910414 and 911018 were not detected by WATCH.

The burst 910517 was detected by WATCH but could not be localized

from the available modulation patterns.

This leaves only three WATCH-GRANAT bursts and one WATCH-EURECA
burst to be included in the paper.

But I am all for the publication anyway. Do you have the WATCH data
for 910517 and 9210047?

niels



From TERRELL@nisdpO.lanl.gov Thu Jan 2 14:51 PST 1997
From: TERRELL@nisdpO.lanl.gov
Date: Thu, 2 Jan 1997 15:51:24 -0700
khurley@sunspot.ssl.berkeley.edu
ject: DMSP DATA FOR GRB910517 AND GRB911222

From: jterrell@lanl.gov (James Terrell, NIS-2) 970102
To: jlaros@lpl.arizona.edu (John Laros)
CCE khurley@sunspot.ssl.berkeley.edu (Kevin Hurley) (data truncated)

Subj: DMSP data for GRB910517 and 911222

John:

Here are four more data sets, for GRB910517(9) and 911222(9,10,11). The data for
DMSP10(911222) are included only for positional information, since no detection
occurred. Note that the summary notes below for these two events have been changed.
Please let me know about interesting things or errors you find in the data,

such as directional information, timing conflicts, and timing adjustments required
(you too, Kevin!). I will send the rest of the data soon. Happy New Year --Jim

Following are some lines extracted from my files, regarding bursts you have asked
about. In cases where there was no DMSP detection, I do not plan to send any data.
L at the end of the line means--as you may have suspected--data sent to you.

PUB91 means published in proceedings of the 1991 Huntsville meeting.

DMSP GAMMA PEAKS, 2-SEC COUNTS. 99DEG ORBITS FOR 8--13: TERRELL DMSP.GAM 961220 MOD0102

6108,6077,65035,6114,6120,6119 SEC. ALT=800KM, VIEW TO 117 DEG. GRB PEAKTIMES
(8,9,10--12,13) CORRECTED FOR AVG DELAYS: 1.82,1.98,5.50,-0.13 SEC. CHANNELS :
(8)--50,100,200,420 (9)--50,100 (10--12)--50,100,200,430,550(-1000 KEV)

1) --60,150,375--6000,>6000 KEV (8,9:SSBXM; 10--12:SSBX2; 13:SSBX). BATSE: 3B

DATE FL DAY TIME NOTES--- (ND=NO DATA,NA=NOT APPARENT & NOT ANALYZED) --------
(NO=DATA CHECKED--SHOWS NO DETECTION) (SR=S. RADIATION BELT)
(NR=NORTH RADIATION BELT) (SAA=SOUTH ATLANTIC ANOMALY)

901204 338P34691 PVO TRIGGER 34690.57, UL TRIGGER 35044@181LS
8 338 34973 PEAKS 34973.0 (400/S,<10S), 34991.0 (80/S,<2S) 11/96 L
9 338 34973 PEAKS 34973.0 (200/S,<10S), 34991.0 (WEAK,50?/S,<2S) 11/96 L
901216 350 56836 PHEBUS +UL+PVO (8SR, 10ND) 11/96
9 350 56842 PEAKS 56841.6(120),877.6(110),881.6(100) ,EACH<2S,ONESIDE 11/96L
901225 359P03516 PVO GRB (3515.8) @823LS (8NO, 9ND, 10ND) 11/96
910106 006 59997 PHEBUS +UL+PVO (8NR, 9NR) 12/96
10 006 59998 PEAK 59998.5 (120),60002.5(120),TOTAL <12SEC 12/96L
910122 022 54829 SIGMA +UL+PVO (9SR, 10NR) 11/96
8 022 54828 PEAKS 54828.4(120),838.4(150),842.4(150),852.4(200)ALL<2S 11/96L
910123 023045631 UL TRIGGER @456LS (8NO, 9NO, 10NO) 11/96
910208 039032238 ULYSSES TRIG @593LS (PVO COSMIC TRIG 32379.9@760LS)
8§ 039 32414 SHARP PEAK (32414.5,1200/S,<2S) (10SAA) PUB91 L
9 039 32416 HARD,SHARP PEAK(1500/S,<4S), 32415.5+TAIL TO 32431 PUB91 L
910211 042 12322 PHEBUS +UL+PVO (8NO, 9NO, 10NO) 11/96
910219 050 42324 WATCH GRB,PVO 42658.3@732LS,ULYS (1406+59.8) (10SAA)
3 050 42324 GRB PEAKS 42323.6(250/S,<4S),42373.6(100/S, <4S, WEAK) L
9 050 42326 GRB PEAKS AT 42325.6(600C/S,<6S),42375.6(300/S, <8S) L
910310 069~46930 IAU 5207 GRS1217+06.6(1950) (184.8+6.4)PVO@686,WATCH(46925) DIRPLOT

069U46767 ULYSSES RISE @888LIGHT-SEC
8 069 46923 GRB PEAKS AT 46923.2(500/S) ,941.2(800) ,959.2(350) (@108.6) PUB9193L
9 069 46925 GRB PKS 46924.9(1050) ,930.9(550) ,940.9(400) ,958.9(400)@87D PUB9193L
10 069 46926 GRB PEAKS AT 46925.7(650/S),941.7(300),959.9(250) @80DEG PUB9193L
910402 092 52095 GRB,GINGA, PHEBUS, SIGMA, PVO(51575@621, 5PKS)
8 092 52065 PKS 52064.6(200S,<14S),094.6(3800),104.6(5000),112.6(7100), L
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From khurley@space6.ssl.berkeley.edu Mon Oct 18 17:03:28 1993

Date: Mon, 18 Oct 93 16:58:34

From: khurley@space6.ssl.berkeley.edu

Content-Length: 436

ReBonjour Jean—Pascal,

Dans le e—mail de C. Barat du 15/9/93, il dit que les positions vers 1l’axe
—-Z du satellite sont improbables pour le sursaut du 17 Mai 1991. Or, j’ai
trouve les deux positions suivantes par triangulation:

151,-43 (angle par rapport a l’axe Z2=106 degres) ou
203,40 (angle par rapport a 1l"axe Z=93 degres)

Donc, les deux sont dans le plan "interdit"”. Qu’est-ce que tu en penses?
Amities

Kevin

cc: C. Barat



Ilj~ S plabay.

From root Wed Sep 15 07:19 1993
Received: by space6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA03895; Wed, 15 Sep 93 07:19:28
Received: from mhs-relay.cs.wisc.edu by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA04138; Wed, 15 Sep 93 07:22:11 PDT
X400-Received: by mta mhs-relay.cs.wisc.edu in /PRMD=XNREN/ADMD= /C=US/;
Relayed; Wed, 15 Sep 1993 09:23:36 +0000
X400-Received: by /PRMD=inria/ADMD=atlas/C=fr/; Relayed;
Wed, 15 Sep 1993 09:23:32 +0000
X400-Received: by /PRMD=cnes/ADMD=atlas/C=FR/; Relayed;
Wed, 15 Sep 1993 09:23:20 +0000
Date: Wed, 15 Sep 1993 09:23:20 +0000
X400-Originator: BARATE@CNESTA.span.cnes.fr
X400-Recipients: khurley@space6.ssl.berkeley.edu
X400-Mts-Identifier: [/PRMD=cnes/ADMD=atlas/C=FR/;748102939Reliot.cnes.fr]
X400-Content-Type: P2-1984 (2)
Content-Identifier: Balistic info...
From: BARAT@cnesta.span.cnes.fr
Message—-Id: <0097295C.5360EC60.3179@cnesta.cnes.fr>
To: khurley@space6.ssl.berkeley.edu
Subject: Balistic informations for GRB910517 and GRB920918
Status: R

Dear Dr Hans Krimm,

Although the Phebus instrument, which operates in the .1 - 100 MeV
nominal energy range, consists of six detectors, in-situ GRB source
localizations are difficult due to nearly isotropic response of
detectors, large photopeak efficiencies at high energy (0.66 at
1 MeV), FOV partially obstructed by satellite materials

I can give you only a rough estimate (or rather a forecast)
of the source direction, regarding the count-rate observed in the
six detectors. Please, note that I sent to Kevin Hurley the GRB920918
time history in order to localize this event by triangulation.

Sincerely
Claude Barat

cc : K. Hurley

1991 May 17 event detected at 5:02:42.959 UT (h:mm:ss.msec) by PHEBUS Hy 4.0
z

Satellite coordinates at this time (alpha, delta, R, .
equatorial system 1950.0) 064
alpha = 10.2131 (hh,mn, sec)
delta = 34.4732 (deg,’,’’)
R = 173171.0 (km) '
N | O e
Direction of the satellite axes (alpha, delta, 1950.0) 151,74y 165y 30
+ X : alpha = 12.2007 (hh,mn, sec) delta = + 30.2659 (deg,’,’")
+ Y : alpha 20.2016 (hh,mn, sec) delta = + 40.2454 (deqg,’,’’)
+ 2 : alpha 4.4419 (hh,mn, sec) delta = + 34.3729 (deg,’,’’)

The burst source position appears to be unclear, although solutions
located on the half celestial sphere limited by the XOY plane
towards -Z are unlikely.

1992 Sept 18 event detected at 9:41:19.340 UT (h:mm:ss.msec) by PHEBUS

Satellite coordinates at this time (alpha, delta, R, 1950.0)
alpha = 9.2802 (hh,mn, sec)

delta = 61.4652 (deg,’,’’)

R = 159249.4 (km)

933"
y 35, 40.4

é‘(7_-') o), 40



From 081877@RSSTDP2.LANL.GOV Wed Oct 27 10:21:44 1993
Date: Wed, 27 Oct 1993 11:21:35 —-0600 (MDT)

From: 081877@SSTDP2.LANL.GOV

To: khurley@sunspot.ssl.berkeley.edu

Subject: Cleaning off my desk. (The table is next.)
Content-Length: 1735

Kevin,

I am cleaning off my desk, and found the following possible loose ends,
which list chronologically by burst.

LBO/ 5/ 1 69400. I found a note to myself saying to search ICE data at
this time. I have no idea why. Do you?

V§27 2/17 49447. This was the data we used to check your calculation of
the ICE realtime time. Your time checked to within about 4 ms, but the

funny thing was that the data you told me was SCl was really PC1,
according to our software.
93
Iy 2?2/ 3/18 1100UT My note says "Short Ulysses burst". I have no other
l/reg;ord of an event on this date in the 1990s. Is there anything to this?

L/éi} 5/17 18047. You requested PVO ephemerides. They are (138983427,
99.37617, 25.76913) 1950.

s V.
W’ O T 9 PRERE Do you have the data? 725

V/91710/16 39660. I have a PVO ephemeris printout that I may or may not
' have sent you. It is (84281926, 157.84158, 7.66579) 1950.

91/12/ 2 73363. You were worried about the PVO trigger time and time
history. Ray’s catalog verifies the information that you have. However,
there may be realtime data that will allow us to troubleshoot this event.
I will ask Robin to investigate.
7/32/ 5/ 1 76840. Do you have the PVO data? (Take a gander at this one!) \435
V" 92/ 5/19 59208. Do you have the PVO data? Ne
92/ 5/25 12878. Ditto. \/65
¥792/ 7/11 58073. Ditto. Y,q
L92/ 7/14 47300. Ditto. (Realtime response.) Yz ¢
L92/ 7/18 13200. Ditto. (Ditto.) Ao
< /
%92/ 7/20 11200. Ditto. (Ditto.) V&S5
92/ 7/20 20500. Ditto. (Ditto.) ANO
U792/ 7/23 72691. Ditto. 7/@5
%2/ 7/31 61854. Ditto. Alp ,
'/92/ 8/30 22?22 BATSE alert. Have we looked for this one? KO 63/:7} [ 62 5S¢
// ;{.'f '\/,b_"l
./92/ 9/ 8 43405. Solar-looking PVO record. Does anybody care? AJO
92/10/ 4 49960. Do you have the PVO data? (I

?22/22/2?2 222272 Are there any other data that you need?



¢t

PD&saQM-) Kk 3/‘33

DATE U.T. Nr UGB Event Nature
1991-04-04 14:19:50.243 263-a GRB
1991-04-04 17:17:18.562 263-b GRB
1991-04-07 03:13:21.146 265-a Solar Flare
1991-04-17 20:07:31.886 273-a GRB
1991-05-16 06:47:23.641 281-a Solar Flare
1991-05-17 05:02:42.959 282-a GRB
1991-05-17 09:03:44.505 282-b Solar Flare
1991-05-27 23:44:36.515 287-a GRB
1991-05-28 07:26:24.093 287-b Solar Flare
1991-05-28 18:17:55.430 287-c Solar Flare
1991-05-31 16:53:41.316 289-a Solar Flare
1991-06-01 14:56:53.229 290-a Solar Flare
1991-06-01 ~15:08 290-b Solar Flare
1991-06-01 19:20:29.144 290-c GRB
1991-06-09 22:05:12.335 293-a Solar Particles
1991-06-10 02:27:27.347 293-b Solar Flare
1991-06-10 13:55:19.964 294-a Solar Flare
1991-06-10 16:53:30.025 294-b Solar Flare
1991-06-11 01:58:25.934 294-c Solar Flare
1991-06-26 20:13:20.758 303-a Solar Flare
1991-06-27 04:29:18.339 303-b GRB
1991-06-29 19:55:48.409 304-a GRB
1991-06-30 02:56:07.591 304-b Solar Flare
1991-06-30 03:29:11.438 304-c Solar Particles
1991-07-13 19:37:58.821 307-a Solar Flare
1991-07-17 04:33:04.862 309-a GRB
1991-07-17 06:25:49.736 309-b Solar Flare
1991-07-20 01:37:48.274 311-a Solar Flare
1991-08-14 11:10:26.782 314-a GRB
1991-08-14 19:14:33.396 315-a GRB
1991-08-17 17:09:24.566 317-a GRB
1991-08-21 10:33:39.184 320-a GRB
1991-08-25 09:36:25.301 323-a Solar Flare
1991-08-27 13:11:18.345 325-a Solar Particles
1991-08-27 14:51:03.053 325-b Solar Particles

)]
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May 20 08:20 1993 standard input Page 1

From pelaez@cnesta.span.cnes.fr Thu May 20 05:48:20 1993
X400-Received: by mta mhs-relay.cs.wisc.edu in /PRMD=XNREN/ADMD= /C=US/;
Relayed; Thu, 20 May 1993 07:49:41 +0000
X400-Received: by /PRMD=uninett/ADMD= /C=no/; Relayed;
Thu, 20 May 1993 07:49:03 +0000
X400-Received: by /PRMD=inria/ADMD=atlas/C=fr/; Relayed;
Thu, 20 May 1993 07:46:25 +0000
X400-Received: by /PRMD=cnes/ADMD=atlas/C=fr/; Relayed;
Thu, 20 May 1993 07:43:49 +0000
Date: Thu, 20 May 1993 07:43:49 +0000
X400-Originator: pelaez@cnesta.span.cnes. fr
X400-Recipients: khurley@sunspot.ssl.berkeley.edu
X400-Mts—Identifier: [/PRMD=cnes/ADMD=atlas/C=fr/;737901834@eliot.cnes.fr]
X400-Content-Type: P2-1984 (2)
Content-Identifier: Positions GRA...
From: "" <pelaez@cnesta.span.cnes.fr>
To: khurley <khurley@sunspot.ssl.berkeley.edu>
Subject: Positions GRANAT
Content-Length: 1305

CESR/SIGMA/F.PELAEZ TOULOUSE, 20/05/1993

Kevin,
voici les positions de GRANAT pour GB910402, GB910417, GB910517,
GB920414 et GB920519

GB910402 : t0O = 14h 28mn 15s 137ms ~——=> profil AC
r = 141999.7937 km
R.A. (2000) = 09h 32mn 31.68s
Decl (2000) 24d 59’ 18"

GB910417 : tO = 20h 07mn 32s 490ms ————> profil GC
r = 195435.2016 km
R.A.(2000) = 0%h Olmn 17.09s
Decl(2000) = 46d 22’ 19.2"

GB910517 : tO = 05h 02mn 44s 490ms ————> profil GC
r = 172965.8481 km
R.A.(2000) = 09%h 16mn 41.77s 39,135
Decl(2000) = 34d 35’ 13" 34.5%%F

GB920414 : tO0 = 23h 22mn 43s 021ms ————> profil GC
r = 116687.6609 km
R.A.(2000) = 03h OOmn 43.03s
Decl (2000) = 84d 15" 50.4"

GB920519 : t0 = 16h 30mn 03s 103ms -———> profil VL
r = 166606.1708 km
R.A.(2000) = 08h 55mn 17.80s
Decl (2000) = 30d 18" 58.5"

Les courbes de lumiere suivront dans 5 fichiers separes. Elles sont
donnees sous forme d’histogramme (tl, t2, y). Pour les quatre

premiers sursauts, tl et t2 sont donnes en secondes depuis t0. Pour le
dernier, tl et t2 sont donnes en heures T.U. (t0 correspond ici au pic).
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CESR/SIGMA/F.PELAEZ

YEAR : 1991

TOULOUSE 21/08/1992

List of GRB's candidates detected by SIGMA

Time of trigger (UT) Detector UGB N°
1991/01/22 15:13:48.564 GCA 228/b
1991/04/02 14:28:15.137 A.C. 262/b
1991/04/17 20:07:32.490 GCA 273/a
1991/05/17 05:02:44.490 GCA 282/a
1991/05/17 13:19:10.749 ~7°°" GCA 282/b
1991/06/30 07:37:05.264 A.C. 304/b
1991/08/14 19:14:34.774 A.C./GCA 315/b
1991/08/21 10:33:57.648 A.C/GCA 320/a
1991/10/26 15:28:49.212 GCA 363/a
1991/11/19 17:12:34.449 ¢\ 954, GCA 367/a
1991/11/19 17:28:59.116 GCA 367/b
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*CATSEARCH PROGRAM*
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BATSE BURST # 204

EVENT OF 1991 MAY 17 DAY OF YEAR=137

EVENT CROSSING TIME AT BATSE : 38927. S. OR 10:48:47.2

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 107.200 52.100

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 17/ 5/ 91 1IS:

RA= 121.325 DEC= 21.870 DIST= 3:359 AU

BATSE-ULYSSES DISTANCE = 502454040. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION=147.86 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH=-1419.20 SECS.

CROSSING TIME AT ULYSSES IS 37508. S. OR 10:25:08 +/- 183.24 SECONDS

NO
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0= 0 keV

N=10 M=2

300

"

S TR A T O T O 7 MR — — - -

0 200 |

)

"

e

=z 100

>

O R

O
OlII[lLIlI‘l!llJILll‘llllllll_l_\ll]lll]ll‘
0 50 100 130 200 250 300 350 400

TIME, ©S.



dok ok ok ok ok ok ok ko ke ok ke k ko ok ke k

*CATSEARCH PROGRAM*

dok ok ok ok ok ok ok ok ok ok ok ke k ok k ke ke k

BATSE BURST # 206

EVENT OF 1991 MAY 17 DAY OF YEAR=137

EVENT CROSSING TIME AT BATSE { 86135. S. OR 23:55:35.1

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 344.600 25.100

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 17/ 5/ 91 1IS:

RA= 121.325 DEC= 21.870 DIST= 3.359 AU

BATSE-ULYSSES DISTANCE = 502454040. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 63.01 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 760.67 SECS.

CROSSING TIME AT ULYSSES IS 86896. S. OR 24:08:15 +/- 320.84 SECONDS

N /o
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Scaled Raw Counts s™
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HUS MODES EDR day 137, year 1991 to day 137, year 1991
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HUS 2A, MODE 1, NOT AVERAGED EDR day 137, year 1991 to day 137, year 1991 11/23/96

CALIBRATION DATA INCLUDED
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HUS 2B COUNTS /SEC EDR day 137, year 1991 to day 137, year 1991 11/23/96
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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: 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

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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*CATSEARCH PROGRAM*

Khkhkhkhkhkhkhkkhkhkkhkkkkkki F\D

ATSE BURST # 207
EVENT OF 1991 MAY 18 DAY OF YEAR=138
EVENT CROSSING TIME AT BATSE : 12331. S. OR 03:25:31.4
COORDINATES ARE 0.000 0.000 6800. (RA, DEC, DIST.)
BURST ARRIVAL DIRECTION: 331.640 56.340
BATSE PEAK COUNTING RATE: 0000 c/s

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 18/ 5/ 91 1IS:

RA= 121.642 DEC= 21.799 DIST= 3.381 AU

BATSE-ULYSSES DISTANCE = 505839488. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 82.15 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 230.49 SECS.

CROSSING TIME AT ULYSSES IS 12562. S. OR 03:29:21.9 +/- 343.70 SECONDS
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*CATSEARCH PROGRAM*

IR RS EE R EEEEEESEEEE S S

BATSE BURST # 211
EVENT OF 1991 MAY 18 DAY OF YEAR=138

EVENT CROSSING TIME AT BATSE : 53726. S. OR 14:55:25.8
COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)
BURST ARRIVAL DIRECTION: 246.800 -8.700

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 18/ 5/ 91 1IS:

RA= 121.642 DEC= 21.799 DIST= 3.381 AU

BATSE-ULYSSES DISTANCE = 505839488. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 54.22 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 986.52 SECS.
CROSSING TIME AT ULYSSES IS 54712. S. OR 15:11:52 +/- 302.64 SECONDS
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FEATOSEARCH FROGRAM™

JE D00 B B NI I S S S S D P S B . NE I B D 3

E.oNT OF 1991 MAY 18
EVENT CROSSING TIME AT EBATS
COORDINATES ARE .00 . 000 ;
BURST ARRIVAL DIRECTION: 246,000 =11.000
BATSE FEAK COUNTING RATE: 2200 C/S
EVENT CROSSING TIME AT ULYSSES WILL BE FOUND
INTERFOLATED FOSITION OF ULYSSES ON 158/ 5/ 91 I1S:
RA= 121,291 DEC=  21.788 DIST= 2.297 AU
BATSE-ULYSSES DISTANCE = 493242247, KM.

OF LA S 27,
(RA, DEC, DIQI.)

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH G6GRE ARRIVAL DIRECT ION:=

LIGHT TRAVEL TIME ALONG FROJECTED FATH= 9&&.29 SECS.

CROSSING TIME AT LULYSSES 18 Bagss. &. OR 1B 242 2385 /e 29, G4

~NO

BEH-95 DEG.

SECONDE
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Scaled Raw Counts s

BATSE Quick-Look DISCLA Rates (4.096 s average) for 91/05/18
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*CATSEARCH PROGRAM*
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BATSE BURST # 214

EVENT OF 1991 MAY 21 DAY OF YEAR=141

EVENT CROSSING TIME AT BATSE : 18877. S. OR 05:14:37.1

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 115.000 —-34.900

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 21/ 5/ 91 1IS:

RA= 122.591 DEC= 21.586 DIST= 3.449 AU

BATSE-ULYSSES DISTANCE = 515935992. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION=123.06 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= -938.72 SECS.

CROSSING TIME AT ULYSSES IS 17938. S. OR 04:58:58 +/— 286.17 SECONDS
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*CATSEARCH PROGRAM*

khkkhkhkhkhkhkhkhkhhkhdhkhkhdk

BATSE BURST # 218

EVENT OF 1991 MAY 21 DAY OF YEAR=141

EVENT CROSSING TIME AT BATSE : 76453. S. OR 21:14:13.2

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 208.100 -38.500

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 21/ 5/ 91 1IS:

RA= 122.591 DEC= 21.586 DIST= 3.449 AU

BATSE-ULYSSES DISTANCE = 515935992. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 80.09 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 296.08 SECS.

CROSSING TIME AT ULYSSES IS 76749. S. OR 21:19:09 +/— 348.83 SECONDS
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Scaled Raw Counts s™

. BATSE Quick-Look DISCLA Rates (4.096 s average) for 91/05/21
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11/23/96

HUS MODES EDR day 141, year 1991 to day 141, year 1991
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COUNTS /32 MS

HUS 2A TRIGGERED DATA  EDR  day 141, year 1991 12/19/96
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COUNTS / SEC

HUS 2A, MODE 1, NOT AVERAGED EDR day 141, year 1991 to day 141, year 1991 12/19/96

CALIBRATION DATA INCLUDED
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HUS 2A, MODE 1, NOT AVERAGED EDR day 141, year 1991 to day 141, year 1991 11/23/96

CALIBRATION DATA INCLUDED
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Ak hkhkhkhkhkhkhkhkhkkhkhhkhkkhkkhi

*CATSEARCH PROGRAM*

Ak hkhkkhkkhkhkkhkkhkhkhkkhkhk

BATSE BURST # 219
EVENT OF 1991 MAY 22 DAY OF YEAR=142

EVENT CROSSING TIME AT BATSE : 43930. S. OR 12:12:09.7
COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)
BURST ARRIVAL DIRECTION: 137.900 -51.800

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 22/ 5/ 91 IS:

RA= 122.907 DEC= 21.513 DIST= 3.471 AU

BATSE-ULYSSES DISTANCE = 519279552. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION=105.52 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= -463.44 SECS.
CROSSING TIME AT ULYSSES IS 43466. S. OR 12:04:26 +/— 332.72 SECONDS



From springer@pop.jpl.nasa.gov Mon Dec 9 06:37 PST 1996
From: Joe Springer <springer@pop.jpl.nasa.govs>
To: "’Kevin Hurley’" <khurley@sunspot.ssl.berkeley.edu>
Subject: RE: More times to check

2: Mon, 9 Dec 1996 06:37:26 -0800

.. .1E-Version: 1.0
Content -Transfer-Encoding: 7bit

Kevin,

I checked a range ten minutes before to ten minutes after each of
these points and QOund no timing errors.

How big is the ‘big list’? You have previously provided one with 575
events. I shudder.

Joe

From: Kevin Hurley

Sent: Friday, December 06, 1996 5:53 PM

ToO: Joe.B.Springer@jpl.nasa.gov; khurley@sunspot.ssl.berkeley.edu
Ge khurley@sunspot.ssl.berkeley.edu

Subject: More times to check

Dear Joe,

Before I hit you with the big list of events to check, I wanted to

ask if you could check the following times. We are again writing
raper on these, and need to get this straightened out quickly (i.e.
chin a couple of weeks) .

Thanks
Kevin
Date UT |(secs)

January 22 1991 55142
February 19 1991 42204
April 21 1991 34040
April 30 1991 60428
May 07 1991 53768
May 11 1991 08090
May 22 1991 43556
June 19 1991 55254
June 27 1991 15335
July 17 1991 17265
July 18 1991 09076
August 14 1991 70996
October 05 1991 26852
October 16 1991 41542
October 31 1991 35550
November 04 1991 52695
Nnvember 09 1991 11321
ember 18 1991 66112
vember 26 1991 43717
December 02 1991 71640
February 18 1992 68388
February 20 1992 49020



February 26 1992 30348
March 08 1992 17470
March 11 1992 07038
March 20 1992 45256
March 25 1992 64261
March 31 1992 66408
April 04 1992 49443
April 06 1992 11150
April 14 1992 84300
May 01 1992 75040
May 17 1992 10549
May 17 1992 50706
May 19 1991 60996
May 25 1992 14411
July 11 1992 58470
July 14 1992 46275
July 20 1992 09807
July 20 1992 18344
July 23 1992 73955



Date: SM 9 'H'
BURST TRIANGULATION CHECKLIST

1. Ulysses Data

M Jim Schmidling's stat file correction applied?

™ Final ephemeris used?

( Final, CDROM data used?

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

O If a 2 spacecraft triangulation, was Ulysses time corrected for aberration? **-)/ A~
O Is the order of the data in CORREL such that a vernier is done on the data with the

best time resolution? W¢t a.Quma>

2. BATSE Data

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

¥ Does To in data file agree with T in plot?

2 BATSE ephemeris for T y?

O Error circle position and radius from public catalog used?

0 If MER data were used, is a 30 ms systematic error included? M/ A

3. PVO Data

B’Ephemeris of PVO used (not Venus)?
l]/2000 coordinates used?

[H/Geocentric time used?
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ORIGINAL AND ADJUSTED PVO TIME HISTORIES 22/05/91  43980.081
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ULYSSES RT 2o, 1,97
22/ 5/91 43380.375 s
2/- 226 keV

N=10 M= 2
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- [ . ’ L

GRB RA° DEC° DIMENSIONS SOURCE

17 FEB 94 29 +4 6’x60° TAUC 5940

25 APR 91 90 -22 A&A Suppl. 97, 75
09 NOV 91 111 -27 1’x6> Col calculation
01 MAY 92 124 -33 1’x2’  Col calculation
11 MAR 92 132 -36 1’x4’ Col calculation
22 MAY 91 138 -51 2'x2>  Col calculation

18 NOV 91 167 -23 2’x10°  Col calculation

31 JAN 93 184 -10 0.3°x96> Hurley et al. (preprint)
97 JUN 91 199 4 A&A Suppl. 97, 75
17 MAY 92 203 -17 2’x6>  Col calculation

17 JUL 91 247 -58 1’x1’  Col calculation

SGR 1900+14 285 +14 pos. of G42.8+0.6

06 APR 92 289 -58 2’x2’  Col calculation

22 JAN 91 297 -71 2’x6>  Col calculation
25 MAY 92 301 -43 2’x3’ Col calculation
25 MAR 92 351 13 2’x7>  Col calculation

From this list, approx. half will be selected for study (depending on season). SGR 1900+14 is one of the three sofi-
gamma repeaters. It has been tentatively associated with a supernova-remnant G42.8+0.6 (Hurley et al., preprint).

21. For SEST proposals, indicate:
a)Your preferred LST interval

b)The period when the targets can be
observed, taking into account the Sun
constraint (50°)

22. Justification of requested number of observing nights. Do not include any correction for expected
meteorological conditions:

Eight fields are to be imaged in four colours, twice. The exposure time will be 10 min in B, and 5 in V, R, and Z.
Hence, in total, 400 min integration.

Cols are constantly revising the list of targets. Some reduction in the size of error boxes is possible; this may limit
the need to image by mosaic.

23. Reasons why the observations cannot be performed in remote mode.

24. Important notice:
If the programme described in this application requires excellent seeing or photometric conditions or low
water vapour content, a back-up programme using the same instrumentation has to be described on a
separate page.




From holger@astro.ku.dk Thu Jul 7 00:49 PDT 1994

Date: Thu, 7 Jul 94 09:51:25 +0200

From: holger@astro.ku.dk (Holger Pedersen)

To: boer@cesr.cnes.fr, hpedersen@nbivax.nbi.dk,
khurley@sunspot .ssl.berkeley.edu

Subject: NTT observing time

Content—-Type: text

Content—-Length: 1062

Kevin, Michel:

I am pleased to report verbal information from ESO that we
have been granted one night of observing time on the 3.5-m New
Technology Telescope, in March 1995, for the execution of

the observing program mailed to you earlier. The observations
are to be conducted using remote control, from Garching.

I hope that you can join me in Garching.

Similar observations will be done at the 1.54-m Danish telescope,
La Silla, August 5 - 12, 1994. 1If there is any update to Kevin’s
list of positions, please let me know.

Best regards

Holger

July 7, 1994

Holger Pedersen e-mail holger@astro.ku.dk
Copenhagen University Observatory phone (45) 3532 3966

Oster Voldgade 3 — (45) 3532 3999 (secretary)
DK 1350 Copenhagen - (45) 3888 6779 (private)

Denmark fax (45) 3532 3989




6. We have included the small, 3-spacecraft error boxes in this list.
"Small" means different things to different observers. Searches through
all-sky survey data from ROSAT, or for archival optical transients, for
exmaple, may only require error boxes less than about a square degree in
size, while for deep optical searches, this might be considered to be an
enormous size. We have not included the two-spacecraft locations in this
list (e.g., the Ulysses/BATSE events, which give narrow annuli intersecting
the much larger BATSE error circle). If you have any use for such events,
please let me know. There are quite a few of them.

Distribution list: M. Boer, T. Cline, J. Cordes, D. Hartmann, R. Hudec, C.

Kouveliotou, J. Laros, B. McNamara, D. Palmer, B. Paczynski, B. Pedersen, H.

Pedersen, R. Romani, B. Schaefer, R. Schnee, M. Sommer, F. Vrba, A. Wilson

SMALL GRB ERROR BOXES FROM THE 3rd INTERPLANETARY NETWORK

# GRB DATE OBSERVED BY ULYSSES FLUENCE RA (2000) DEC(2000) DIMENSIONS
(erg/cm2)
VZ/ 22 JAN 91 ULYSSES/PVO/GRANAT 5 x 10**-5 296.862 -70.648 2'x6’

«2” 19 FEB 91 ULYSSES/PVO/WATCH 1.4 x 10**-5 213.703 +58.693 2’ x3’

B/,30 APR 91 ULYSSES/PVO/BATSE 10 —<5 135.861 +1.747 10’ x180"
LA//22 MAY 91 ULYSSES/PVO/BATSE 1 0= 138.323 -51.262 2’ x2’
v5 17 JUL 91 ULYSSES/PVO/BATSE 5 x 10**-6 247.327 -58.406 i1," xdl
L€ 04 NOV 91 ULYSSES/PVO/BATSE 1 0**—6 212.197 +35.346 2V%8*
V”/ 09 NOV 91 ULYSSES/PVO/BATSE 10**-6 I, 31800  =21..2139 1’'x6’
45, 18 NOV 91 ULYSSES/PVO/BATSE 3 x LOFE=5 166.598 -23.222 2’ x10’
V4, 26 NOV 91 ULYSSES/PVO/BATSE 2 x 1o**-5 160.352 +6.800 6’x25"
L0 11 MAR 92 ULYSSES/PVO/BATSE 21 i PIoFe=S5 132.310 -36.466 1’ x4’
LZT/ZS MAR 92 ULYSSES/PVO/BATSE 10**-5 350.577 13.053 2'x7’
,¥2 06 APR 92 ULYSSES/PVO/BATSE 289.034 -57.600 2" x2’
Vfg 01 MAY 92 ULYSSES/PVO/BATSE 2x10**-5 123.830 -32.749 1’ x2’
V{Z 17 MAY 92 ULYSSES/PVO/BATSE 21 Qv =5 203.318 -16.687 2'x6’
Vig 25 MAY 92 ULYSSES/PVO/BATSE 2% QF =5, 300.869 -42.573 2’ x3’
L16 11 JuL 92 ULYSSES/PVO/BATSE 4x10**-5 281.536 +72.884 1’ x4’

~ 17 20 JUL 92 ULYSSES/PVO/BATSE 10**-6 202.358 +37.237 17x3’

118 23 JUL 92 ULYSSES/PVO/SIGMA 2x10**=5 287.143 +27.238 1’ x4’
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From root Fri Jun 10 12:42 1994
Received: by space6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA19070; Fri, 10 Jun 94 12:42:23

Received: from eggneb.astro.ucla.edu by sunspot.ssl.berkeley.edu (5.0/SMI-SVR4)
id AA07585; Fri, 10 Jun 1994 12:51:50 +0800

Received: by eggneb.astro.ucla.edu (5.65/DEC-Ultrix/4.3)
id AA08801; Fri, 10 Jun 1994 12:52:18 -0700

Message—Id: <9406101952.AA08801Reggneb.astro.ucla.edu>

To: khurley@space6.ssl.berkeley.edu

Subject: GRB error boxes

Date: Fri, 10 Jun 94 12:52:18 -0700

From: sammy@eggneb.astro.ucla.edu

X-Mts: smtp

Content-Length: 645

Status: R

Dear Kevin,

Thank you for the error box coordinates you sent us for the 1992 July 20
burst. I enjoyed the opportunity to talk with you during your visit
to UCLA.

I am writing to request the error box coordinates for the other 17
events in your list. I plan to conduct a deep near-infrared survey to
follow up our observations of the July 20 position we showed you, so
knowing the orientation of these error boxes would be useful. Also, it
is my understanding that there are about ten pre-BATSE GRB positions
that are known to arcminute accuracy. Could you send me a list of these
events + error boxes?

Thanks in advance.

Sammy Larson
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From root Thu Feb 17 18:12 1994
Received: by space6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA02039; Thu, 17 Feb 94 18:12:05

Received: from UCRPHJ.UCR.EDU by sunspot.ssl.berkeley.edu (5.0/SMI-SVR4)
id AA00993; Thu, 17 Feb 1994 17:15:37 +0800

Date: Thu, 17 Feb 1994 17:21:04 -0800 (PST)

From: CZECHRUCRPHJ.UCR.EDU

Message—Id: <940217172104.21a04385RUCRPHJ.UCR.EDU>

Subject: GRB 910522

To: khurley@space6.ssl.berkeley.edu

X-Vmsmail-To: SMTP%"khurley@space6.ssl.berkeley.edu"”

Content-Length: 438

Status: R

Dear kevin,

thanks for faxing me the plot. I have just got results of precice astrometry
of another optical candidate which has been found at the position 2000.0
RA=09 h 13 m 14.98 s and delta=-51deg 16’ 09.2" error being +- 3 arcsec.
This seems to be inside the box of GRB910522. Could you check it and send
me the newest error box for this source, perhabs also as fax plot (909-787
4509 c/o dr. Tumay Tumer)? Thanks.

Regards Rene Hudec

f = 13%.21S 2= -5\, 2622 0.0008° codiug



From jcg@mpe.dnet.nasa.gov Tue Jan 19 12:53:47 1993
Date: Tue, 19 Jan 93 15:58:43 -0500

From: jcg@mpe.dnet.nasa.gov

To: "khurley@space6.ssl.berkeley.edu"@east.dnet.nasa.gov
Subject: first error boxes

Content-Length: 1723

Dear Kevin,

I have completed the first 5 error boxes. So far there is no source within
an error box. Details are given below. Note, that for GRB 920501 (your TOO
target) I find really nothing, i.e. even no 1 sigma fluctuation (which is
in contrast to what Michel thinks to see).

For the case of GRB 11 MAR 92 I just sent you a fax containing an image
together with the detections in this field. The numbers on the circles

are the likelihood values for the existence of a point source (3.1 = 2 sigma,
5.9 = 3 sigma), so all three sources along the error box are strong

sources. The distance of the pair and the lonely source is about 1 degree,

so in principle they would fit into a PSPC FOV. Note that these sources have
quit different spectra: the lonely one is rather soft, the other two hard.

I hope to analyze the remaining 10 fields within the next days. The extraction
of the data out of the archive took a little longer, since the processing
(including the FITS conversion which is needed for the extraction) was stopped
over the two weeks holiday period.

Sincerely yours

Jochen
Siz€ of
No. GB_NAME long axis comments
1 19 EHEB 9i 10’ lsigma fluctuation (soft) 1’ outside of box
2 21 APR_91
3 22 _MAY 91 35" 3 2.5sigma fluctuations in 4’-10" distance
new SNR 20’ away
4 17 _JuL_91
5 04_NOV_091
6 09_NOV_91
7 18 _NOV_91
8 26_NOV_091
9 02 _DEC_91
10 11 _MAR 92 2 degree 3 sources along the long axis in 5’-10' distance
11 25 MAR 92
12 06_APR 92 3(0F nothing
13 01 MAY 92 8’ nothing

14 17_MAY 92
15 25_MAY 92



From jcg@mpe jasa.gov Mon Jan 25 02:37:22 1993
Date: Mon, z 33 05:35:57 -0500

From: jcg@mpe ~.nasa.gov

To: "khurley@space6.ssl.berkeley.edu"@east.dnet.nasa.gov
Subject: next 5 error boxes

Content-Length: 1639

Dear Kevin,

here are the next 5 error boxes. There is only one interesting case, namely

GRB 920325. The position of the source is empty on the Palomar plates; the
next star (about 17th mag.) is in 1’ distance. Normally, the error in the
X-ray positions are of the order of 20-30 arcsec. Though this X-ray source is
quite faint, I would think that this 1’ distant star is too far away from the
X-ray position to be the optical counterpart.
The coordinates of the X-ray source are (please, do not circulate):

alpha (2000.0) = 23h 25m 10.7s

delta (2000.0) = 13d 20’ 10"
The PSPC countrate is 0.023 cts/sec, and the survey exposure time was 450 sec.
If you think of proposing this target for AO4 then let me know.

Sincerely yours

Jochen
size of
No. GB_NAME long axis comments
1 19 FEB_91 10’ l1sigma fluctuation (soft) 1’ outside of box
2 21_APR 91
3 22_MAY 91 35 3 2.5sigma fluctuations in 4’-10’ distance
new SNR 20’ away
4 17_JUL_91
5 04_NOV_91 30’ 3 2-3sigma fluct. around box in 2’-5’ distance
6 09_NOV_91 60’ 2sigma and 1sigma fluct. in 8’ and 5’ distance
7 18_NOV_91
8 26_NOV_91
9 02_DEC_91 22° 2sigma fluct. 2’ off the box
10 11 _MAR 92 2 degree 3 sources along the long axis in 5’-10’ distance
11 25 _MAR_92 45’ Ssigma source 2’ off the box
12 06_APR 92 30 nothing
13 01_MAY_ 92 8’ nothing
14 17_MAY_92 22/ nothing

15 25 MAY_92

From jcg@mpe.dnet.nasa.gov Mon Jan 25 10:11:55 1993
Date: Mon, 25 Jan 93 13:10:31 -0500

From: jcg@mpe.dnet.nasa.gov

To: "khurley@space6.ssl.berkeley.edu"@east.dnet.nasa.gov
Subject: remaining 5 error boxes

Content-Length: 1433

Dear Kevin,

here is the final list of all 15 error boxes. There is no other interesting
feature in addition to GRB 920325 (see last report). For the large error
boxes one expects sources to be inside the error box.

M. Sommer told me that you possibly will visit MPE next week. I would be
glad to show you the results and discuss further details.

Best regards

Jochen
size of
No. GB_NAME long axis comments
1 19_FEB_91 10° lsigma fluctuation (soft) 1’ outside of box
2 21 _APR_91 2.7 deg. 7sigma source 7° outside of box
3 22_MAY 91 357 3 2.5sigma fluctuations in 4‘-10‘ distance

new SNR 20’ away

4 17_JUL_91 2.6 deg. 2.5sigma fluctuation in box

5 04_NOV_91 30’ 3 2-3sigma fluct. around box in 2’-5’ distance
6 09_NOV_91 60’ 2sigma and lsigma fluct. in 8’ and 5’ distance
7 18_NOV_91 38’ bright source 13’ outside of box

8 26_NOV_91 47’ 2.5sigma fluctuation in box

9 02 _DEC_»1 22’ 2sigma fluct. 2’ off the box

10 ll_HAR*bZ 2 deg. 3 sources along the long axis in 5°-10’ distance
11 25_MAR_92 45’ S5sigma source 2’ off the box

12 06_APR_92 30° nothing

13 01_MAY_92 8’ nothing

14 17_MAY 92 22" nothing

15 25_MAY_92 8s 2sigma fluctuation at box boundary



From SCHAEFER@tgrs.gsfc.nasa.gov Thu Jan 14 07:37:15 1993
Date: Thu, 14 Jan 1993 10:35:58 -0500 (EST)

From: SCHAEFER@tgrs.gsfc.nasa.gov

Subject: Preferred positions

To: khurley@space6.ssl.berkeley.edu

X~-Vmsmail-To: SMTP%"khurley@space6.ssl.berkeley.edu"”
Content-Length: 1975

Hi;

I guess that as I write this you are downtown presenting a talk!
Sorry I'm not there, but the short notice on observing time is rushing many
things.

My earlier note gave the error boxes that could be observed from
CTIO and the second list was for the VLA. For CTIO, the preferred boxes
are those south of the equator and roughly near RA=10hr. So I would
suggest selecting from 22 May 1991, 9 Nov 1991, 18 Nov 1991, 11 March
1992, and 1 May 1992. I would feel comfortable with 4 boxes, and 2 boxes
will lead to wasted telescope time. For VLA, the preferred boxes are north
of -20 degrees and between RA=3hr and 16hr. Our long observing time
implies that we need many boxes well spread out in RA over that range. We
wouold strongly prefer the smallest boxes. Our strong preferences are for
bursts 911104, 920720, and 911109. These three boxes are the only ones
with long periods of extended visibility, so that others may only be looked
at for short periods.

We are in the A-n-B array which has a FOV with reasonable
sensitivity of roughly 1’ in diameter. David has recently discovered that
we could use a different mode (spectroscopy mode, with smaller bandwidths
but worse sensitivities) that can get to diameters of 5°. The trouble here
is the reduced sensitivity. This means that any large (around 5’) boxes
that we look at should be for brief ‘snapshots’. That is, increasing the
observing time from 20 to 40 minutes has little impact on our time
allocation, so that the deeply-searched boxes lose little, while the large
oxes do not loose sensitivity. But the boxes we can stare at for a long
cime must be small (<1’) or else we loose big (we loose big either by
mosaicing or going to spectroscopy mode). Also, please be sure to send
along your best position (of course including center and edge positions)
for all the bursts. But concentrate on the three deep look boxes 911104,
920720, and 911109.

Cheers,
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Table 1 GRBs List

EventID Time(U.T.) Peak Counts Bit

Cp
(hr:mn) (cnts/4sec) /\)

901009 00:15:52 31 LMrdlyy, .
901021 00:09:07 Hi /o i
901103 05:52:56 Hi _g/‘ -
901112 19:20:38 Lo Uly [swar (Xltinar /ﬁﬁ
901219 21:52:50 Hi Uly | @qubed Ulrandobn Repall Potaty 4Gt /0
910122 15:14:08 Hi Uly & Got & odatn
910130 11:56:08 Hi Dqurstd Q. RT Jats
910204 08:58:47 Hi  Uly & Gt Gesa 4u
910206 08:45:29 Med Uly
910312 12:43:34 Hi  Uly |%.nz
910314 22:56:12 Lo Uly |
910315 22:55:48 Lo Uly [fegeestd ez
910322 12:41:48 Med Regua o RTJada
910402 14:28:13 Med u, ’
910429 03:11:50 Med GRO |vi RT*®
910522 12:14:08 H oy
910527 23:45:36 Hi BT vrgpact
910709 20:22:38 Med RT riguned
910717 04:33:05 Hi  GRO |,
910723 14:06:16 Lo T ¢ A sienn
910725 13:12:06 Med GRO |77 gt
910803 08:33:28 Med GRO | T regque
910814 19:14:34 Lo GRO | RZ
910815 12:34:32 Med RT regats
910821 10:33:39 Hi No 5 ads
910827 13:11:18 Hi Rk
910905 23:48:55 Med GRO |[F /o0 27
910907 01:04:56 Lo GRO?| Tagus.: @1
910926 18:25:56 Lo GRO | fequucd 1eT
911008 17:56:04 Lo [2quek L 2T
911016 11:01:30 Lo GRO | teyusd o7
911029 04:50:52 Lo [EEWrDS-g

Hi <+-0.1s

accuracy Med +-0.5s
Lo +-2.0s
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From @cmsa.Berkeley.EDU:MEB@DGAIPP1S.BITNET Wed Dec 4 18:20:33 1991

Received: from nettlerash.berkeley.edu by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA02718; Wed, 4 Dec 91 18:20:30 PST

Received: from cmsa.Berkeley.EDU by nettlerash.berkeley.edu (5.64/1.34.5+4)
id AA23877; Wed, 4 Dec 91 18:22:25 -0800

Message—-Id: <9112050222.AA23877@nettlerash.berkeley.edu>

Received: from cmsa.Berkeley.EDU by cmsa.Berkeley.EDU (IBM VM SMTP R1.2.2MX) with BSMTP id &

Received: from DGAIPP1lS.BITNET by cmsa.Berkeley.EDU (Mailer R2.08 R208004) with

BSMTP id 6392; Wed, 04 Dec 91 04:48:41 PST

Received: by DGAIPP1S (Mailer R2.08) id 3478; Wed, 04 Dec 91 13:49:20 EST

Date: Wed, 04 Dec 91 13:38:31 EST

From: Michel BOER <MEB%DGAIPP1lS.BITNET@cmsa.Berkeley.EDU>

To: Kevin HURLEY <khurley@sunspot.ssl.berkeley.edu>

Status: R

Cher Kevin,

1/ OK pour la rencontre de Jupiter. Je ne savais
pas que Cotin y allait. Je vais reflechir pour le SWT, peut etre
Atteia, qui sera aux USA a ce moment la y ira, si il veut.

2/ La proposition GRO est la meme que celle que j’avais deja faite.
Je crois qu’il vaut mieux etre clair et ne pas melanger GRO et
triangulation (qui est en principe exclue du champ de ce programe.
De toute facon les boites d’erreurs GRO telles qu’elles (sauf BATSE)
peuvent donner deja des resultats interessants. En ce qui

concerne la triangulation, il vaut mieux je crois travailler

comme nous le faisons deja actuellement.

3/ Je n’ai pas l’intention d’exclure qui que ce soit, et il me
semble que je ne 1l’ai pas encore fait. Ce qui doit d’ailleurs
etre reciproque, autrement dit au CESR je tiens a continuer

a m’occuper de triangulations. Et a etre au courant des affaires
Ulysses puisque c’est moi qui m’en occuperai au CESR.

4/ Sur un autre registre, j’ai regarde la boite du

22 mai dans ROSAT, et elle est vide jusqu’a a peu pres 5 sigma.

Au dela je n’ai pas encore regarde (il est possible aussi que quand

je traiterai les fichiers de photons, je trouve aussi une source vers

5 sigma, 1l’analyse standard oubliant des sources parfois,

mais j’en doute. J’attend que la boite du 17 juillet soit mieux localise
pour la traiter.

Amities
Michel
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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 AR22497; 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@spaceé6.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
91y//03/15 22555 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



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 YES TRIGGER AT 29336 S UT
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 TURNED OFF--N/O
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. 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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*CATSEARCH PROGRAM*
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BATSE BURST # 222
EVENT OF 1991 MAY 23 DAY OF YEAR=143

EVENT CROSSING TIME AT BATSE : 68605. S. OR 19:03:24.5
COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)
BURST ARRIVAL DIRECTION: 109.700 1.300

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 23/ 5/ 91 IS:

RA= 123.223 DEC= 21.441 DIST= 3.493 AU

BATSE-ULYSSES DISTANCE = 522612640. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION=155.93 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH=-1591.67 SECS.

CROSSING TIME AT ULYSSES IS 67013. S. OR 18:36:52 +/— 149.27 SECONDS

[



Date:_:ym 22 (997
BURST TRIANGULATION CHECKLIST

1. Ulysses Data

BJim Schmidling's stat file correction applied?

D’final ephemeris used?

IITTinal, CDROM data used?

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

Hifa2 spacecraft triangulation, was Ulysses time corrected for aberration?

B 1s the order of the data in CORREL such that a vernier is done on the data with the

best time resolution?

2. BATSE Data

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

& Does To in data file agree with T in plot?

B BATSE ephemeris for T()?

B Error circle position and radius from public catalog used?

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

3. PVO Data

0 Ephemeris of PVO used (not Venus)?
0 2000 coordinates used?

0 Geocentric time used?

B'ACCESS database updated?
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*CATSEARCH PROGRAM*

khkkkkhkhkkhkkhkkhkdkhkhkkhk

BATSE BURST # 223
EVENT OF 1991 MAY 23 DAY OF YEAR=143

EVENT CROSSING TIME AT BATSE : 85129. S. OR 23:38:49.1
COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)
BURST ARRIVAL DIRECTION: 352.000 27.500

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 23/ 5/ 91 IS:

RA= 123.223 DEC= 21.441 DIST= 3.493 AU

BATSE-ULYSSES DISTANCE = 522612640. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 67.96 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 654.23 SECS.
CROSSING TIME AT ULYSSES IS 85783. S. OR 23:49:43 +/- 340.47 SECONDS

o
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*CATSEARCH PROGRAM*

*hkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkkdi

BATSE BURST # 226

EVENT OF 1991 MAY 25 DAY OF YEAR=145

EVENT CROSSING TIME AT BATSE : 69988. S. OR 19:26:27.9

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 229.600 -60.000

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 25/ 5/ 91 1IS:

RA= 123.854 DEC= 21.294 DIST= 3.538 AU

BATSE-ULYSSES DISTANCE = 529241416. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 63.84 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 778.39 SECS.

CROSSING TIME AT ULYSSES IS 70766. S. OR 19:39:26 +/- 336.91 SECONDS
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HUS MODES EDR day 145, year 1991 to day 145, year 1991
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HUS 2A, MODE 2, NOT AVERAGED EDR day 145, year 1991 to day 145, year 1991 12/19/96
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HUS 2A, MODE 1, NOT AVERAGED EDR day 145, year 1991 to day 145, year 1991 12/19/96
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*CATSEARCH PROGRAM*

% %k %k %k Kk Kk Kk Kk %k %k k Kk Kk ok %k k k Kk Kk

BATSE BURST # 228
EVENT OF 1991 MAY 26 DAY OF YEAR=146

EVENT CROSSING TIME AT BATSE : 12744. S. OR 03:32:24.2
COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)
BURST ARRIVAL DIRECTION: 110.100 .600

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 26/ 5/ 91 IS:

RA= 124.169 DEC= 21.220 DIST= 3.560 AU

BATSE-ULYSSES DISTANCE = 532538600. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION=155.23 DEG.

LIGHT TRAVEL TIME ALONG PROJECTED PATH=-1612.89 SECS.
CROSSING TIME AT ULYSSES IS 11131. S. OR 03:05:31 +/~ 154.73 SECONDS

~O
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*CATSEARCH PROGRAM* pPID

khrkhkhkhkhkhkkhkhkkhkhkkhkhkki

ATSE BURST # 229
EVENT OF 1991 MAY 26 DAY OF YEAR=146
EVENT CROSSING TIME AT BATSE : 16750. S. OR 04:39:10.1
COORDINATES ARE 0.000 0.000 6800. (RA, DEC, DIST.)
BURST ARRIVAL DIRECTION: 30.540 -50.710
BATSE PEAK COUNTING RATE: 0000 c/s

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 26/ 5/ 91 1IS:

RA= 124.169 DEC= 21.220 DIST= 3.560 AU

BATSE-ULYSSES DISTANCE = 532538600. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 71.49 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 563.99 SECS.

CROSSING TIME AT ULYSSES IS 17314. S. OR 04:48:34.1 +/- 351.01 SECONDS
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: BATSE Quick-Look DISCLA Rates (4.096 s average) for 91/05/26
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HUS MODES EDR day 146, year 1991 to day 146, year 1991
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COUNTS /32 MS

HUS 2A TRIGGERED DATA EDR  day 146, year 1991 12/19/96
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Burst Counter 15 at UT=22.629654172262 h=81466.755 s 22:37:46.755
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Table L. (Contd.)

Burst Number Activation time
o 1 2 3 |
'PB901121b 194.3 18%09® 10643
PB901213 209.3 706 23.125
PB901216 211.1 1547 15.796
PB901218 213.1 1610 55.518
PB901221 214.1 030 04.998
PB910106 218.1 1639 57.526
PB910117 223.1 057 12234
PB910122 228.1 1513 50.333
PB910202 2342 2057 39.164
PB910203 234.3 919 06.273
PB910204a 235.1 858 45.809
PB910204b 235.2 1048 08.317
PB910204c 2353 14 50 33.466
PB910206 236.3 845 28.848
PB910210 287.1 1735 33.690
PB910211 252 325 22.422
PB910314 255.3 2256 15.307
PB910402 262.1 1427 44.130
PB910404a 263.1 1419 50241
PB910404b 263.2 1717 18561
PB910417 273.1 2007 31.882
PB910517 282.1 502 42.956
PB910527 287.1 2344 33511

I Duration Tgg, s Cail/Casa Remarks
4 5 6
7.59+0.51 1.33£0.24
248 +0.19 1.93 +0.36
223 +0.54 2.05+0.35
10.35 £ 0.68 2.87£0.30
7.38+0.29 1.05+0.22
1.59+0.19 1.81+0.26 U
11.53 £0.64 2.04 +0.27
13.89 £0.12 4.10£0.37 SU
477+031 1.16+0.23
4.55+0.33 1.52 £0.29
4.65+0.15 1.33£0.24
24.52 047 1.50 £0.24
8.72+0.38 1.98 +0.26
0.70 + 0.09 3.17+0.42 U
2.64+0.30 2.12+0.33
477 £0.30 2.82+0.28 U
7.08 +0.38 9.62 0.55 U
35.88 +£0.05 64.86 + 1.85 U
13.78 £ 0.21 2.59 +0.25
4.14+0.18 1.55 +0.21
19.39 +0.21 571+0.39 su
280+0.11 3.56 £0.32 SU
0.12+0.01 2.13 £0.34

Note: The burst was observed independently with other insfrumenss: 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 0.25 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 at least C_,
for any of the two time intervals, 0.25 and 1 s. The C_,
value is automatically 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 Hat 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 insttuments of
the GRANAT observatory (KONUS, WATCH, SIGMA)
[1 - 3] or by instruments 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
operafion, 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 insttument 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
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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

lessage—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,

(4.1/1.2)

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

DATE
90/11/11
90/11/12
90/11/16
90/11/19
90/11/21
90/11/21
90/12/02
90/12/21
90/12/25
91/01/17
91/01/24
91/02/04
91/02/04
91/02/04
91/02/17
91/03/14
91/03/15
91/04/04
91/05/18
91/05/23
91/05/27
91/05/28
91/06/02
91/06/09
91/06/29
91/07/09
91/07/17
91/08/03
91/08/15
91/08/15
91/08/16
91/09/05
91/09/16
91/09/25
91/09/26
91/09/30
91/10/03
91/10/04
91/10/06
91/10/22
91/10/25
91/11/06
91/11/14
91/11/17
91/12/05

TIME

2§1%:
14:
142
183
00:
18:
13:
330
:50
457
18153
08:
14:
:58
0:2s2
<516
2283
5 ¢
7
195
22538
3216
2515
00:
1952
3282

01

00
05
00

14

22

21
22

20

183F
08:
1§24z
124
O/
148
218
35
325
H5)5)
2319
42
09:
04:
:25
03:
(018
01:
213%

14

23

03
18
11
00
01

21

49
57

08
04
09
45

50
58
19

59

59
17
10
03
44

48
59

07
24
34

57

58

01
13

42
40
58
04

PVO RESPONSE
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
(NO)
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
(NO)
N/O
N/O
N/O
N/O
N/O
N/O
N/O
(NO)
N/O
N/O
N/O
N/O
N/O
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 TURNED OFF--N/O
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.

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



Dezalay-> K /93

DATE U.T. Nr UGB Event Nature
1991-04-04 14:19:50.243 263-a GRB
1991-04-04 17:17:18.562 263-b GRB
1991-04-07 03:13:21.146 265-a Solar Flare
1991-04-17 20:07:31.886 273-a GRB
1991-05-16 06:47:23.641 281-a Solar Flare
1991-05-17 05:02:42.959 282-a GRB
1991-05-17 09:03:44.505 282-b Solar Flare
1991-05-27 23:44:36.515 287-a GRB
1991-05-28 07:26:24.093 287-b Solar Flare
1991-05-28 18:17:55.430 287-c Solar Flare
1991-05-31 16:53:41.316 289-a Solar Flare
1991-06-01 14:56:53.229 290-a Solar Flare
1991-06-01 ~15:08 290-b Solar Flare
1991-06-01 19:20:29.144 290-c GRB
1991-06-09 22:05:12.335 293-a Solar Particles
1991-06-10 02:27:27.347 293-b Solar Flare
1991-06-10 13:55:19.964 294-a Solar Flare
1991-06-10 16:53:30.025 294-b Solar Flare
1991-06-11 01:58:25.934 294-c Solar Flare
1991-06-26 20:13:20.758 303-a Solar Flare
1991-06-27 04:29:18.339 303-b GRB
1991-06-29 19:55:48.409 304-a GRB
1991-06-30 02:56:07.591 304-b Solar Flare
1991-06-30 03:29:11.438 304-c Solar Particles
1991-07-13 19:37:58.821 307-a Solar Flare
1991-07-17 04:33:04.862 309-a GRB
1991-07-17 06:25:49.736 309-b Solar Flare
1991-07-20 01:37:48.274 311-a Solar Flare
1991-08-14 11:10:26.782 314-a GRB
1991-08-14 19:14:33.396 315-a GRB
1991-08-17 17:09:24.566 317-a GRB
1991-08-21 10:33:39.184 320-a GRB
1991-08-25 09:36:25.301 323-a Solar Flare
1991-08-27 13:11:18.345 325-a Solar Particles
1991-08-27 14:51:03.053 325-b Solar Particles
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LISTE DES SURSAUTS PHEBUS VUS PAR ULYSSE :
Date Heure Sigma | Heure Seance| Cmax Cmax Loc. N Comment.
Phebus Ulysse Phebus Ulysse a,d
1990-11-11| 78542 . 188 295 HUS : ren
11990-11-12| 53858 |1 53783 189 | 223
1990-11-16| 6130| | 190 | 142 HUS : no data
1990-11-21 288 | I . 210 194 173 143
1990-11-21| 65351 |1 165261 194 167 99
'1990-12-13| 25583 209 234 HUS : rien
1990-12-16 | 56836 i 211 120 faible
1990-12-19| 78769 i 213 689 HUS : no data
1990-12-21| 1806 | 214 | 166 HUS : lim sup
11991-01-06| 59998 ' T 60315 218 179 249
1991-01-17 | 3432 223 206 HUS : limn sup
1991-01-22| 54830 T gca 55160 228 728 461
1991-02-02 | 75459 234 129 faible
1991-02-04 | 32326 1 31840 235 102 176 mou
1991-02-06| 31529 T 30974 236 244 281
1991-02-11| 12322 1 12910 237 353 191
1991-03-14| 82575 1 82404 255 961 580
1991-04-02| 52064 1 ac 51137 262 | 9080 2410
41991-04-17| 72452 T gca 71200 273 758 226
1991-05-17| 18163 I gca 17579 282 326 214
1991-05-27 | 85477 287 245 HUS : lim sup
1991-06-01| 69629 1 70870 290 1871 984 |309.8 33.2 loc Comptel
1991-06-27 | 16158 1 15336 303 244 359 |193.8 -14.6 loc Network
1991-06-29| 71748 1 304 250
1991-07-17| 16385 T 17265 309 342 265 |246.8 -53.8 loc Network
1991-08-14| 40227 1 314 340
1991-08-14| 69273 1 ac/gca 70995 315 1048 168 |342.5 30.0 loc Network
1991-08-17 | 61765 317 153 faible
38019  ac/cga 320 206 HUS : no data

1991-08-21

‘0/'9/92



From "SSL::BRIGGS"@ssl.msfc.nasa.gov Mon Sep 14 16:23:40 1992

Date: Mon, 14 Sep 1992 18:25:29 -0500 (CDT)

From: "SSL::BRIGGS"@ssl.msfc.nasa.gov (Michael S. Briggs, 205-544-7716, Code ES-62, MSFC)
Subject: Schwartz’s 5

To: khurley@space6.ssl.berkeley.edu

X-Vmsmail-To: SSL::SMTP%"khurley@space6.ssl.berkeley.edu"

Content-Length: 1256

Hello Kevin,

At Chryssa’s request I am providing more information about the 5

BATSE triggers whose classification Richard Schwartz has questioned.

The count rates in the table are eyeball averages of the tops of the peaks,
i.e. very short spikes and statistical fluctuations are ignored. None are

visible in channel 4.
Blegel - cnbrhacle {

Trig TJD sec date duration chan 1 chan 2 chan 3 uﬁf“*“'““j'fﬁusf
# (sec) (c/s) (c/s) (c/s) lon ~
230 8403 20250 27 May 91 8 4000 1400 200 2! S%s ¥
288 8414 730 7 Jun; 91 40 350 400 300 Z\iF ¢ 3.8
1039 8571 14386 11 Nov 91 15 1200 1800 1200 1638y 16
1217 8615 8281 25 Dec 91 2 2400 1500 0 1o 109 3
1272 8624 27700 3 Jan 92 ) 6000 2500 200? 29439 3

Are any of these bright enough to be visible to Ulysses? Most of them
look fairly flare-like, however, some have rather shorter durations than
the typical flare. If you think that they might be visible, could you
check the appropriate time for if they were a flare? A confirmation of
either burst or flare would be useful.

Thanks, Michael

4

( f
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From kouveliotou%$8868.span@Sdsc.Edu Fri Aug 28 12:24:29 1992

Date: Fri, 28 Aug 92 19:24:20 GMT

From: kouveliotou%8868.span@Sdsc.Edu (Chryssa Kouveliotou NASA/MSFC (205) 544-7711)
Subject: solar or cosmic ?

To: khurley@sunspot.ssl.berkeley.edu

X-St-Vmsmail-To: HURLEY

Content—-Length: 393

Kevin,

Richard Schwartz suggested that 5 or 6 events classified as flares are
maybe grbs. Could you check in the Ulysses data for the following
times ?

May 27,1991 UT 20248.2 ra
June 7,1991 UT 727.7 ra
Nov 11,1991 UT 14383.8 ra 225.8 dec = -17.3
Dec 25,1991 UT 8279.0 ra 273.0 dec -23.4
Jan 3 ,1992 UT 27698.8 ra = 283.2 dec -22.9

63.5 dec = 21.2
74.5 dec = 22.7

L
I

Thanks,

CK



r DAY, MONTH, YEAR, AND HELIOCENTHRIC ECLIFTIC LONGITUDE OF VENUS
L.] DAY, MONTH, YEAR, AND HELIOCENTRIC ECLIFTIC LONGITUDE OF EARTH

)

el 5 199l 245, 23

T DAY, MONTH, YEAK, AND HEL IOCENTRIC ECLIFTIC LONGITUDE OF ULYSSES
. FOSITION OF ULYSSES ON 27/ 5/1991 1S:
RA=  124.799 DEC=  21.070 DIST= 2,604 AL

27 B 1991 127875

INTERSFACECRAFT DISTANCES IN AU

VENUS-ULYSSES 2.0685
EARTH-ULYSSES 2.604
EARTH-VENUS 1.677



ULYSSES ORBIT - ECLIPTIC PLANE PROJECTION
MAY 27, 1991
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From 081877@essdp2.lanl.gov Mon Aug 10 09:12:09 1992
Date: Mon, 10 Aug 92 10:05:15 -0600
From: 081877@essdp2.LANL.GOV

To: "khurley@sunspot.ssl.berkeley.edu"@BETA.LANL.GOV
Subject: PVO stuff
Content-Length: 450

Kevin, Here is the GB920525 ephemeris from tape.

1992 day 146 at 12882 UT: 258083840. 56.19562 19.18962 (1950)

Also, I am about to send you some files with realtime data on the following
events: 910428, 910505, 910517, 911016, 911029, 911123, 911217, 920220,
920331, and 920502. Generally, the data are not very interesting.

There was no PVO coverage for the following events: 910527, 910721, 910827,
910907, 910927, 911120, and 911210.

John



ULYSSES ORBIT - ECLIPTIC PLANE PROJECTION
MAY 27, 1991

e
‘HH-\' -
/—\ :
\\.

¥

/

J
b




]

4781-1

lfmaneney

DAY S MONMTH YEAR ANMB-HELTGECENTRICECLIPTIC LONGT TUDE - OF VENUS

ey B 1991 LED. 46
DAY, MONTH, YEAR, AND HEL IOCENTRIC ECLIFTIC LONGITUDE OF EARTH

2 L0 B e e oy e e o

DAY, MONTH, YEAR, AND HELIOCENTRIC ECLIFTIC LONGITUDE OF ULYSSES
FOSTTION OF ULYESSES OM 27/ 571991 1S

RAa=— 124 4804 DEC=- 24345 DIST= .52 Ay
i Y T Ly R

INTERSPACECRAFT DISTANCES IN AU

VENUS~ULYESES oy gels
~EARTH-ULYSSES P S
EARTH-VEMUS » 351



Table 1 GRBs List

EventID Time(U.T.) Peak Counts Bit

Cp
(hr:mn) (cnts/4sec)

901009 00:15:52 Hi
901021 00:09:07 Hi
901103 05:52:56 Hi
901112 19:20:38 Lo Uly |ssar
901219 21:52:50 Hi Uly | @aquatel U‘s‘f»uftah 1)
910122 15:14:.08 Hi Uly 4 Gt éwA?a.
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HUS 2A TRIGGERED DATA  EDR  day 147, year 1991 12/19/96

Burst Counter 4 at UT=21.327881957160 h=76780.375 s 21:19:40.375
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HUS 2A TRIGGERED DATA  EDR  day 147, year 1991 12/19/96

Burst Counter 5 at UT=22.585129525926 h=81306.466 s 22:35:06.466
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HUS 2A TRIGGERED DATA  EDR day 147, year 1991 12/19/96

Burst Counter 6 at UT=23.849299841987 h=85857.479 s 23:50:57.479
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From root Wed Dec

8 07:58 19

93

Received: by spaceé6.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

id AA22497; Wed, 8 Dec 93 07:00:41 PST

Received: Wed,
Message—1Id:

Received:

Date: Wed,

To: khurley@space6.ssl.berkeley.edu

Status: R

KEVIN,

8 Dec 93 07:03:53 PST from ESSDP2.dnet by mx.nsi.nasa.gov
<9312081503.AA10272@mx.nsi.nasa.gov>

from ESSDP2.dnet by AMES.dnet with MAIL-11
(utk-maillld v1.7);
8 Dec 93 07:03:57 PST

From: 068486@essdp2.span.nasa.gov
X-To: AMES::"khurley@spaceé6.ssl.berkeley.edu”
Subject: RE:

Wed,

8 Dec 93 07:03:57 PST

(4.1/1.30.1)

(4.1/1.2)

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

DATE
90/11/11
90/11/12
90/11/16
90/11/19
90/11/21
90/11/21
90/12/02
90/12/21
90/12/25
91/01/17
91/01/24
91/02/04
91/02/04
91/02/04
91/02/17
91/03/14
91/03/15
91/04/04
91/05/18
91/05/23
91/05/27
91/05/28
91/06/02
91/06/09
91/06/29
91/07/09
91/07/17
91/08/03
91/08/15
91/08/15
91/08/16
91/09/05
91/09/16
91/09/25
91/09/26
91/09/30
91/10/03
91/10/04
91/10/06
91/10/22
91/10/25
91/11/06
91/11/14
91/11/11
91/12/05

TIME

21
14
01
18

08

02

22

23
21
22
00

il 9x

20
13
08
12
14
01

21
03
18
ik’

01

21

:49
9157
142
:08
00
18:
13’
00:
05k
00:
e

04
09
45
30
50
57
50

%58
14:
14:
<59
22:
255
1'%
17
19:
144
:26
455
148

19
58

56
17

10
03

55

222
:07
124
134
: 24
197
23
¢ 58
315
:25
:55
00::
21
0I9%:
04:
+2/5
03:
01:
0183
21383

48

39

01
13

42
40
58
04

PVO RESPONSE
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
(NO)
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
N/O
(NO)
N/O
N/O
N/O
N/O
N/O
N/O
N/O
(NO)
N/O
N/O
N/O
N/O
N/O
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
92/02/2€ 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)
92/03/2€¢ 02:01 N/O
92/03/27 09:38 N/O
92/03/2% 16:38 (NO)
92/04/04 22:37 N/O
92/04/0& 12:05 N/O
92/04/2C 02:12 N/O
92/04/2%9 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
92/07/2% 19:30 N/O
92/07/2% 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
1991-04-04 14:19:50.243 263-a GRB
1991-04-04 17:17:18.562 263-b GRB
1991-04-07 03:13:21.146 265-a Solar Flare
1991-04-17 20:07:31.886 273-a GRB
1991-05-16 06:47:23.641 281-a Solar Flare
1991-05-17 05:02:42.959 282-a GRB
1991-05-17 09:03:44.505 282-b Solar Flare
1991-05-27 23:44:36.515 287-a GRB
1991-05-28 07:26:24.093 287-b Solar Flare
1991-05-28 18:17:55.430 287-c Solar Flare
1991-05-31 16:53:41.316 289-a Solar Flare
1991-06-01 14:56:53.229 290-a Solar Flare
1991-06-01 ~15:08 290-b Solar Flare
1991-06-01 19:20:29.144 290-c GRB
1991-06-09 22:05:12.335 293-a Solar Particles
1991-06-10 02:27:27.347 293-b Solar Flare
1991-06-10 13:55:19.964 294-a Solar Flare
1991-06-10 16:53:30.025 294-b Solar Flare
1991-06-11 01:58:25.934 294-c Solar Flare
1991-06-26 20:13:20.758 303-a Solar Flare
1991-06-27 04:29:18.339 303-b GRB__
1991-06-29 19:55:48.409 304-a GRB
1991-06-30 02:56:07.591 304-b Solar Flare
1991-06-30 03:29:11.438 304-c Solar Particles
1991-07-13 19:37:58.821 307-a Solar Flare
1991-07-17 04:33:04.862 309-a GRB
1991-07-17 06:25:49.736 309-b Solar Flare
1991-07-20 01:37:48.274 311-a Solar Flare
1991-08-14 11:10:26.782 314-a GRB
1991-08-14 19:14:33.396 315-a GRB
1991-08-17 17:09:24.566 317-a GRB
1991-08-21 10:33:39.184 320-a GRB
1991-08-25 09:36:25.301 323-a Solar Flare
1991-08-27 13:11:18.345 325-a Solar Particles
1991-08-27 14:51:03.053 325-b Solar Particles
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GRANAT

Yﬁl

LISTE DES SURSAUTS VUS PAR LES EXPERIENCES CESR

SUR GRANAT : SIGMA (AC et CAMERA) et PHEBUS

CESR

£~ wot ow Thotlets Gut

()9 £ 1 ms.

Version : 1.0 Date : 21/10/1991
DATE HEURE T.U. (1) |[No UGB| CAM V.L PHE A-C |Origin
1991-04-04 17h17mnl18s562ms 263-b X Cos
1991-04-17 20h07mn31s886ms 273-a X X X Cos
1991-05-16 06h47mn23s641ms 281-a X X X Sol
1991-05-17 05h02mn42s959ms 282-a X X X Cos
1991-05-17 09h03mn44s505ms 282-b X Sol
1991-05-27 23h44mn36s515ms 287-a X Cos
1991-05-28 07h26mn24s093ms 287-b X Sol
1991-05-28 18h17mn55s430ms 287-c X Sol
1991-05-31 16h53mn41s316ms 289-a XX X X Sol
1991-06-01 14h56mn53s229ms 290-a XX X XX X Sol
1991-06-01 19h20mn29s144ms 290-b X X Cos
1991-06-10 02h27mn27s347ms 293-a X X Sol
1991-06-10 13h55mn19s964ms 294-a X Sol
1991-06-10 16h53mn30s025ms 294-b X Sol
1991-06-11 02h04mn27s839ms 294-c X Sol
1991-06-26 20h13mn20s758ms 303-a X X Sol
1991-06-27 04h29mn18s339ms 303-b X Sol
1991-06-29 19h55mn48s409ms 304-a X Cos
1991-06-30 02h56mn07s591ms 304-b XX X X X Sol
1991-06-30 03h29mnl11s438ms 304-c X Cos?
1991-06-30 07h37mn05s264ms 304-d X Cos
1991-07-17 06h25mn53s027ms 309-a XX X Sol
1991-08-14 19h14mn34s774ms 315-a X X X Cos
1991-08-14 10h33mn47s678ms 320-a X X X Cos
1991-00-00 00hOOmn00s000ms 000-a
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*CATSEARCH PROGRAM*

*hkhkhkhkhkhkhkkhxhkhkhkkkhkhkhk

BATSE BURST # 235

EVENT OF 1991 MAY 28 DAY OF YEAR=148

EVENT CROSSING TIME AT BATSE : 77215. S. OR 21:26:55.3

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 242.700 47.100

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 28/ 5/ 91 IS:

RA= 124.799 DEC= 21.070 DIST= 3.604 AU

BATSE-ULYSSES DISTANCE = 53909%568. KM.

ANGLE WHICH BATSE-ULYSSES VEC&OR MAKES WITH GRB ARRIVAL DIRECTION= 88.06 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 60.94 SECS.

CROSSING TIME AT ULYSSES IS 77276. S. OR 21:27:56 +/- 362.95 SECONDS

ki
Do - B0 w*
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BATSE Quick-Look DISCLA Rates (4.096 s average) for 91/05/28
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HUS MODES EDR day 148, year 1991 to day 148, year 1991
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COUNTS / 64 MS

COUNTS /32 MS

HUS 2A TRIGGERED DATA  EDR  day 148, year 1991 12/19/96

Burst Counter 7 at UT=1.109898109436 h=3995.633 s 01:06:35.633
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HUS 2A TRIGGERED DATA EDR  day 148, year 1991 12/19/96

Burst Counter 8 at UT= 2.161026352776 h= 7779.695 s 02:09:39.695
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COUNTS / 64 MS

COUNTS /32 MS

HUS 2A TRIGGERED DATA  EDR  day 148, year 1991

Burst Counter 9 at UT= 2.862437655131 h=10304.776 s 02:51:44.776
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From TERRELL@nisdpO.lanl.gov Wed Nov 27 14:03 PST 1996
From: TERRELL@nisdp0.lanl.gov

Date:

Wed, 27 Nov 1996 15:03:22 -0700

To: khurley@sunspot.ssl.berkeley.edu
S-“ject: dmsp data

F.ooum:
BiC)H
CE:
Subj:

John:

(901204)

jterrell@lanl.gov (James Terrell, NIS-2) 961127

jlaros@lpl.arizona.edu (John Laros)

khurley@sunspot.ssl.berkeley.edu (Kevin Hurley) (data truncated)
DMSP data (901204)

Here are 2 more data sets, for 901204 (my last letter to you contained data for

GRB920519) .
have asked about.

data.

Before that are some lines extracted from my files, regarding bursts you
In cases where there was no DMSP detection, I do not plan to send any
PUB91 means published in proceedings of a 1991 meeting.

Happy Thanksgiving! --Jim

DMSP GAMMA PEAKS,

D

SEC COUNTS. 99DEG ORBITS FOR 8--13: TERRELL DMSP.GAM 961127

6108,6077,6035,6114,6120,6119 SEC. ALT=800KM, VIEW TO 117 DEG. GRB PEAKTIMES

(8,9,10--12,13)

(8)--50,100,200,420
(13)--60,150,375--6000,>6000 KEV (8,9:SSBXM; 10--12:SSBX2; 13:SSBX). BATSE: 3B

CORRECTED FOR AVG DELAYS: 1.82,1.98,5.50,-0.13 SEC. CHANNELS :

(9)--50,100 (10--12)--50,100,200,430,550(-1000 KEV)

DATE FL DAY TIME NOTES--- (ND=NO DATA,NA=NOT APPARENT & NOT ANALYZED)--------

(NO=DATA CHECKED--SHOWS NO DETECTION) (SR=S. RADIATION BELT)
(NR=NORTH RADIATION BELT) (SAA=SOUTH ATLANTIC ANOMALY)

338P34691

901204

901225
910123
910208

910219

910310

910402

910417

910428

1910529

211010
0426
-20519

9
10

8

10

338
338

34973
34973

359P03516
023045631
039032238

039
039
050
050
050

069~

32414
32416
42205
42324
42326
46930

068046767

069
069
069
092
092
092
107
107
118
118

46923
46925
46926
52095
52065
52065
72452
72453
20551
20552

118P20866

149

46062

149P45873
283P23049
117P03957

140

59514

140P59212

140

59406

PVO TRIGGER 34690.57
PEAKS 34973.0 (400/S,<10S), 34991.0 (80/S,<2S) 11/96 1
PEAKS 34973.0 (200/S,<10S), 34991.0 (WEAK,50?/S,<2S) 11/96 L
PVO GRB (3515.8) @830LS (8NO, 9ND, 10ND) 11/96
UL TRIGGER @700LS (8NO, 9NO, 10NO) 11/96
ULYSSES TRIG @593LS (PVO COSMIC TRIG 32379.9)

SHARP PEAK (32414.5,1200/S,<2S) (10SAA) PUB91 L
HARD, SHARP PEAK(1500/S,<4S), 32415.5+TAIL TO 32431 PUB91 L
WATCH GRB,PVO 42658.3,ULYS @688S (1406+59.8)

GRB PEAKS 42323.6(250/S,<4S),42373.6(100/S, <4S, WEAK)

GRB PEAKS,<6S AT 42325.6 (600C/S,<6S),42375.6(300/S,<8S)

IAU 5207 GRS1217+06.6(1950) (184 .8+6.4) PVO, WATCH DIRPLOT
ULYSSES RISE @888LIGHT-SEC

GRB PEAKS AT 46923.2(500/S),941.2(800),959.2(350) (@108.6) PUB9193
GRB PKS 46924.9(1050),930.9(550),940.9(400),958.9(400) @87D PUB9193

GRB PEAKS AT 46925.7(650/S),941.7(300),959.9(250) @80DEG PUB9193
GRB, GINGA, PHEBUS, SIGMA, PVO (51575, 5PKS) ,1989-046 (52105)

PKS 52064.6 (200S,<14S) ,094.6(3800),104.6(5000),112.6(7100),
(CONTINUED) 52122.6(5700),130.6(5700) (9SAA,10NO)

GRB, WATCH,SIGMA,ULYSSES (PVO TRIG 72130.1)

PKS 72453.1(130/S),457.1(170),467.1(90) (ALL<2S) (8NO,10SR)

BROAD PKS 20550.9(900),554.9(900),604.9(1500,<16S) (8SAA) 7/95
BROAD PKS 20551.8(950/S),555.8(800),605.8(900,<8S) 10/96
PVO TRIG 20865.8 (ULYSSES 21802,DIST=1455SEC)

PKS 46062.0(120/S),68.0(120),80.0(1070),<28S (9SAA,10NO:L) 10/96 L
PVO TRIGGER 45872.6@420 LIGHT-SEC

PVO TRIG 23049.3@260LS (8NO, 9NO, 10NO) 11/96
PVO TRIG 3956.7 (8NO,10NO, 11NO) 11/96
BATSE GRB#1613 (319.94,44.17J) (NOT EVIDENT--PEAK MISSED)
(59211.9) PVO TRIG +PHEB,GRAN,ULYS (DMSP8SR,11NO@156DEG)

PKS 59406.3(330/S,<16S)@100DEG, 422.3(350,<6) ,516.3(70,<8) L



920723 205 72188 GRANAT GRB(285.7,26.8(1950) ) IAU5579 (8ND, 10NA@148D)
205P72694 PVO TRIGGER, 72694.1 (11NR)
920731 213 61620 YOHKO GRB,ULYSSES 62196 (BATSE NO) (PVO 61857.4)
10 213 61660 PKS 61662.2(200),682.2(200),700.2(100) (8SAA,11NO) ANNULUS
921004 8 278 50421 GRB,NARROW PKS 50421.0(1100),429.0(500) (10NO, 11SR) ANNULUS
278049107 GRB, ULYSSES@3038LSEC (BATSE NO) +YOH+EUR (PVO 49963.7)



-

| From jlaros@LPL.Arizona.EDU Fri Jun 30 08:44 PDT 1995
| Date: Fri, 30 Jun 1995 08:46:58 —-0700
From: jlaros@LPL.Arizona.EDU (John Laros)
To: khurley@sunspot.ssl.berkeley.edu
Subject: PVO MRO events
Cc: jlaros@LPL.Arizona.EDU, rklebesadel@nisdpO.lanl.gov

Kevin,

I am at LANL working on the PVO data. Ray has generated an up—-to-date PVO
triggered GRB list. It differs from your master list as follows:

910529: PVO has a good looking MRO at 45869.576. At the time of the Uly/BATSE
event around 63ks, the PVO background rate had gone through the ceiling,
apparently due to particles. Are you sure the later event is not solar?
910627: The is no PVO trigger. A preliminary look at RT data shows an
enhancement, but it appears long and soft. We need to plot up the RT data, but
right now it looks more solar than cosmic.

910814: There is no PVO trigger at 40ks.

911228: The 2 PVO events listed for this date actually occurred on 12/26. They
are similar and odd, with slow rises, fast declines, and spectra that are on
the soft end of the GRB distribution. Time for...network synthesis!?

920426: There is a PVO trigger at 03953.730. It is not the greatest looking
thing in the world, but is probably most likely to be a GRB with a rather slow
rise and soft spectrum.

We are now attacking the real time data.

Regards,

John
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From @STAR.STANFORD.EDU:081877@ESSDP2.SPAN Wed Oct 9 14:19:16 1991
Received: from STAR.STANFORD.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA13515; Wed, 9 Oct 91 14:19:13 PDT
Message—-Id: <9110092119.AA13515@sunspot.ssl.berkeley.edu>
Received: from ESSDP2 by STAR.STANFORD.EDU via MAIL-11 with DECnet;
Wed, 9 Oct 91 14:20:27-PST
Date: Wed 9 Oct 91 14:20:26-PST
From: 081877%ESSDP2.SPAN@STAR.STANFORD.EDU
Subject: More PVO ephemerides
To: khurley@sunspot.ssl.berkeley.edu

Status: R Wos EP&
Y D T R (km) ra dec

90 338 34687. 252680317. 258.57381 -23.39342
90 353 78321. 248677456. 279.85427 -24.06424
90 359 03515. 247046400. 286.878 -23.635 interpolated
91 22 54418. 235291563. 324.15655 -15.89856
91 39 32380. 226250855. 344.05029 -8.33670
91 50 42658. 219342141. 356.67619 -2.68948
91 69 47568. 205682631. 17.93532 7.18626
91 104 26605. 174752730. 58.48658 21.75443
91 107 72130. 171182172. 62.82395 22.74430
91 118 20865. 160264715. 75.80118 24.88636
91 142 43979. 132772367. 105.72326 25.32471
91 149 45872. 124406157. 113.85479 24.29285
91 198 16419. 66888778. 154.15816 9.19120
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*CATSEARCH PROGRAM*

J ok koo gk ok ok ok ok ok ok ok ok ok ok ke ok ke

BATSE BURST # 243

EVENT OF 1991 MAY 29 DAY OF YEAR=149

EVENT CROSSING TIME AT BATSE : 63361. S. OR 17:36:00.8

COORDINATES ARE .000 .000 6800. (RA, DEC, DIST.)

BURST ARRIVAL DIRECTION: 216.700 -27.300

EVENT CROSSING TIME AT ULYSSES WILL BE FOUND

POSITION OF ULYSSES ON 29/ 5/ 91 IS:

RA= 125.113 DEC= 20.995 DIST= 3.625 AU

BATSE-ULYSSES DISTANCE = 542353856. KM.

ANGLE WHICH BATSE-ULYSSES VECTOR MAKES WITH GRB ARRIVAL DIRECTION= 79.20 DEG.
LIGHT TRAVEL TIME ALONG PROJECTED PATH= 338.85 SECS.

CROSSING TIME AT ULYSSES IS 63700. S. OR 17:41:39 +/- 363.68 SECONDS



From root Thu Dec 9 11:14 1993
Received: by space6.ssl.berkeley.edu (AIX 2.1 2/4.03)
id AA09450; Thu, 9 Dec 93 11:14:17
Received: from mx.nsi.nasa.gov by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA01091; Thu, 9 Dec 93 10:17:05 PST
leceived: Thu, 9 Dec 93 10:20:23 PST from ESSDP2.dnet by mx.nsi.nasa.gov (4.1/1.2)
Message-Id: <9312091820.AA06809@mx.nsi.nasa.gov>
Received: from ESSDP2.dnet by AMES.dnet with MAIL-11
(utk-maillld v1.7); Thu, 9 Dec 93 10:20:24 PST
Date: Thu, 9 Dec 93 10:20:24 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 MORE RESULTS. I WILL BE SENDING YOU THE DATA FILES.

DATE TIME PVO RESPONSE

90/12/13 07:06 MAYBE-NEAR 3 SIGMA RESPONSE AT 25847 UT

90/12/16 15:47 MAYBE-3.4 SIGMA RESPONSE AT 57130 UT

90/12/18 13:54 N/O

91/01/06 16:39 RI 6 SIGMA 59443-59459 UT

91/02/02 20:57 RI-4 SIGMA AT 75598 UT C3, 5.8 SIGMA SUMMED 75438-75758 UT
IS THIS AN EXTREMELY LONG EVENT?

91/02/06 16:39 RI- 6 SIGMA

91/02/11 03:25 RI

91/03/22 12:41 (NO)

91/04/04 14:19 (NO)

91/05/29 17:36 N/O

91/11/19 17:12 (NO)

91/12/22 15:00 RI WEAK

92/01/16 18:30 RI

92/02/24 09:53 N/O

92/02/29 19:21 (NO)

92/07/14 13:04 RI

92/07/20 05:52 RI

92/07/25 01:41 (NO)

THIS LIST IS STILL NOT COMPLETE. THE REMAINING EVENTS ON MY LIST WERE RECORDED
WITH 64 S TIME RESOLUTION. THESE DATA MAY NOT BE USEFUL.

REGARDS,

RAY
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From QUCBSP.SSL.BERKELEY.EDU:MCGLYNN@[7073.DECnet] Thu May 30 11:07:24 1991

Received: from UCBSP.SSL.BERKELEY.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA01189; Thu, 30 May 91 11:06:53 PDT

Message-Id: <9105301806.AA01189@sunspot.ssl.berkeley.edu>

Date: Thu 30 May 91 11:06:44-PST

From: $SC <MCGLYNN@[7073.DECnet]>

To: ANDERSON@sunspot.ssl.berkeley.edu

Subject: [Resent-MM Mail] OSSE Solar Observation.

Statusi R

Received: from [7073.DECnet] by UCBSP.SSL.BERKELEY.EDU via MAIL-11 with
DECnet; Thu, 30 May 91 11:06:07-PST

Date: Thu 30 May 91 11:06:06-PST

From: MCGLYNN@(7073.DECnet] (Tom McGlynn)

Subject: OSSE Solar Observation.

To: "@D.DIS"QR[7073.DECnet])

The following message is being sent to the GRO electronic bulletin
distribution list. It will also be posted on the GRO bulletin board.

Subj: OSSE flare observation

During the last 48 hours, the Sun has produced 13 M-class flares and one
X-class flare. All but one of the M-class flares were produced by NOAA active
region 6654 and this region has changed little in the last 24 hours, remaining
magnetically potent. As of 29 May 2100 UT, the region was located at NO7E40.
The current flare-event probabilities for the whole Sun are 80% for M-class
flares and 15% for X-class flares throughout the next 3 days. Today, 30 May
1991, begins the second of the Phase I l4-day viewing periods and the Sun will
be accessible to the OSSE nominal field of view via a slew for the first 12
days of this period. For the above reasons, the Sun has been declared the OSSE
Viewing Period 2 secondary target (replacing NGC 1275) for a minimum of two
days. If activity deminishes significantly, normal pointing operations will
resume. If activity remains high, continued solar observations will be
considered.

The instrument will be configured in the following way:
1. All four detectors will be pointed at the Sun.
2. Full energy-resolution spectra will be accumulated at 8 sec intervals.

3. Count rates in 4 energy windows will be obtained at 16 msec intervals. The
windows are defined as follows:

200 -450 keV
575 - 750 keV
4.0 - 7.0 MeV
10.0 - 50.0 MeV

oW
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HUS MODES EDR day 149, year 1991 to day 149, year 1991
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HUS 2A TRIGGERED DATA  EDR  day 149, year 1991 12/19/96
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COUNTS / SEC

HUS 2A, MODE 1, NOT AVERAGED EDR day 149, year 1991 to day 149, year 1991

CALIBRATION DATA INCLUDED
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BATSE Quick-Look DISCLA Rates (4.096 s average) for 91/05/30
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From QRUCBSP.SSL.BERKELEY.EDU:MCGLYNN@[7073.DECnet] Thu May 30 11:07:24 1991

Received: from UCBSP.SSL.BERKELEY.EDU by sunspot.ssl.berkeley.edu (4.1/1.30.1)
id AA01189; Thu, 30 May 91 11:06:53 PDT

Message-Id: <9105301806.AA01189@sunspot.ssl.berkeley.edu>

Date: Thu 30 May 91 11:06:44-PST

From: $C <MCGLYNNQ@R[7073.DECnet])>

To: ANDERSON@sunspot.ssl.berkeley.edu

Subject: [Resent-MM Mail] OSSE Solar Observation.

Status: R

Received: from [7073.DECnet]) by UCBSP.SSL.BERKELEY.EDU via MAIL-11 with
DECnet; Thu, 30 May 91 11:06:07-PST

Date: Thu 30 May 91 11:06:06-PST

From: MCGLYNNQ@R[7073.DECnet] (Tom McGlynn)

Subject: OSSE Solar Observation.

To: "@D.DIS"@[7073.DECnet]

The following message is being sent to the GRO electronic bulletin
distribution list. It will also be posted on the GRO bulletin board.

Subj: OSSE flare observation

During the last 48 hours, the Sun has produced 13 M-class flares and one
X-class flare. All but one of the M-class flares were produced by NOAA active
region 6654 and this region has changed little in the last 24 hours, remaining
magnetically potent. As of 29 May 2100 UT, the region was located at NO7EA40.
The current flare-event probabilities for the whole Sun are 80% for M-class
flares and 15% for X-class flares throughout the next 3 days. Today, 30 May
1991, begins the second of the Phase I l14-day viewing periods and the Sun will
be accessible to the OSSE nominal field of view via a slew for the first 12
days of this period. For the above reasons, the Sun has been declared the OSSE
Viewing Period 2 secondary target (replacing NGC 1275) for a minimum of two
days. If activity deminishes significantly, normal pointing operations will
resume. If activity remains high, continued solar observations will be
considered.

The instrument will be configured in the following way:
1. All four detectors will be pointed at the Sun.
2. Full energy-resolution spectra will be accumulated at 8 sec intervals.

3. Count rates in 4 energy windows will be obtained at 16 msec intervals. The
windows are defined as follows:

200 -450 keV
575 - 750 keV
4.0 - 7.0 MeVv
10.0 - 50.0 MeV

DWW N
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HUS MODES EDR day 150, year 1991 to day 150, year 1991 11/23/96
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HUS 2A TRIGGERED DATA  EDR  day 150, year 1991 12/19/96

Burst Counter 15 at UT=0.010077145894 h= 36.278 s 00:00:36.278
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COUNTS / SEC

HUS 2A, MODE 1, NOT AVERAGED EDR day 149, year 1991 to day 150, year 1991

CALIBRATION DATA INCLUDED

12/19/96
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HUS 2A TRIGGERED DATA  EDR  day 150, year 1991 12/19/96

Burst Counter 0 at UT=1.154474813673 h=4156.109 s 01:09:16.109
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HUS 2A TRIGGERED DATA EDR  day 150, year 1991 12/19/96

Burst Counter 1 at UT=1.235861532423 h=4449.102 s 01:14:09.102
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HUS 2A TRIGGERED DATA  EDR day 150, year 1991 12/19/96

Burst Counter 2 at UT= 3.828140504625 h=13781.306 s 03:49:41.306
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HUS 2A TRIGGERED DATA  EDR  day 150, year 1991 12/19/96

Burst Counter 3 at UT= 5.255946617126 h=18921.408 s 05:15:21.408
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HUS 2A TRIGGERED DATA EDR day 150, year 1991 12/1

Burst Counter 4 at UT= 6.531525497437 h=23513.492 s 06:31:53.492
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HUS 2A TRIGGERED DATA  EDR  day 150, year 1991 12/19/96

Burst Counter 6 at UT= 9.066856443617 h=32640.683 s 09:04:00.683
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HUS 2A TRIGGERED DATA  EDR  day 150, year 1991 12/19/96

Burst Counter 8 at UT=10.664945640564 h=38393.804 s 10:39:53.804
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HUS 2A TRIGGERED DATA  EDR  day 150, year 1991 12/19/96
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B e St T A A I R -
40 B
&

30 EET)

20

10

TIME, SECS

LB L L B 0 B B B NN S B S N N HLAR BN ER L N BB BN AL EL L BN NL L LA BLEL AL BLELE

T e

35

30

25§

II]II[II|IllIIlIlllllIIIIIIllIlIIlIII‘

:III1I1]I![llll!lllllll[lillill 11

TIME, SECS

B# 14



COUNTS /32 MS COUNTS /64 MS

IIIIIIIII|IIIIIIIII [T {

80

70

60

|5

20
10

--
0

40

HUS 2A TRIGGERED DATA EDR  day 150, year 1991 12/19/96

Burst Counter 15 at UT=16.168943252563 h=58208.196 s 16:10:08.196

'lIIllIllIIIIIIIIIII|IIIIIIIII.II 1111 IIIII]!IIlIIIlII!IlIIIIIIIllI]]IIIlIlIé

5 10 15 20 25 30 35 40 45 S0 55

TIME, SECS

R T 1

2]
(=]

TIME, SECS



COUNTS / 64 MS

COUNTS /32 MS

HUS 2A TRIGGERED DATA  EDR  day 150, year 1991 12/19/96

Burst Counter 0 at UT=17.197296418084 h=61910.267 s 17:11:50.267

80

4

70

60

ann
[ —

20 f
10
0 ------- Lo s o o 00 433 Lo s o s s a2 La s o a0 00443 La o s s a3 Lo o s o o a3 43 | RS A A Y Lo s s s a s s Loa o s s s s Lo oo o s u a sy Lo oo s o oy | A L o

0 5 10 15 20 25 30 35 40 a5 50 55 60

TIME, SECS

40 prrrrrTTTT T T Y T T T RN R R T e e T T T =
s =
30 _g
25 g

20 [

15 [

10

:IIIIIIIIII[IIIIIIIII|II

TIME, SECS

[oe)
3t
p—
(o))



COUNTS / 64 MS

COUNTS /32 MS

HUS 2A TRIGGERED DATA  EDR  day 150, year 1991 12/19/96

Burst Counter 1 at UT=18.870383800930 h=67933.382 s 18:52:13.382
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DATE U.T. Nr UGB Event Nature
1991-04-04 14:19:50.243 263-a GRB
1991-04-04 17:17:18.562 263-b GRB
1991-04-07 03:13:21.146 265-a Solar Flare
1991-04-17 20:07:31.886 273-a GRB
1991-05-16 06:47:23.641 281-a Solar Flare
1991-05-17 05:02:42.959 282-a GRB
1991-05-17 09:03:44.505 282-b Solar Flare
1991-05-27 23:44:36.515 287-a GRB
1991-05-28 07:26:24.093 287-b Solar Flare
1991-05-28 18:17:55.430 287-c Solar Flare
1991-05-31 16:53:41.316 289-a Solar Flare
1991-06-01 14:56:53.229 290-a Solar Flare
1991-06-01 ~15:08 290-b Solar Flare
1991-06-01 19:20:29.144 290-c GRB
1991-06-09 22:05:12.335 293-a Solar Particles
1991-06-10 02:27:27.347 293-b Solar Flare
1991-06-10 13:55:19.964 294-a Solar Flare
1991-06-10 16:53:30.025 294-b Solar Flare
1991-06-11 01:58:25.934 294-c Solar Flare
1991-06-26 20:13:20.758 303-a Solar Flare
1991-06-27 04:29:18.339 __ 303-b GRB
1991-06-29 19:55:48.409 304-a GRB
1991-06-30 02:56:07.591 304-b Solar Flare
1991-06-30 03:29:11.438 304-c Solar Particles
1991-07-13 19:37:58.821 307-a Solar Flare
1991-07-17 04:33:04.862 309-a GRB
1991-07-17 06:25:49.736 309-b Solar Flare
1991-07-20 01:37:48.274 311-a Solar Flare
1991-08-14 11:10:26.782 314-a GRB
1991-08-14 19:14:33.396 315-a GRB
1991-08-17 17:09:24.566 317-a GRB
1991-08-21 10:33:39.184 320-a GRB
1991-08-25 09:36:25.301 323-a Solar Flare
1991-08-27 13:11:18.345 325-a Solar Particles
1991-08-27 14:51:03.053 325-b Solar Particles
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