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Pulsar Timing Arra

Opportunities for detecting ultralong gravitational waves
M. V. Sazhin

Shternberg Astronomical Institute, Moscow
(Submitted June 14, 1977)
Astron. Zh. 5§, 65-68 (January—February 1978)

The influence of ultralong gravitational waves on the propagation of electromagnetic pulses is examined.
Conditions are set forth whereby it might be possible to detect gravitational waves arriving from binary
stars. There are some prospects for detecting gravitational radiation from double superstars with masses

ml ZM2:J 1010 m@.
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PULSAR TIMING MEASUREMENTS AND THE SEARCH FOR GRAVITATIONAL WAVES

STEVEN DETWEILER

Department of Physics, Yale University
Received 1979 June 4, accepted 1979 July 6

ABSTRACT

Pulse arrival time measurements of pulsars may be used to search for gravitational waves with
periods on the order of 1 to 10 years and dimensionless amplitudes ~ 10-11, The analysis of
published data on pulsar regularity sets an upper limit to the energy density of a stochastic
background of gravitational waves, with periods ~ 1 year, which is comparable to the closure

density of the universe.
Subject headings: cosmology — gravitation — pulsars — relativity
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Talk by
® Pulsars are rotating Neutron Star Tapobrata

e Emit Electromagnetic radiation at Sarkar
regular intervals
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Timing Residual

e Observe a pulsar and measure the time of arrival
(TOA) of its pulse

e Find a model which gives the best fit to the TOA

e Calculate the timing residual

® For a perfect model with noiseless background : R = O
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)(n%lin value In three scenarios:

e Hellings - Downs : 94.3

e HD + Shapiro delay : 5.068

e Shapiro delay + VDM : 4
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VDM parameter space

e Solid lines are obtained
from the best fit values

of

® The vertical lines
highlights the constraint
on the dark matter mass
from the amplitude of
the observed signal
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e A non-gravitational source of pulsar oscillation offers a better fit
to the NANOGrav data as compared to standard HD correlation for
stochastic gravitational wave background.

e We are statistically incentive to accept that PTA results offer
evidence for ultra-light vector dark matter!

e Future observations of pulsar timing by PTA collaborations may be

able to enhance the statistical significance of vector dark matter
explanation or rule it out.

Thank You! -
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Sab(Oap) = Prpl yp(0,) + Pgpl sp(0,) + Pypyd vpulO,p)
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Minimization of y* demands S to be negligibly small




