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Galactic Centre Pulsars

Probe GC ISM & DM

Measure SMBH properties
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Test Strong Field Gravity
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Galactic Centre Pulsars
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Pseudo-Luminosity at 10 GHz (m]y-kpc?)
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* Within the central parsecs: hundreds of young pulsars + thousands of MSPs

A large fraction of pulsars can be detected under the AA4 or AA* array stages
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Pulsar-Supermassive Black Hole System

* Novel probe of the theories of gravity

and the GC environment

* Measuring the properties of the GC
SMBH at unprecedented precision

* Pfahl & Loeb, 2004, Liu et al., 2012,
Psaltis et al., 2016; Hu et al., 2023,

Image credit: SKA Organisation/Swinburne Astronomy Productions
Hu et al., 2026...
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Pulsar Timing and Timing Model
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* Orbital motion & light propagation

* Realistic timing model: all effects above timing precision

oroA = 1 ms
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Orbital Motion
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Light Propagation

AR = z/c + proper motion (U, , Us)
Reid & Brunthaler, 2020
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Light Propagation
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Forecast the measurement precision

* Toor =S yr
e At = 1 week §
* Ntoa = 260 :

* oroa = 1 ms
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* Precise measurement of the spin and quadrupole of the SMBH

 Direct test of the no-hair theorem: g = —y 2
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Proper Motion & Finite Distance

* The timing-only measurement (a) 10°F | T T— ot
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Reid & Brunthaler, 2020
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* Break the rotation symmetry around

the line of sight - measurement of the
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Red Noise Eftects
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* For strong red noise, improper treatment
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Summary

* We construct a realistic pulsar-SMBH timing model
* We first discuss the effects of the proper motion of Sgr A*

* We study the effects of red noise in the pulsar-SMBH system: strong red

noise needs to be treated carefully

Thank you!
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