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ASTROSAT UVIT: Twin Telescope, 1.8 arcsec

38 cm each, filters
130-180, 200-300, 320-550 nm

SXT: Soft X-ray Telescope, 2 arcmin
0.2-8 keV, CCD: 150 eV @ 5.9 keV
150 cm”2 at 1.5 keV

CZTI: CdZnTe pixelated detectors
2-D coded mask, 15-150 keV
6% @ 100 keV, 480 cm”2

CZTI
LAXPC: 3 Proportional counters
FOV 42 x 42 arcmin, 10 microsec
12% @ 22 keV, 6000 cm”2, 3-80

SSM: 3 Positional Sensitive PC
1-D coded mask, 2.5-10 keV
~50 mCrab per staring

Launch: 28 Sep, 2015
650 km, 6 degree inclination 2



Ultra Violet Imaging Telescope (UVIT)
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12

UVIT filters

130

140

— N242W
—N242Wa
— N245M
—N263M
——N219M
— N279N

200 220 240 260 280 300

— F148W 50
== F148Wa
—F154W
—F172M
N\ — F169M 40
£
<
g
= 30
2
<
]
2
2120
&
=
10
150 160 170 180 0
‘Wavelength (nm)
~—V461W
—V391M
50 ~TV347T™M
“——V420W
——V435NDX10

w -
> =}

[°3
=}

Effective area (sq. cm)

10

—

L]

320 340 360 380

400 420 440 460 480
Wavelength (nm)

500 520 540

Wavelength (nm)

Tandon et al. 2016 24



UVIT image resolution
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Ultra Violet Imaging Telescope (UVIT)
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Soft X-ray Telescope (SXT)

Soft X-ray Telescope
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Soft X-ray Telescope (SXT)

Singh et al. 2016
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Soft X-ray Telescope (SXT)
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normalized counts s~ keV

(data—model)/error

normalized counts s-1 keV-!

Soft X-ray Telescope (SXT)
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CdZnTe Imager (CZTI)

FWHM: 4.6 x 4.6 degree, Csl(Tl) veto detector

Angular resolution: 17 arcmin

Bhalerao et al. 2016*



CZTIl Instrument Performance: Crab observations
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CZTI detection of 151006A

On the first day of operation.
Incident at 60°.7 from vertical

(6, =34° 6, =58°)

Material around CZT detectors are
transparent to X-rays above 100 keV.
Significant detection area for off-axis
sources.
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Crab Polarization
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Counts
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Large Area X-ray Proportional Counter (LAXPC)

LX10 Anode A8 on 19-10-2015

21.2% at 30 keV
16.4% at 60 keV
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Normalised Intensity

-

Crab Pulse Profile (19 Oct 2015)
(LAXPC 1+2+3) Crab Pulse Profile (19 Oct 2015)

Crab and background spectra: LAXPC—-3
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4U 1636-536: Thermonuclear X-ray bursts
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4U 1636-536: Thermonuclear X-ray bursts
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4U 1636-536: QPOs

Power
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HMXBs: Vela X-1

Vela/Crab Spectra
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HMXBs: 4U 0115+63
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Frequency (Hz)

High frequency signlas with LAXPC
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The first year of ASTROSAT

Six months PV phase

Six months GT

30 Ms

Efficiency :

~10% (UVIT) to

~ 55% (CZTI)

140 sources, 337 targets

Courtsey: AR Rao 4
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POLIX: Thomson X-ray Polarimeter

VIEWING / SPINNING AXIS
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X-ray Polarisation

Polarisation is unexplored in High Energy Astrophysics

X-ray emission from the following processes should be
polarised

Emission, transmission through magnetic field
Emission, scattering from non-spherical plasma
Synchrotron, Cyclotron , Non-Thermal Bremsstrahlung

These objects should produce polarised X-ray radiation

*Accretion powered pulsars Crab nebula is the only source for
*Rotation powered pulsars which high S/N X-ray polarisation
‘Magnetars Measurement exists.

g i i I
Pulsar wind nebulae This was made in 1976 !!

‘Non-thermal supernova remnants
*Black holes, micro-quasars and active galactic nuclei
*Solar X-rays
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Cylindrical detector
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POLIX Detectors
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The Satellite Bus

« 3 Axis Stabilised
« 200 kg Payload
800 W power

0.1 degree pointing
Spin
Long staring




POLIX: Sensitivit
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POLIX: Sensitivity

POLIX Signal to Noise ratio for dif ferent exposure and source polarisation
Background rate; 34, Crab count rate: 34 (5-50 keV), Modulation factor: 40%
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Accreting X-ray Pulsars
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polarization degree (%)

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

Dovciak et al.



