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Introduction

» Sgr A*, the supermassive black hole (SMBH) 1n our
galactic center (GC) Sgr A* April 7. 2017

» M ~43%x10°M, R ~ 8kpc
» 7, ~ 0.04 AU ~ 5 pas

* Monitoring the S-stars (Ghez et al.
2008, Genzel et al. 2010)

v/ Gravity tests 50 pas ~ 10 6, Q

\/ BH physics The EHT Collaboration 2022
v/ Environments in the GC

i Measuring the properties §
of the SMBH .




Testing the no-hair theorem

» Cosmic censorship conjecture (Penrose 1979)
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Measuring the spin of Sgr A* with pulsar timing

» Timing model (Damour & Taylor 1992)

— » = th=D - [T"' A+ Ap+Ag+ AA]
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Credit: Poisson & Will



Measuring the spin of Sgr A* with pulsar timing

» Spin-orbit coupling (Lense & Thirring 1918)
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The post-Newtonian equation of motion
F=—GMAlr* + Flpy + Fso + T+

Light propagation (Romer delay & Shapiro delay)
Ag + Ag = Ry - Fle — 2GM/c3 In (r _R, - 7)

Einstein delay

Ap=t—T=1-— Jdt (1 — GM/c*r — v2/2(32)
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{ in BH spin parameters ‘.

, Shao & Zhang 2023



leading order observables {@, X} < 3 spin
parameters { XA, ;7}
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Require the measurements of the

of | r = —0.99994
the pulsar

Combing the timing of another pulsar
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Measuring the spin with two pulsars

» Timing of each pulsar’s {@, x} gives a curve in the y — y, plane
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In general, there can exist at most
eight different solutions 1n the
global spin parameter space due to
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Combing two pulsars with configurations
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An improvement factor of 10 can be
reached after observing one periastron
passage of the secondary pulsar
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& Shao 1n preparation

The breaking of the degeneracy mainly

dependents on the orbital inclinations of the

two pulsars
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Timing pulsars orbiting around Sgr A* can provide precise tests of
the cosmic censorship conjecture and the no-hair theorem

Combing the timing of two or more pulsars properly can improve
the measurement precision of the spin of Sgr A* for one or two
orders of magnitude
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