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Cygnus A

VLA/Chandra
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Objects and models

Active galactic nuclei

Stellar-mass black holes

Intermediate-mass black holes (?)
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Mathematics

Exact solution – magnetized Kerr-Newman BH:

g = |Λ|2Σ
(

∆−1 dr2 + dθ2 −∆A−1 dt2
)

+|Λ|−2Σ−1A sin2 θ ( dφ− ω dt)2 ,

Σ = r2 + a2 cos2 θ, ∆ = r2 − 2Mr + a2 + e2,
A = (r2 + a2)2 −∆a2 sin2 θ are functions from the
Kerr-Newman metric.
Λ = 1 + βΦ− 1

4
β2E is given in terms of the Ernst complex

potentials Φ(r, θ) and E(r, θ):

ΣΦ = ear sin2 θ −ℑe
(

r2 + a2
)

cos θ,

ΣE = −A sin2 θ − e2
(

a2 + r2 cos2 θ
)

+2ℑa
[

Σ
(

3− cos2 θ
)

+ a2 sin4 θ − re2 sin2 θ
]

cos θ.
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Technology

IXPE (NASA) and eXTP (China/Europe) satellite missions

VLT/GRAVITY (ESO) and ALMA/EHT observatories
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Sagittarius A*

Eckart et al (2019)
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Thank you / Děkuji!

arXiv:2110.11136
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Discussion slides 1
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Discussion slides 2
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Discussion slides 3

Stokes parameters

S0 ≡ Jαβ

(

eα(1)e
β

(1) + eα(2)e
β

(2)

)

= 〈|E(1)|
2 + |E(2)|

2〉

S1 ≡ Jαβ

(

eα(1)e
β

(1) − eα(2)e
β

(2)

)

= 〈|E(1)|
2 − |E(2)|

2〉

S2 ≡ Jαβ

(

eα(1)e
β

(2) + eα(2)e
β

(1)

)

= 〈E(1)Ē(2) + E(2)Ē(1)〉

S3 ≡ ℑJαβ

(

eα(1)e
β

(2) − eα(2)e
β

(1)

)

= ℑ〈E(1)Ē(2) − E(2)Ē(1)〉

S1, S2, and S3 determine the polarization state.
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