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TESTING POST-NEWTONIAN
GRAVITY

©
WUGRAV

WASHINGTON UNIVERSITY GRAVITATION GROUP

e The Parametrized Post-Newtonian Formalism
o GR and Scalar-Tensor Gravity

e Measurement of PPN parameters
o Light Deflection and Time Delay

o Mercury’s Perihelion Advance

(o]

Tests of the Strong Equivalence Principle
.. © Is G constant?
| "o Is Momentum Conserved?
[ ¢ Bounds on the PPN Parameters
! o The Rise and Fall (and Rise) of Scalar-Tensor Gravity
The Search for Gravitomagnetism
o Gravitomagnetism, Frame-Dragging and Mach’s Principle
o Gravity Probe-B
o LAGEQOS Satellite Tracking

Future Tests
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¢« MERCURY ORBITER
o Possible ESA mission ca 2010; US proposals coming
o Ka and X-band tracking proposed
o Could improve w, G and v by factor ~ 10.
e RELATIVISTIC CELESTIAL MECHANICS
o Global analyses of large data sets
o Earth satellites (LAGEOS, ...), LLR, planetary tracking (Mer-
cury, Mars .. .), interplanetary 5 /C (magellan, galileo, cassini, . . )
o Yukawa-like gravity effects
o Modest improvements in PPN parameters, G.
o Interplanetary laser ranging
e OPTICAL INTERFEROMETERS IN SPACE
o 3 - 30 pas accuracy
o ytolx107°
o Barely sensitive to 2nd order term (A)
o Ongoing development effort at NASA for stellar and galactic as-
tronomy, search for planets, proper motions, binaries
e« DEDICATED TIME DELAY MEASUREMENTS
o Piggyback accurate ranging on other missions that go behind the

SuIl
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GRAVITATIONAL WAVES
AND THE VALIDITY OF

GENERAL RELATIVITY

WUGRAV

WASHINGTON UNIVERSITY GRAVITATION GROUP

¢ The Binary Pulsar
o Gravitational Waves to High Post-Newtonian Order

o Why?

o DIRE: Direct Integration of the Relaxed Einstein Equations
¢ Gravitational-wave Tests of General Relativity

o Polarization of Waves

o Tests of Radiation Damping

o Speed of Waves and a Bound on the Graviton Mass
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