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Various Probes of Gravity
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Various Probes of Gravity

Solar System Exp.
LAGEOS

Cassini
Lunar Laser Ranging

Perihelion Precession of Mercury
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Various Probes of Gravity

neutron star

Solar System Exp.

LAGEOS Double BilAlary Pulsar

Cassini
Lunar Laser Ranging

Perihelion Precession of Mercury
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Various Probes of Gravity

see Narikawa-san’s talk

neutron star

GW151226 /

GW150914

Solar System Exp.
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Why Binary Pulsars?

Scalar-tensor theories as an example

orbital decay due to gravitational radiation
scalar dipole radiation

scalar charge (P P P 2/3 A
b b 2 b

/./ Py (Pb) Danad (M> ]

— S . /I ' | /

large stellar compactness large

© 2005 Sky & Telescope separation

N post-Newton (PN) correction: Pb_2N /3

Binary pulsars are powerful for

Dipole radiation enters at -1 PN order , . .
testing negative PN corrections.
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[Damour & Esposito-Farese (1992, 1993)]

(I) Scalar-tensor Theories

tensor field YGuv
scalar field ¢

matter couples to gravity via
effective metric
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(II) Vector-tensor Theories

Einstein-AEther Theory

v’ preferred direction in spacetime
v’ gravitational Lorentz violation

v’ important Lorentz-violating
parameters: (¢, ,c_ )

v" vector dipole radiation

[Jacobson (2008)]
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(II) Vector-tensor Theories
Einstein-AEther Theory

v’ preferred direction in spacetime
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(II) Vector-tensor Theories
’ \\\ Einstein-AEther Theory
v’ preferred direction in spacetime
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(II) Vector-tensor Theories
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Einstein-AEther Theory

v’ preferred direction in spacetime
v’ gravitational Lorentz violation

v’ important Lorentz-violating
parameters: (¢, ,c_ )

v" vector dipole radiation

[Jacobson (2008)]
v' GW propagation speed
c
VGW = -

GW170817: ¢, < 7 x 1071°
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(I) Scalar-tensor Theories

Orbital decay rate measurement with BH/PSR 2] O—
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Strong Equivalence Principle (SEP)

inertial mass = gravitational mass?
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Stronger than Solar System
bounds by 1000 times! Wi
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Takeaway
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