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Electromagnetic signatures of strong-field
gravity from the synergy of upcoming X-ray
polarimetry and ground-based techniques

Elektromagnetické projevy silné gravitace
v synergii nadchdzejici rentgenové
polarimetrie s pozemnimi metodami

Selected topics as science drivers for mission proposals
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Objects and models
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GR effects taken into account
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Link to a spectrum-fitting procedure — parameters
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Mathematics

Exact solution — magnetized Kerr-Newman BH:

g = |APPY (A‘l dr* 4+ d6* — AA™ dt2)
+|A| 722t Asin? 6 (do — wdt)?,
Y =7r2+a’cos?0, A =r?>—2Mr + a® + €2,
A= (r? +a*)? — Ada®sin® 0 are functions from the

Kerr-Newman metric.
A =1+ 3% — 15 is given in terms of the Ernst complex

potentials ®(r,0) and £(r, 0):

>P
YE = —Asin?f — ¢? (a2 + 12 cos? 9)

ear sin®  — e (7“2 + a2) cos 0,

+25a [Z (3 — cos? 9) + a?sin* @ — re? sin® 9} cos f.
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Technology

IXPE (NASA) and eXTP (China/Europe) satellite missions
VLT/GRAVITY (ESQO) and ALMA/EHT observatories
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Sagittarius Ax

i Eckart et al (2019)
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Thank you / Dékuiji!
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Discussion slides

Polarization angle in BL coord. (¢/M=1.0000, 8,=70°, »,=1.00, r,.=1.000
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Discussion slides 2

Polarization angle in Kerr coord. (a/M=1.0000, 6,=70°, r,=1.00, ,,=1.000
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Discussion slides 3

Stokes parameters

So = Jag (6?1)6(51) T 6?2>€€2)) = (IEw|” + [Ew]")

S1 = Jag (e?nefn 6?2)%) = {(|Ewl” — |Ep)l*)

So = Jag (6?1)6(52) + 6(()é2)6(51)) = <E(1)E(2) + E(2)E(1)>

S3 = Sag (6‘)‘1)(3?2) - 6?%)6(51)) = S(EwEe — Egka)

S1, S, and S5 determine the polarization state.
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