BLA I = LE H E RA 2026 Funded by the Horizon 2020 Framework Programme of
s ) the European Union Grant Agreement No. 101168906
- 3

WE-HERAEUS-EAS WORKSHOP FOR EARLY

Time-domain Analysis to study the Life-cycle
& Evolution of Supermassive black holes

CAREER RESEARCHERS IN ASTRONOMY

N WILHELM UND ELSE ‘ !‘5
AT DIFFERENT FLAVOURS = '@ "ERaRU S-STIFTUN G

A magnetically supported disk-corona model for
changing-look active galactic nuclei transitions

Marios Kouzis
PhD student, CAMK

Supervisor: Agata Rézanska

Collaborators: Debora Lanc¢ova, Bozena Czerny, Dominik Gronkiewicz

HERA 2026 - Black holes at different flavours Wednesday, 23 September - CAMK



TALES: Time-domain Analysis to study the Life-cycle and Evolution of
Supermassive black holes >

WP4: New Discovery space (transversal)

WP3: Outflows & Feedback

WP2: Accretion disk

KEY QUESTIONS

3 Accretion disk structure

10 astrophysics research groups
11 partners (industrial and academic)

3 Black hole properties

3 Testing unified models >
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diskvert to the rescue (Gronkiewicz+20,+23)

gtttk Ab ]

Code to compute 1D vertical structure of
magnetic accretion disks around black holes 6 !
input parameters: M, R A_ . o

T [K] Pressure [g cm™! s ~2]

Credits: D. Gronkiewicz
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diskvert to the rescue (Gronkiewicz+20,+23)
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input parameters: M. R AEdd o =

Two diagnostics:

ecurve diagram Relevant timescales

SS73 + advection

Credits: D. Gronkiewicz
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Magnetic S-curves

MAGNETIC RADIAL
STABILLIATION DEPENDENCE

MASS
INDEPENDENCE

New upper branch:

l.  radiatively efficient
2. radiation-pressure supported

3. magnetic-pressure stabilized
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I’s about time
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It’s about time
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It’s about time
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A new magnetic limit cycle
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Moving forward
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Conclusions

Strongly magnetized configurations necessary to match CL transition A__,

Both diagnostics localize the instability inside ~10-30 R,

Magnetic S-curve introduces new stable upper branch. Indication for a new limit cycle!

CL events are predicted to occur at a universal A,

Mkn 590 provides the best test yet. a;, =0.55and R~ 6-20 R, |

Lo 0 0 0O O

tfp explains singular CL events, t . explains repetitive ones - both at few tens of R_,

Want to learn more? E
Read the full article! J

Kouzis et al 2026 ApJL 1007 L6
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'rfp VS MBH
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