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INTRODUCTION
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OVERVIEW OF THE IDEA

With a modified dispersion,

GWs emitted at different
frequencies will be travelling at

different speeds = Difference in
times of arrival.

Offset in arrival times lead to
dephasing of waveform w.r.t GR

predictions.

Constraints on phasing used to
constrain the magnitude of
dispersion.

Model independent way of
testing LV by invoking a
modified dispersion relation.

We use effects only due to GW
propagation ignoring generation
of Lorentz violating GWs.

@ Generic dispersion relation:
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PROPAGATION EFFECTS

@ Define length scale \y = hc AT,
T _ h
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e A>0,a>1orA <0,a<1= v, > c(superluminal).
o A<0,a>1orA>0,a<1= v, <c(subluminal).

° a=1=>vg=c.

Aty = (1+2) [Ate - ZAD{:Q ( fezla — fg,}a)]
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METHOD

@ Frequency domain phase: ¥(f) = Ysr(f) + dVa(f).

a—1
o 0o = — 775 epta [OJ;Z)f]

o §Wq_y = TADin(TEM,

. " 1 a—1
o 00,z = —sign(A) = Mﬁ;ta [( 'tz)f}

o 0Wo_y = sign(A)F2In(=HY),

V.

Mirshekari et al., 2012

@ GW observations directly estimate luminosity distance Dy ; redshift z
inferred from D; assuming ACDM cosmology.

@ We developed an analysis scheme within Bayesian inference to carry
out the proposed test of GW dispersion.
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CONSTRAINING THE WAVELENGTH SCALE O

e We simulate waveforms conforming to GR and use Lorentz
violating waveforms as templates.
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Figure : For 40 + 33 M, binary at 500 Mpc; using O1-like sensitivity.
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SIMULATION RESULTS

Aa = he AT

Table : Estimated bounds from a simulated 40 + 33 M, binary at

Dy, = 500 Mpc.:
a | A>0[eVZ ] | Agsolml] A< 0[eVZ?] | Apcolm]
00 [ <719x10=% [ >146x10" | <1.49x10~* | >1.02x 10"
3 | <200x107% [ >818x107 [ <2.02x10-% | >8.13 x 107
£ [ <340x1075 | <4.88x107° | <212x 107" | <1.18 x 10~
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DeTeECTING POSSIBLE GW DISPERSION
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Figure : For 40 + 33 M, binary at 500 Mpc; using O1-like sensitivity.
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CONCLUSIONS

@ Developed a Bayesian parameter estimation method to
constrain Lorentz violations using GW observations.

@ Results from simulations indicate GW observations can
put first ever constraints on Lorentz invariance violations
from the purely gravitational sector.
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