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Our Models

relxill_nk (Bambi et al. 2017; Abdikamalov et al. 2019)
Re�ection spectrum of a thin accretion disk

nkbb (Zhou et al. 2019)
Thermal spectrum of a thin accretion disk

1 12



Disk-Corona Model

  

Black Hole
Accretion Disk

CoronaThermal
Photons Reflection

Photons

Comptonized
Photons

2 12



Reflection Spectrum

  

Incident Power-Law Component Reflected Component

Black Hole

Accretion Disk

Scattering/Absorption

3 12



Testing General Relativity

In General Relativity:

Kerr spacetime

Geodesic motion (Weak Equivalence Principle)

Atomic physics as in our laboratories on Earth
(Local Lorentz Invariance and Local Position Invariance)
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How Can We Test General Relativity?

Top-down approach: we test a speci�c alternative theory of
gravity against Einstein’s theory of General Relativity
Problems:
I A large number of theories of gravity...
I Usually we do not know their rotating black hole solutions...

Bottom-up approach: we parametrize possible deviations
from General Relativity with a number of phenomenological
“deformation parameters”
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Tests on Specific Gravity Theories

Theories constrained with relxill_nk

Einstein-Maxwell-Dilaton-Axion Gravity:
Tripathi et al., JCAP 07 (2021) 002

Asymptotically Safe Quantum Gravity:
Zhou et al., JCAP 01 (2021) 047

Kaluza-Klein Gravity:
Zhu et al., EPJC 80, 622 (2020)

Conformal Gravity:
Zhou et al., PRD 98, 024007 (2018); EPL 125, 30002 (2019)
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Einstein-Maxwell-Dilaton-Axion Gravity

NuSTAR observation of EXO 1846–031
Constraint: r2 < 0.011 (90% CL)
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Tests on Parametric Black Hole Spacetimes

Constraints on the Johannsen deformation parameter α13
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1. Thin disks of finite thickness

The disk thickness is regulated by the mass accretion rate
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2. Ionization and electron density gradients

Ionization gradient (relxillion_nk)
Electron density gradient (relxilldgrad_nk)
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3. Coronal geometry

relxill_nk (twice broken power law: qin, R1, qmid, R2, qout)
relxilllp_nk (lamppost corona: H)
relxillring_nk (ring-like corona: H, R)
relxilldisk_nk (disk-like corona: H, R)
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Future plans

Our priorities:

Returning radiation

Higher disk densities, hotter disks
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Thank You!


