
Abstract

Neutron stars are known to be strong emitters of electromagnetic waves in a wide

band of energy starting from the radio frequency to very high energy gamma-rays. It

is known that neutron stars show complex emission pattern in a wide energy band.

The broad band emission characteristics of such neutron stars is an extremely chal-

lenging topic in high energy astrophysics. Depending on whether these are rotation

powered, magnetars or accreting low and high magnetic field neutron stars, they have

different emission mechanisms. During the past years, the operation of the present

generation X-ray satellites, such as RXTE, XMM -Newton, Chandra, Swift, INTE-

GRAL and Suzaku has opened a new era in the study of X-ray binaries. A recent

X-ray mission ASTROSAT launched by India last year will now be adding an extra

mileage in X-ray astronomy.

The thesis mainly is a study of detailed timing and spectral analysis of accreting High

Mass X-ray Binaries (HMXBs) and a few supergiant fast X-ray transients (SFXTs)

that host neutron stars as their compact object using archived data from mostly

Suzaku, Swift and in one Chapter, INTEGRAL mission. We have also carried out an

ellaborate timing analysis of isolated pulsars by exploring the stability of the pulse

profile shape with the Fourier decomposition technique using data from RXTE -PCA .

• In Chapter 1, an introduction to the neutron star binary systems, their accretion

mechanisms with special focus on High Mass X-ray binaries are given, including

a brief introduction of isolated pulsars and also a general idea on the tools used

for the analysis.

• In Chapter 2, a brief introduction of X-ray satellites and instruments used are
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discussed.

• In Chapter 3, the broadband spectral analysis of all classical HMXBs and

SFXTs are carried out. Data taken from XIS and PIN instruments onboard

Suzaku are presented. The broadband X-ray spectrum of the sources have been

fitted with a powerlaw model modified with a high energy cut-off, and cyclotron

line feature(s) (where required). We studied the correlation between various

spectral parameters and discussed the findings in terms of different properties

of the stellar winds and wind accretion mechanisms.

• Chapter 4 is divided into two subsections. In the first Section, we determine the

mid-eclipse time by using the χ2 maximization technique for epoch folding on

lightcurves corrected for orbital motion for different values of trial mid-eclipse

times. In the second Section, the highest energy upto which pulsations could

be detected is presented for each pulsar using Suzaku data. This was done by

plotting the χ2 value for the lightcurves in different energy bands.

• In Chapter 5, a detailed timing and spectral analysis of the Be X-ray binary

SW J2000.6+3210 is presented making use of Suzaku and Swift data. The spin

period of the pulsar found here is ∼ 890 s and spectral analysis predict that the

pulsar belongs to a class of persistent Be X-ray binaries.

• In Chapter 6, the broadband pulsation and spectral characteristics of the ac-

creting X-ray pulsar OAO 1657-415 using Suzaku data is presented. From the

time resolved spectral analysis of this pulsar, it is understood that a clumpy

wind around the pulsar at different orbital phases exist. The flaring observed
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in the lightcurve place OAO 1657-415 intermediate to the normal supergiant

systems and the systems that show fast X-ray transient phenomena.

• In Chapter 7, the pulsation and spectral characteristics of the HMXB 4U

0114+65 as derived from a Suzaku observation is presented. Detailed tim-

ing and spectral analysis that was carried out question the classification of this

pulsar as eclipsing binary. The result is also supported by the timing analysis

of the entire archived data of the IBIS/ISGRI and JEM-X instruments onboard

INTEGRAL. An alternative interpretations of the periodic dip in the lightcurve

of 4U 0114+65 is also discussed.

• In Chapter 8, the long term stability of the pulse profiles of the isolated pulsar

PSR B1509-58 is investigated by Fourier decomposition technique applied on

these pulse profiles and upper limits on the variation of their Fourier components

are placed. The possibility of using such short period pulsars for interplanetary

spacecraft navigation is also discussed.

• Chapter 9 presents summary of the research work and future work that could

follow.


