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Balloon Flights

-to Determine the Frequency of
Weak GRBs (Log N - Log S)

(and their sky distribution)

« Several Groups in the U.S. & U.K.
* Relatively easy to do
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INVESTIGATION AND TECHNICAL PLAN
' FOR THE
TRANSIENT EVENT MONITOR ON THE GAMMA-RAY OBSERVATORY
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Thomas A, Parnell, Co-Investigator

GEQRGE C. MARSHALL SPACE FLIGHT CENTER

February 14, 1978
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TRANSIENT EVENT MONITOR — (not BATSE)

PROPOSAL SUMMARY

Obiectives
Genqw Provide the Gamrma-Ray Observatory (GRO) with a monitor “"">
e 0f the entive uvnocculted sky for transient events and bursts, .

Specific: a, Measure the frequency versus size distribution of _
gamma-ray bursts over a burst energy range of 6 X 10 °
to 6 X 107" erg/em?,

k. Provide a single-station determination of burst direc-
tions within several degrees.,

c. Measure time variations of the intensity and spectra of
strong burst;s and other transient events on time scales
down to 107 sec,

d. Provide a near-Earth station for an interplanetary burst
timing network for strong bursts to derive arc-second
directions. :

e, Continuously monitor stronger X-ray and gamma-ray
sources such as Cyp X-1 for transient phenomena.

Instrument
@ Twelve 48 cm diameter, 1,27 em thick NaI{Tf) diascs —-—.>4‘/ 12 deteCtorS’
with anti-coincidence shields, s 20'x 12 ¢

Configuration: To be determined during study phase so that maximum
sky is viewed with uniform sensitivity. Options include
two 6-detector arrays and four 3-detector arrays,
among others,

Projected Sensitive Area:
5500 c¢m?® in any direction

Sensitivity to Gamma-Ray Bursts:
6% 107% erg/em? for a 10 sec burst

Sensitivity to Longer-Lived Transients:
1/3 Crab in 10 sec assuming same spectrum as the
Crab



Energy Range:
Time Resolution:

Burst Trigger
Logic:

Development Status:

Spacecraft Reguirements

60 to 600 KeV in ~6 channels
0.1 msec

Microprocessor-controlled for minimum false triggey
Commercially available Nal discs in similar

instrument successfully flown on balloon experiments

Final Values

Weight:
Power:
Data Rate:

Aspect Information
Requirements:

Timing:
Liocation

Constraints:

Pointing
Eequirements:

!

508 kg (1118 1b) 21, 4 ;JI-I‘P 1100 kg
3ZW f/f ) — 210w

800 bps continuous v Do 2500 bps

0.1%

0.1 msec absolute

Detector arrays placed for minimum shadowing
of front surfaceg over wide field of view

MNone
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Figure 3. Detactor module (one of twalve).

11



THREE-DETECTOR OFTION

Figure 4. Detoctsr array.
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Original Proposal — 12 Detectors (4 clusters of 3 det.)
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1 of 4 on top

it

Directed Change from Proposal: 6 Detectors
(4 on top + 2 on bottom)




Gaorpe O Marghall Spacs Flght Centas
Hunlswilks, Sy

After Experiment Selection




Balloon Prototype Detectors
(Medical Gamma-ray Imaging Camera Plates;
same size as BATSE, 20" x 72 %)



Pdalicmal Asicnaulicsg & George & Marshall Bpace Flight Canlas
=pnce Admanesiration Hunizwills, Alabgms

Early Model of GRO:
4 BATSE Modules on top;
2 on the Bottom



COMPTEL
EGRET
GRSE

OSSE

(4 Movable
Modules)

Two (of six)
BATSE
Modules

Five Instruments on GRO:
EGRET, COMPTEL, GRSE, OSSE, BATSE



1981

e Loss of GRSE from GRO
 Selection of TRW for S/C

* Long, Flat S/C Design



Final GRO Configuration

COMPTON OBSERYATORY BATSE DETECTOR ASPECT



* The Spec. Det. for BATSE



1982: Letter to NASA HQ
(Charles Pellerin, Dir. Astrophysics)

- regarding the removal of GRSE from GRO

- imploring (begging) that a high resolution, wide-field
capability be added to GRO, specifically for
observations of GRBs

- Signed by R. Lingenfelder, R. Ramaty, S. Woosley, and D.Lamb



GRO-B3=30-028
ATTACHMENT 3

NASN

Mabons Asronautics and
Spave Admimisiaion

vieonge C. Marshall Space Flight Center GRO=83=94-011
Mershall Space Fight Cenber, Alabama 35812

BATSE/GRO
Spectroscopy Modification

A proposal to include an all-sky, medium resolution
spectroscopy capability on the Burst and Transient Source
Experiment (BATSE) for the Gamma Ray Observatory (GRO)

1. Taveatigation and Tecknicel Flan

Principal Investigator:  Ganald J. Fahman
Soeoe Seience Leboratary
NASAMarshall Space Flight Center

MIFC - P ana (Rew, Oplaber (878




NASA

¥ haroral A8rorauioE and
4 Soaca Sdmngiraton
] Rt
) Vizghington, DG The GRO will be one of the cornsrstones of kthe Speace Science
20546 program in this decade, I am laooking forward to the new and
il excleing results which will come from the scientifie
¥ ________b.FEE il investigations on thie mission,
fomfenot BT [AGD)
‘ sincerely,
@Aﬁ;hdﬁTfha_
or., Gerald J. Fizshman B. 1. Edelson

A2saciate hdminiskrater for

Space Sclencea Laboratary Space Science and Applications

Marshall Space Flight Center
Wational Aeronauntices and Space hdminfstration cos
Marahall Space Flight Center, AL 35812 MSFC/FADL/T. J. Les

- GEFC/403/0. Madden
Dear Dr. Flahmana

We have completed the review of your proposal, "BATSESGRO
Spactragcepy Medification,® and I am happy to inform you that I
have accepted wyour proposal for incorporatlon Ente the Burst and
Transient Beurce Experiment [BATEE) on the Gamma Ray Obsarvatory
[ERO) .

You will conktinue to be responsible for Fulfilling the functions

of Primeipal Investigatoer. In addition the fellowing persens are
approved a3 co-investlgatars: : .

Dr. Charles k. Meegan WASRIMEFC
br. Thoxnas A. Parnell HASR/MEFC
Dr. Aezbert B, Wilson HASHR/MEFL
—» Dbr. James L. Matteson University of Ccallfornia
at S5an Diego
—b» Dr. Bonnard J. Teegarden HASHR/GEFC
—» Dbr. Thomas L. Clina WASR/GEFC

It ig clear that the enhanced scientific return resulting from
this modlflcatlon is potentially wery algrificant. It i& alas
clear that making a change at this stage in the program
imireduces some risk, You should understand that the
mofification Is belng accepted with the uwunderstanding that ic ¢sn
ke carried cut within existing cost and schedule constraints.
Should any problem arise, I will resxamine this decision.




NASA

Matioral Aaronaulics and
Srace Adminesiraion

George C, Marshall Space Flight Center
Marshall Spaca Flght Centar, Alabama 35812

BATSE

Burst and Transient Spec. Mod.

Source Experiment

Critical Design Review

June 4-46, 1984

Spectroscopy
Detector Added
to Each Module

BEG s Foers, 008 o R, Oaabes pofin g




Following the Spec. Mod. Add-on,
David Band became part of the
BATSE Team at UCSD, specializing
In spectral observations of GRBs, but
he also maintained an interest in
many other aspects of GRBSs.

David collaborated and worked
closely with many members of the
BATSE Team, as you will hear in
other presentations today.



e Spectral Lines in GRBs?
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‘Huntsville GRB Symposia
& D. Band



Huntsville GRB
Conferences (6)

1991
1993

. 1995
. 1997

1999

. 2008

Oct. 16-18
Oct. 20.22 | | €

Oct. 25-27 | BATSE
Sept. 15-20
Oct. 18-22 | I

(gap following BATSE)
Oct. 20-23 (GBM-Fermi)




SAMMA-RAY BURST
WORKSHOP - 1993

HUNTSVILLE, ALABAMA




The Huntsville GRB
Conferences

David Band authored or
co-authored 36 papers !




The Huntsville GRB
Conferences

David Band: Subjects of some of his
papers at the HSV Conferences:

GRB Intensity & Isotropy Measures

Dipole & Quadrupole Meas.

Constraints on Heliospheric Models

Constraints on Galactic Halo Models



The Huntsville GRB
Conferences

David Band’s subjects (cont.)
 Distribution of GRB Peak Rates

Evidence that GRBs Repeat
Evidence that GRB Don’t Repeat

Cmax/Cmin Distributions



The Huntsville GRB
Conferences

David Band’s subjects (cont.)

 High Time Resolution GRB Spectroscopy
Statistics of BATSE GRB Spectral Features

Nearest neighbors of GRBs

Correlations of GRBs with Known Objects

Robotic Optical Afterglow Observations



Huntsville
Banquet

Oct. 21, 2008

U.S. Space and
Rocket Center






Public Lecture by
N. Gehrels ——

Transfer of the “Bat” from
the Swift Team back to the
GBM (BATSE) Team\






BURSTS

6™ Huntsville Symposium
Huntsville, Alabama  20-23 October 2008

SPONSORING ORGAMIZATIONS
I=arrme-Rory Burst Montior

Swdll

Urissrsthy of Alabare, Hunbsdbo
Cumry Fourndation

QESTH'UTE

EDITORS

Charles Meegan

Linlvarsiflas Space Reseorch Associahon
MNell Gahrals

MNASA Goddord Space Fight Cenfar
Chryssa Kouveliotou

MNASA Marshall Spoce Right Cenler

Melville, New York, 2009
AIP CONFEREMCE PROCEEDINGS ¥ 1133




David L. Band
1957-2009

"He reckoned the number of the stars."
Psalm 147



The End



