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X-ray Pola risation

Polarisation is relatively unexplored in High Bnergy Astrophysies
X-ray emissionfrom the following processes should be polarised
‘Bmission, transmission through magwnetic field

‘Emission, scattering from non-spherical plasma

‘sSywnchrotron, Cyclotron, Non-Thermal Bremsstrahlung

These objects should produce polarised X-ra Y radiation

“Accretionpowered pulsars crab nebula is the only source for
“Rotation powereod pulsars which high S/N X-ray polarisation
‘Magwnetars Measurement exists.

Pulsar wind nebulae This was made w1976 §

*NON-thermal SUpernova remnants recently with Astrosat and Polartight

“Black holes, micro-quasars and active galactic nuclel
*Low Mass X-ray Binaries

*Solar X-rays

‘Gamma Ray Bursts



Chandra X-ray Observatory
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X-ray PoLar’Lmetraz Past, Present, and wear Future
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X-ray Pola rime’craz Technigues

*Bragg reflection: < 3 Rev
*Photo-electrontrack: 2-8 kev
*Thomsow scattering: 5-20 ReV
*Compton scattering:> 30 Kev

*Mev-Gev-Tev band polarimetry being explored

“Pointed : for Rnowwn X-ray sources

‘wide field: for gRBs



Thomson X-ray Pola rimeter

*Photoelectron/Bragg: < g Rev
*Thomson: 5-20 ReV

°Co mptow 1> 30 KeV

X-ray Detector
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Instrument Configuration



Satellite Requirement

Absolute Pointing Accuracy: < 0.1 degree
Spin around viewing axis: 0.2 rpm.
Long Observations: 1-4 weeRs on one source

Maximum possLbLe alwcg cycele



POLIX

e Collimator
e Scatterer

* Detectors

» Detecotr drive electrontes

* Sigwnal processing electronies

* Low Scattering Efficiency

* Large Background
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Electronies

FROM
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POLIX Overview, XPoSat PDR, 8 October 2018
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POLIX Speaiﬁcatiows

Parameter

Value

Photon Collection Area

640 cm?

Field of View

3 degree x 3 degree

Energy Range

8-30 keV

Detectors Proportional Counters
Scatterer Beryllium
Dimension 650 mm x 650 mm x 600 mm
Mass 125 kg

Power 87 Watt

Data Rate 6.5 Gb per day

Modulation factor

40-44%
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COLLIMATOR
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Detector

Top plate or
Window support plate

Mylar window

Wire frame

<« Detector housing

14



wireframe

A fully wired wireframe
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Prﬁwaipw 0'(: charge division

* Principle of Charge
DLVLSLON.
e Resistive Nichrome wires

* Wires Looped together at
the ends
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Collimator

* Restricts the field of view to = deg x = deg

* Hexagonal tapered holes
* Flat top response (+0.2 deg) — to mitigate polnting

Oﬁset POLIX Overview, XPoSat PDR, 8 October 2018 17
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Test Results
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POLIX detector system




Front-end electronics
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Processing Electronics

TMTC-PLD card TMTC-RT card
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X-ray SPECtroscopy and Timing (XSPECT) Payload
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X-ray CCP — Swept Charge Device

0.8-15.0 ReV

64 em 2

200 eV resolution at & keV
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POLIX: Mintmum Detectable
Polarisation

*5 % MDP for 100 mCral
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POLIX effective area

Photoelectric absorption 35

Forward scattering 30
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Stmulated crab Spectrum

Norm = 10.00 ph/cm?/s/keV at 1 keV ; Index = -2.09
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POLIX: Stmulation results
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POLIX MDP for Accretion Powered Pulsars

18 Rs per olag,
X 14 olags
= 252 Rs

S‘PCOtYaL parameters to kewn

From Suzaku observations
of these sources.

(wtewsitg Uuncertatn bgj a
factor of 1-4

Degree of Polarisation
wncertain by a factor of
~2

Planned observations will
give 3-20 sigwma polarisation
Measurements Ln accretlon
Powered pulsars

POLIX 3 sigma sensitivity for
1000, 252 and 31.5 ks observation (background 10.8 counts sec™')
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Accretlng X-ray Pulsars

Image: NASA
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Detection of X-ray Polarisation 1n
Accretion Powered Pulsars

Key signature of strong Magnetic field 1n
Accretion Powered pulsars
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Pulse phase dependence of X-ray Polarisation in
Accretion Powered Pulsars

Determination of beaming pattern in Accretion powered
pulsars
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Energy dependence of X-ray Polarisationin
Accretion Powered Pulsars

Enhanced polarisation near cyclotron line energy
Luminosity dependence of X-ray Polarisation in
Accretion Powered Pulsars

Change of accretion column structure
Luminosity dependence of
Pulse phase dependence of

X-ray polarisation

Change of beaming pattern

37



Black Holes tn BLnarLes
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8-30 keV

POLIX (ISRO) and IXPE (NASA)

Complementary Energy Bands

2-8 keV
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