Unification of accreting black holes
across the mass scale

Variability in quiescent BH
=» particle acceleration
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Unification of accreting BH

=» The same accretion theory can explain most observables

e.g., a-disc Shakura Sunyaev +73
ADAF-RIAF Narayan Yi +94; +95; Blandford Begelman +04
Jet-models Blandford Znajek +77; Blandford Payne +82

-» Same components:
e.g., disc, corona, jet, reprocessing, wind...
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=» Full (low resolution & gappy) movie
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Connections and scaling relations
The Hysteresis cycle of BH XRB Accretion states

=» Jet - accretion
Radio-X-ray correlation
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Universal variability pattern in accreting BH
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Universal variability in accreting BH

Czerny +01; Uttley +02; McHardy +04; 06; Koerding +07; Gonzalez-Martin +18
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Universal vanablllty - measure MBH
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What happens in quiescence?
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Is Sgr A* unique?
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= Intense flarihg activity characteristic property
of quiescent BH
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. Variation of flaring rate of SgrA*

Ponti +15b
see also Porquet +08; Mossoux +16; +17
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Why is the X-ray variability of
quiescent BH (Sgr A*) so peculiar?

-» A consequence of particle acceleration?
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Sgr A*’s quiescent emission

Lsgra* ~ 10" Leqd
Best target to study low luminosity accretion
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Sgr A*’s emission during flares?

During flares
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First NIR and X-ray spectrum of a flare!

Second brightest flare ever detected by XMM
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First NIR and X-ray spectrum of a flare’

Ponti +17b

Slngle power -law (plaln Synchrotron) = Ruled out!

Synchrotron with coollng break = Ok!
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Evolution of ye during flares?
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=» Slow evolution of y.
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Magnetic reconnection: slow evolution of y.
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Implications of slow evolution of ye
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=>» Slow evolution of ye naturally explains:

1) Peculiar X-ray flaring
2) Different IR/X-ray behaviour

15

10

flux [mJy]

§

10000

1000

100

10

power

0.1

0.01

e

| (IR) continuous variability -

T T T T T T T T T T T T T T T T T

L . ? i
s. ':: v
- ey P
. .."f;:. ‘ ]
EF . .
:.'&' 'ﬁ;? ‘... %% ; ]
7 28 pe .
t £ ¥ ‘8 3
‘ 1I0l — I2IO| — I:')IOI — .4IOI ‘ .5IO
Hora +14 UT hour

IIT' L T 'l]’T'] L T IIITIII T T lIYV'Il T T lYT'IL:
Hora +14 1

™)

™

|

- PDS (IR) similar to AGN-GBH
N T T T T T
frequency [1/min]




X-ray count rate (cts/s), FK (mdJy/4)

Ponti

B (G)

Evolution of B during flares!
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Evolution of = magnetic field

=» Flares powered by magnetic energy
AEmagnetic ® AEparticles

=» magnetic reconnection Ponti +17b



Conclusions:
GBH template to decipher AGN

=» Universal variability pattern above the PDS break (when active)
=» Accurate Mgy Ponti +12

Voreak = M? = eROSITA will answer Merioni +12

=>» Peculiar X-ray flaring in quiescence
> non_stationary ﬂaring Ponti +15b; see also Porquet +08;

Mossoux +16; +17

IR flares =» synchrotron shahbaz +13 vl N

=» Powerful flare from Sgr A* confirms

synchrotron origin of the X-ray = = _
Ponti +17b o 10°F
=
=

Flare SED evolution and X-ray light curves & 104_
=» Slow evolution of Ye Ponti +17b

Lower B at flare peak 10° - ~ E

=» Magnetic reconnection? 10" 10® 10 107 10" 10"
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