Timing and Spectral Properties
of HMXB Pulsar Cen X-3

Shivangi Gupta

Junior Research Fellow
Physical Research laboratory , Ahmedabad

January 12, 2017



X-ray Binaries

@ |t is believed that most of the
galactic X-ray sources are X-ray
binaries, in which a normal star and
a compact object rotate around a
common center of mass.

@ X-rays originate from material falling
from the normal star onto the
compact object through accretion.

€ Some of these galactic X-ray
sources are highly variable; in fact,
some sources appear in the sky,
remain bright for a few weeks, and
then fade again from view. Such
sources are called "X-ray
Transients”".




Classification of X-ray Binaries

Black Holes

/ 0\

o) @

BeXB

.‘\\‘

- Transicnt

- Persistent

N

&

6
- disc-fed

L wind-Ted
L SFXT

N

=

5

- {Classical) novae
- Recurrent novae
- Drwvarf novae

- Polars

- VY Sculproris

- AM Canum

- AW Sextantis



Rotation axis

Accretion Powered Pulsars

agnetic axis

JRotating neutron star.

dStrong magnetic field
~102 G

JdFlow couples to the magnetic field
at Alfven radius.

d Chanelling of matter along the
magnetic field lines

JdFormation of accretion column

J Emission from polar cap region
& pulsations
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High mass X-ray binary pulsar Cen X-3
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1 !

dOne orbital light
curve obtained from

Suzaku observation.

 Several dip like
features (flares)
were clearly seen in
soft to hard X-ray
light curves up to 40
keV.
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To understand the causes of these dip and flares at different
orbital phases, we have performed time resolved spectroscopy

HXD/PIN light curve (with 100s binning time) showing various segments
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Energy Resolved Pulse Profiles
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Models used in spectral fitting
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Spectral parameters from time resolved
spectroscopy of Cen X-3

2 0 dih : % 1-70 keV spectra
o ) u\“lr“ﬁ" " wﬁ' owk ] . .
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S ! b f partial covering high

energy cutoff power law
model

“* Emission lines at 6.4,
6.67 and 6.97 keV are
detected in the
spectrum.

“* A cyclotron feature at
30 keV
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Spectral parameters from time resolved
spectroscopy of Cen X-3
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Spectra can be also
explained with the
CompTT continuum
model in addition to
other emission lines
and cyclotron
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Cyclotron line Variation with Luminosity
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Cyclotron line Variation with Luminosity

Highecut Model
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Summary and Conclusions

Partial covering absorbed powerlaw model along with high energy cut off fits
well.

Apart from that Comptt model also fits well over the entire energy range of the
spectrum.

Dipping activity detected in the light curve up to 40 keV.

Based on time resolved spectroscopy, we conclude that the dipping activity in
Cen X-3 is caused by an obscuration of the neutron star by dense matter.

A presence of cyclotron line at 30 keV.

Although luminosity changing up an order of magnitude over the orbital
phases, cyclotron line energy is found to be constant.

Future observations with Astrosat will be helpful for more detail studies of
stellar wind mapping around the pulsar.
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