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Bursts

Unknowns
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Short Gamma Ray Bursts
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. Lightcurve from Ferm:/GBM (10 — 50 keV)

GW170817

GW trigger:
17 Aug 2017
12:41:04 UT

Event rate (counts/s)

{ Lightcurve from Ferm:/GBM (50 — 300 keV)
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Gamma rays:
17 Aug 2017
12:471:00 UT

Lightcurve from INTEGRAL/SPI-ACS
120000 1 (> 100 keV)

Event rate (counts/s)

Frequency (1z)

LSC et al, 2017, ApdL

Time from merger (s)




New class of bursts !

* GRB was very faint:
3-4 orders of

magnitude lower than [l |
SGRBs s e |

GRB 170817A 1

next will be tainter!

e Broadband: seen from
few keV to hundreds
of keV

* Missed by Swift,
AstroSat, CALET. ..
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Reguirements

Order of magnitude higher sensitivity
(Large area, lower noise, background rejection)

Wide spectral band
(1 keV to >1 MeV)

Continuous all-sky coverage
(Two satellites)
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Introducing Daksha

On alert for high energy transients
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Two satellites

Low Energy: SDDs
1-25 keV

Medium Energy: CZT
10-200 keV

High Energy:
Scintillator
100-1000 keV
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Advantage Daksha

» Effective area (2 satellites): 1700 cm?
» Fermi: ~100 cm? individual, ~300 cm? total

» Sky coverage:
» (1% Individual, ~100% two satellites
» BAl: ~119%

* Energy range: 1 keV to > 1 MeV
» BAT 15 — 150 keV, Fermi GBM > 8 keV
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Daksha results — 1

Detect 300-4000 BNS mergers per year
» Also 340 on-axis GRBs per year

| ocalisation:

» ~10 degrees on board
» ~5 degrees ground processing

Broadband prompt spectra
» Only mission to give prompt soft spectra

Hard X-ray polarimetry




Daksha results — 2

* Provide tme and direction of burst
» Lower FAR for GW searches
» | ower detection statistic!

* |[ncrease LIGO detections by 2x — 3x !

Huge aliscovery space
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Other missions




omall satellites and survey missions
* BurstCube (NASA GSFC ++ )

» 1/20 collecting area (52 cm?)
» Csl: 10 keV — 1 MeV
» Launch: 2022/23

« HERMES (italy)

» 1/20 collecting area (50 cm?)
» Csl/ LaBr3: 3 keV — 50 MgV
» Unfundeo

* Few lobster-eye concepts (ISS-TAO, China,
heseus)
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GECAM

Gravitational wave high-energy Hectromagnetic Counterpart All-sky Monitor

Dome

.~ 550600 km, 26°

GECAM-A ¥ GECAM-B

Detectors ;

Spacecraft Payload
electronics | ; electronics

Spacecraft

® Characteristics
Telemetry -
— FOV: 100% all-sky 2" Attitude

— Sensitivity: ~2E-8 erg/cm?/s control
— Localization: ~1 deg (1-o stat., 1E-5 erg/cm?)
— Energy band: 6 keV -5MeV ]
GECAM satellite
® Planned to launch by the end of 2020 (~140 kg for each)
— since LIGO will reach the design sensitivity around 2020 to 2021

Slide from Shaolin XIONG, Institute of High Energy Physics (IHEP), Chinese Academy of Sciences (CAS)




‘ \ Slide from Eric Grove
U.S.NAVAL i _
P GAMERA Mission Concept — Instrument

truncated pyramid Csl array (base 60x50 cm, height 40 cm).
Dimensions fill ESPA volume and mass limit and are compatible with a standard
SmallSat bus.

ellipsoidal dome array spanning the longer ~90x60 cm dimensions of
the ESPA volume. More efficiently exposes detector area to the sky, but requires a

modified spacecraft bus layout.
@ Turtle

» Scintillator modules read out with an array of SiPMs
digitized by a multichannel analyzer.

« Time-tagged pulse-height data are collected,
processed, and stored by a single-board computer
that interfaces with the spacecraft bus.

« GPS provides absolute time with us accuracy.

GAMERA/Pyramid
GAMERA concepts on BCP-100 (Pyramid) /
custom (Turtle) spacecraft.

High Energy Space Environment Branch | 15
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Sullding Daksha

* Lead institute: IIT Bombay
» Support from PRL, TIFR

» Currently active sub-teams:

» SCIENCE
» Detectors and electronics
» Design and fabrication
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Current status

Daksha has been recommended as one
of the leading space astronomy missions
to be taken up for turther study for
realisation in a few years time.
Seed funding is to be provided shortly.
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- DAKSHA

~ Coming soon to a sky near you'!



