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The Multi-Messenger Connection

 Gamma-Ray Bursts (GRBs) are short and intense gamma-

ray flashes
« We are particularly interested in short GRBs (~18s) = 1750 | ightamrve rom Forms/GEM (50 — 300 kaY)
» The collision of two neutron stars result in two completely F Ly
different types of messenger! o T30
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The Need for BurstCube

There are other GRB detectors, but large areas of the sky are not within the field of view of any mission.
Using CubeSats, we can significantly increase the sky coverage by a small fraction of the cost, with high returns!

Only nearby sources are detectable with gravitational waves, and therefore they are likely to be bright:
a small missions is sensitive enough
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https://swift.gsfc.nasa.gov/results/batgrbcat/3rdBATcatalog.pdf

The Cube in BurstCube

CubeSats are small satellites that use commercial off- BurstCube Fermi-GBM (since 2008)
the-shelf components

- Cheaper and faster to build

- Unigue opportunity for early-career professionals:
a small team handles a full-fledged mission

- With limited resources, there’s less margin of error

BurstCube is possible thanks to
Silicon Photo-Multipliers (SiPMs)

- Semiconductor technology (solid state)
- Light, compact and power efficient

- Comparable efficiency to traditional PMTs

BurstCube is the first CubeSat using the
Tracking and Data Relay Satellite System (TDRSS)




Integrated Spacecraft

SmallSats require all the components and I&T processes essential to larger missions.
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BurstCube Launch and Status

e Launched to the ISS on 3/21 and Deployed on 4/18.

« Contact 90 minutes after deployment (first try)!

« TDRSS beacons report on health of mission every few hours (a first for a CubeSat)
» The instrument works beautifully

« Needed to adjust the noise threshold resulting in a higher low energy threshold

o Using ACROSS (nttps://pcos.gsfc.nasa.gov/multimessenger/) to selectively look for triggers from other missions.

» Released our first GCN on 8/29! (See next slide on why this was ‘late’)
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GCN Circular 37340

Subject  GRB 240629A: First GRB Detected by BurstCube

Date 2024-08-29T17:00:16Z (11 days ago)

From Judith Racusin at NASA/GSFC <judith.racusin@nasa.gov>
Via Web form

I. Martinez-Castellanos (GSFC/UMD/CRESST), A. Myers (GSFC/ORAU), D. Violette (GSFC/ORAU), L. Angellini
(GSFC), J. Asercion (GSFC/ADNET), M. S. Briggs (UAH), R. Caputo (GSFC), J. Cox (GSFC), G. de Nolfo
(GSFC), K. Gasaway (GSFC), S. Griffin (UWM), D. Hartmann (Clemson), B. A. Hristov (UAH), A. Joens
(Berkeley), P. Nuessle (GSFC/GWU), J. S. Perkins (GSFC), J. Racusin (GSFC), S. Semper (GSFC), P. Shawhan
(UMD), J. Smith (UAH), L. Tian (GSFC) on behalf of the BurstCube Team:

At approximately 16:53 UTC on 29 June 2024, BurstCube detected GRB 240629A, also seen by Fermi-GBM (GCN
36786) and SVOM (GCN 36805). The spacecraft reported time was 16:53:28 UTC, with an approximate offset
of —25 s from the GBM trigger time, which we attribute to BurstCube’s onboard clock uncertainty at the
time of this data collection.

This is the first GRB detected by BurstCube in a ground analysis of downlinked commissioning data.



https://pcos.gsfc.nasa.gov/multimessenger/

BurstCube Challenges

e One solar panel failed to delploy

« Covering the Star Tracker and a Course Sun Sensor 200 r\
» Additional anomalies in Attitude Control System (ACS) 375 -
e Only viable ACS mode is Sun-point (no 2-axis control) 350 1

« Sun point — more drag — shorter mission lifetime 3257

300 A
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« Data throughput lower than expected
275 A
250 A

All of these challenges have prevented us from 2951 — Burstcube
consistently operating the instrument and distributing —— PelitSAT (shifted to BC/SN time)

2024-06-01 2024-08-01

the data. 200

Time (utc)




BurstCube Next Steps

Operating the instrument as much as possible

Downlinking as much of our science data as possible

« Enable offline searches, instrument performance metrics, and other scientific/technical results
Working to archive and publicly release all of the data

» Will release the data prior to publishing scientific results.

Developing a full publication plan - there is a lot to talk about.

o Lessons learned, Mission Details, Instrument Performance, GRB results...
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