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A satellite platform for the next "Innovativa Forskningsatellit”.

> Call for proposal by the Swedish National Space Board (SNSB).
> Satellite platform provided by OHB Sweden
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A satellite platform for the next “Innovativa Forskningsatellit”.

Swedish National Space Board (SNSB)
OHB Sweden

_ Standard Platform

Orbit 540 km altitude,
53°inclination

Mass 25 kg
Power 30W
Data 150 Mbyte /
contact
Pointing
Accuracy 0.1°

Knowledge 0.01°
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> Polarisation studies in high energy X-rays A Ly &
> Bright sources S

> Not very strict pointing constraints

_ Standard Platform

Orbit 540 km altitude,
53°inclination

Mass 25 kg
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Data 150 Mbyte /
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Pointing
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> Polarisation studies in high energy X-rays % éiTHE&“éN“Qf ¥
> Bright sources S

> Not very strict pointing constraints

Gamma Ray Bursts ! _ Standard Platform

Orbit 540 km altitude,
53°inclination

Mass 25 kg
Power 30W
Data 150 Mbyte /
contact
Pointing
Accuracy 0.1°

Knowledge 0.01°
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- Gamma Ray Bursts

Bursting Out

Formation of agamma-ray burst could begin
either with the merger of two neutron stars or
H with the collapse of a massive star. Both these ,
I' events create a black hole with a disk of material / X-rays,
around it. The hole-disk system, in turn, pumps/ visible

' out a jet of material at close to the speed of light. light,
\—_. ) e ; LS g Jet collides with radio

Meutron stars

Shock waves within this material give off rqdmtlon. s blenE rasdliien U

{external shock wave)
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Afterglow
star :

Hypernova scenario

Figure from Gehrels + 2007
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Figure from Borgonovo + 2007 <%, o
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Figure from Borgonovo+ 2007 0 o
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> Multiple competing models which explain the gamma ray
spectrum and time variations



Prompt Emission
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Synchrotron / Inverse Compton / Photospheric g OCH KONST 82
Ko o3
TR
Bursting Out

Formation of a gamma-ray burst could begin
either with the merger of two neutron stars or
4. with the collapse of a massive star, Both these
J events create a black hole with a disk of material X-rays,
Meutron stars : . T i . isibl
\ around it. The hole-disk system, in turn, pumps visible

' out a jet of material at close to the speed of light. - . light,
hock wa . within thi . ial qi ff radiati Jet collides with =Ta [Ta
- Shock waves within this material give off radiation. L o RIERE VR AR AT
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Polarisation studies of Prompt emission
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Figure made from data in Toma+ 2009
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Science Case Yot
> Polarisation measurements of the prompt gamma ray emission

to learn more about the emission mechanisms

Satellite Opportunity
> InnoSat-2 platform provided by SNSB

Can we put the two together ??
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Can we put the two together ?? {%% KTH %\é
- SPHiINX (Satellite Polarimeter for High eNergy X-rays) Rl

Scintillators = ¥ s O .
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Power
supply
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Can we put the two together ??

> Monte Carlo simulations - Geant4
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Monte Carlo simulations — Geant4 %3 KTH %;
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> Source photons >

> Spectrum and duration from Fermi,
> polarisation fraction — 100%, polarisation angle —random
value

> Background photons (unpolarised) / particles —
> Cosmic X-ray Background spectrum
> Albedo photons from Earth’s atmosphere
> Trapped and albedo particles (protons, electrons and
positrons)

> Analyse modulation curves to get performance for 100% case

> Extrapolate the performance to the polarisation fraction in
different models.
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> Results from the proposed design é%(?H%%
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> We expect to detect / see ~200 GRBs in the two year i T

mission lifetime
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> Results from the proposed design ﬁégK/fH%%
G, v
> We expect to detect / see ~ 200 GRBs in the two year Yo eoth

> The sensitivity (minimum detectable polarisation fraction) for
these 200 GRBs gives ~ 80 GRBs with MDP < 0.3 !
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And we can do more! gg KTH%?;
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Additional diagnostics ¥

> Simultaneous spectral measurement - correlations

> Simultaneous lightcurve measurements

400 -
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> Time and energy i T”E' h{ e
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Science Case Satellite Opportunity g TIHH S
> Polarisation > InnoSat-2 platform < yerensear &

measurements provided by SNSB s T

SPHiNX (Satellite Polarimeter for High eNergy X-rays)

> Proposal Phase A/B1 submitted to SNSB.
> Three competing missions — DICE, SIW and SPHINX
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Stop here
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Polorizotion degree
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Backup Slides

Photomultiplier (Hamamatsu)
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Table 1

GRB polarization measurements.
Pub Energy
Date GRB Instrument (keV) I1 Refs.
2004  GRB 021206 RHESSI 150-2000  80% + 20% Cobum and Boggs (2003)
2004  GRB 021206 RHESSI 150-2000 < 4.1% Rutledge and Fox (2004)
2004  GRB 021206 RHESSI 150-2000 411?4% Wigger et al. (2004)
2005 GRB 930131 CGRO/BATSE 20-1000 (35-100%) Willis et al. (2005)
2005  GRB 960924 CGRO/BATSE 20-1000 (50-100%)* Willis et al. (2005)
2007  GRB 041219a INTEGRAL/SPI 100-350 98% + 33% Kalemci et al. (2007)
2007  GRB 041219a INTEGRAL/SPI 100-350 96% + 40% McGlynn et al. (2007)
2009  GRB 041219a INTEGRAL/IBIS  200-800 43% + 25%P Gtz et al. (2009)
2009 GRB 061122 INTEGRAL/SPI 100-1000 < 60% McGlynn et al. (2009)
201 GRB 100826a  IKAROS/GAP 70-300 27% + 11%° Yonetoku et al. (2011b)
2012 GRB 110301a IKAROS/GAP 70-300 70% + 22% Yonetoku et al. (2012)
2012 GRB 110721a IKAROS|GAP 70-300 80% + 22% Yonetoku et al. (2012)
2013 GRB 061122 INTEGRAL/IBIS  250-800 = 60% Gotz et al. (2013)
2014 GRB 140206a  INTEGRAL/IBIS  200-800 = 48% Gotz et al. (2014)
2016 GRB 151006a Astrosat|/CZTI 100-300 - Rao et al. (2016)

2 Albedo polarimetry.
b Variable I1.
¢ Variable position angle.
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