CONSTRAINING ASTROPHYSICAL OBSERVABLES USING
GRAVITATIONAL WAVE BACKGROUND
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Gravitational waves are ripples in the curvature of spacetime
caused by certain gravitational interactions, predicted by
Einstein’s theory of general relativity.


http://www.youtube.com/watch?v=TWqhUANNFXw
http://www.youtube.com/watch?v=zLAmF0H-FTM
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Pulsars are rapidly spinning, high magnetized,
dense neutron stars which emits coherent radio
wave pulses along the its magnetic axes.

The millisecond pulsars (MSPs), have very stable
rotation periods in the order of milliseconds
(1-10ms) observed with high timing precision (order
of 100 ns).

The gravitational wave cause distortion in
spacetime and these signature of distortion will be
seen in the time of arrival pulse of MSPs.

GW effects are correlated for all pulsars, we need
multiple pulsar observation for few years to get

the GWB.

Credits: David Champion
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Gravitational wave background refers to the collection of
gravitational waves that are continuously present in the
universe, resulting from various astrophysical processes.
Unlike transient events that produce detectable signals, the
background consists of a superposition of many weak signals

that cannot be individually resolved.






e The GWB characteristic spectrum h_ we get
from coalescence Super Massive Black Hole

Binaries (SMBHBs) describes the GWs relative

10714 4 o
4

he

strength.

e A meter of space-time squashes and stretches
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by 10™™ m will produce a characteristic spectrum
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Energy emitted by the each individual
binary as GWs per frequency.
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MERGER RATE

Comoving number density in Mpc 3 of SMBHB mergers
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Bhi-BULGE MASS RELATION
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Mahalanobis distance

LARGE SCALE COSMOLOGICAL STMULATIONS
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GRAVITATIONAL WAVE BACKGROUND IS A PERSISTENT FEATURE OF THE UNIVERSE.
LXPAND MULTT-MESSENGER ASTROPHYSICS WITH GRAVITATIONAL WAVE DETECTIONS.
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