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Accreting black holes




X-ray Binaries: spectral states
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Evolution of spectral
states in XRBs

e transition from the hard to
soft happens at higher
luminosity than the
transition from the soft to
hard

* jet is present only in the
hard states

* for theoretical explanations see, e.g.:
Chakrabarti & Titarchuk 95, Smith+ 02,
Liu+ 05, Petrucci+ 08, Contopoulos+ 15
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Analogy of spectral states in AGN?

e different size & time scale

 study of a large sample & multiwavelength analysis

e previous works: Merloni+ (2003), Falcke+ (2004), Kording+ (2006), McHardy+(2006), Sobolewska+ (2011),...
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AGN spectral states — previous works
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Relation between AGN type and spectral state
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Norm. counts
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Analogy of spectral states in AGN?

e different size & time scale

e study of a large sample & multiwavelength analysis
e previous works: Merloni+ (2003), Falcke+ (2004), Kording+ (2006), McHardy+(2006), Sobolewska+ (2011),...
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Hardness —
Luminosity
diagram for
AGN
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Radio-AGN properties

radio morphology

Fanaroff-Riley classification:
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Sample of radio-AGN with X-ray and UV
observations

SUSS 5.0
(Page +12)

Swift

UVOTSSC
(Yershov+14,
Page +14)




Radio
morphology

Fanaroff-Riley classification:

Af (arcsec)

radio morphology catalogues used:
Gendre+10, Capetti+17, Miraghei+17, Baldi+18,
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Radio
morphology

Fanaroff-Riley classification:

Af (arcsec)

radio morphology catalogues used:

Gendre+10, Capetti+17, Miraghei+17, Baldi+18,
Jimenez-Galardo+19, Mingo+19, Dabhade+20,
Macconi+20, Koziel-Wierzbowska+20
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Conclusions

* we have studied AGN with radio morphology and compared
their position in the hardness-intensity diagram (analogical
spectral state diagram to XRBs)

* galaxies with different radio morphology / excitation characteristics
occupy different places in the hardness-intensity diagram

* does it indicate that the AGN radio activity and morphology is
affected by the spectral state evolution similar to XRB?

* more details in paper Moravec et al. (2022)



Thank you for your attention!!!



Future prospects on AGN spectral states

 key ingredients for the study:
* mass (reverberation techniques, virial masses)
e X-ray luminosity, X-ray spectral slope
e UV luminosity (not contaminated by host galaxy), UV spectral
slope
* radio luminosity
* radio morphology or radio spectral shape
* new more-sensitive radio surveys (LOTSS, VLASS, SKA)

* large homogeneous sample

 eROSITA, ATHENA/WFI surveys with complementary surveys by
instruments at other wavelengths



