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Prototype Detectors
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Design goal:
MDP of 2-3% at 5 sigma level for 1 million sec exposu

of a 50 mCrab source.
Potential Sources :50

MDP (no) =(n/u$S) (2(S+B)/T) 12
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Engineering Model
The mechanical configuration

&/ P — e Similar to prototype

counmor. —>Consists  of 4 detectors
TOP PLATE placed in cyclic order on all

sides of the scattering
element

->Larger area

->Qverlapping arrangement to
reduce corner dead area

->Detectors side-connected to
increase stiffness

DETECTORS

Stockholm, 26 August 2014



Sensitivity

Accretion powered pulsars
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Mechanical configuration.....

Top plate or
Window support plate

< Mylar window

e« Wire frame

<« Detector housing
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Polarimeter electronics:
Main sections
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Electronics
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Simulations to optimise scattrer

Vadawale et al. 2009



Collimator

Angular response of honeycomb collimator
with copper plates on both sides
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Collimator
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Model Detectors

ineering

Eng

MR
LI

TR L LT
R AR R i

T I

o
t s a anmun
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Cylindrical detector

* An alternative approach

> No dead area at corners

> Uniform gain and
quantum efficiency in all
directions

> Less systematic
uncertainties

Stockholm, 26 August 2014



Cylindrical detector

e Wire-frame
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The Satellite Bus

- Satellite with ARgos and ALtiKa
(SARAL) ISRO/CNES (Feh 2013)
400 kg

« 3 Axis Stabilised
« 200 kg Payload
« 800 W power

0.1 degree pointing
Spin (power generation??)
Reorientation, Long staring

Stockholm, 26 August 2014
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X-ray Polarisation
Polarisation is unexplored in High Energy Astrophysics

X-ray emission from the following processes should be

polarised

Cyclotron

*Synchrotron
Non-Thermal Bremsstrahlung %

~Scattering fromrnon-sphericai plasima

These objects should produ
Accretion powered pulsars
*Rotation powered pulsars
Magnetars

‘Pulsar wind nebulae
-Non-thermal supernova remnants

Crab nebula is the only source for
which X-ray polarisation
measurement

Exists with high s/N.




Accreting X-ray Pulsars
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Accreting X-ray Pulsars
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Accreting X-ray Pulsars

Table 1: 9 keV: Time is in secs. Table 2: 18 keV: Time is in secs.

Source name Pencil Beam Fan Beam Source name Pencil Beam Fan Beam

Li Be Li Be Li Be i Be
GX302 2001 5008 73300 166430 G SO0 1074 30060 10507
1A 1118-61 796.82 147982 168337 4173.89 1A 1118-61 WA835 395687 199573 1567.91
Vela X-1 §134 203061 2344.84  6009.46 Vela X-1 186465 936077 Q0688 1135.99
A0535+26 44 1834.52 2046.14  5174.35 A0535+26 970050 3588 41 134654 179676
A MG IS Sl ] XTEJIOM64274 763006 1011355 367432 486696

AUL907+09 1418456 4358018 4000816 122919.75 U 1007400 13400043 180406.98 64500.60 9115866
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Jets & Motion in Accretion Disk
around Black Holes

Image: NASA Stockholm, 26 August 2014 Tanaka et al. 1995



polarization degree (%)

X-ray Polarisation in Black Holes
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X-ray Polarisation and Corona




X-ray Reflection from BH Accretion Disk
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Polarisation from BHCs in disk Dominated state
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Polarisation from BHCs in disk Dominated state

Source name Net MDP 6-9keV  Net MDP 9-11keV  Net MDP 11-15keV  Net MDP 1 1-15keV
(MJD range) 5o 5o S50 3o
Li Be Li Be Li Be Li Be
GROJ1655—40 (53442-53449) 097 1.69 296 4.71 8.37 11.63 5.37 747
GROJ1655—40 (53511-53525) 0.52 0.88 1.77 2.69 443 594 2.85 3.81
GX 339—4 (52472-52518) 0.36 0.62 2.92 4.67 18.10 25.10 11.62 16.11
Cygnus X-1 (50225-50242, 50250-50252) 1.57 2.70 15.16 23.84 - - - -
H1743—322 (52823-52843) 142 2.89 6.25 11.10 35.94 53.63 23.08 3443
XTEJ1817—330 (53765-53780) 1.21 2.26 08.28 14.14 5576 - 3579 51.64

Maitra and Paul 2011
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Rotation Powered Pulsars & Magnetars
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Instrument _atus

Stockholm, 26 August 2014



Mission Status

Advisory Committee for Space (ADCOS)
Recommended in Dec 1012
Satellite compatibility etc. worked out

May 2014: Mission Planning

Equatorial / Polar ?

Stockholm, 26 August 2014



Polar vs Equatorial
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New Development/
Jgggpcpdrgyaﬁmeter with proportional counters
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No. of occurances->
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