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Quick UVlolet Kilonova explorer Mission

e dual telescopes in NUV and FUV bands

- 250mm aperture
- 1x1 degree FoV
— 3 arcsec resolution

e sun-synchronous polar orbit
(data 2 x day, possible ISL alerts)

* fast repointing (<15 min)

* bands bracketing ULTRASAT survey
(close colab. — source of transient alerts)

— possibly covering 140-360 nm in 3 cols.



Active Galactic Nuclel In UV

standard Shakura-Sunyaev accretion disk emission spreads across spectrum (T ~r —34)
* UV component enhanced (Big Blue Bump)
— central engine outshines bkg. galaxy

e extra UV component can come from active jets
(emission by IC, SSC, synchrotron)

following based on Michal ZajacCek et al.:
High-cadence observations of galactic nuclei
by the future two-band UV-photometry
mission QUVIK, accepted in JATIS (2025)

[

together with older review of extragalalactic targets for QUVIK
(Space Science Review, March 2024)



Reverberation mapping

reflected disk light in BLRs (line emission Mgll, Fell..)
e in UV also lamppost model (jet reflected by disk)

different telescopes

_ S5

* time delays (analyzed using DCF or ICCF) - € B
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Reverberation principles

* 3 outputs:

- BLR radius ~ C Tvar
- virial mass of SMBH
— radius-luminosity func. R~L2

* historically H(3 (486nm) — used at low z

* Mgll has flatter R~L°3
(can serve for BH mass estim.)
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RM — QUVIK observation strategy

« cadence (z<1) 2-3 hrs for M~10"Mo
(when comparing only NUV vs. FUV) N

— phot. precision 1% (100s for 17mag)
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high z AGN inaccessible
due to sensitivity limit
(and spectral shape)



Non-standard disks

e central part of the accretion changed to ADAF
— accretion rate falls below
* "puffy" magnetically supported disk (Mlshra 2022)

- extended layer of low density
* self obscuration (warping)
e collimation effects

e disk can have gaps due to
orbiting compact objects (IMBHS)




Tidal Disruption Events

Shock at apocenter . i} disrupted star Series of discrete se!f—r'nter.?cticns
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encounter of stars with SMBHs

on local producing optical/UV

viscous
timesca le

- enhancement in nuclear star clusters g i \
(periods of increased excentricity of orbits black h“'e/..._’ black hole *.
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— Kozal_ leov) X—}ay emission X-ray emission

Elliptical disc ,# _ Reprocessing scenario
combined with accretion instabilities
(decrease of inflow leads to hard corona or Propagate.

on the local

ADAF emission) Umescale

extra variability with Lense-Thirring
precession: t ~ 14 (P.w/d)? a days

other “changing look” effects (wind obscuration hides BLRS)




Recurrent Nuclear Transients

* Quasi-periodic eruptions (QPE)
— luminosity (X-ray) ~ 1% of Eddington limit (104 erg/s)
- longer periods (further from BH) induce UV emission instead of X

e changes in inflow can be caused by
radiation pressure instability

« partial TDE or Roche-lobe overflow

» favorable scenario of IMBH passage
through disk (extreme mass-ratio inspirals)

accretion disk direction




AGN Instabilities — Timescales

Time scale

Relation & Numerical estimate

Dynamical
Light-crossing

Thermal

Perturbation propagation

Viscous

3/2 M,
Tgyn = 1.22 (mr—rg) (107 M@) hours

Tie'=1.37 ( 100 rg) Me hours

Zajacek+ 2024 (SSR)
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Spectral modelling

low-luminosity AGNSs in local groups can also be detected
most promissing are BH engines in M81 (3.6 Mpc) and M87 (16.4 Mpc)

- MB81 closer to axis direction 0 <
+ precessing jet | '

— dm/dt ~ 102 Mgqyq for test

comparison with giant eliptical galaxies - b ™ - - g -

average SED (VIS to X) of AGNs
(from SDSS sample) does not

fit the traditional model (Mitchel 2023) = §{_
— need for further analysis = s a0 N

. \ o [ MET* (Me = 6.2 % 10 Mg, =2 x 1075)
(and fill the spectral gaps] o] =+ wsron 5200150009
] — AT (M = 6.2 % 107 Mz, = 10~%)—test

1 AT host contribution
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Observation Synergies

coordinated campaigns — on brighter low-z AGNs
esp. those exhibiting hot accretion flows

alerts/ToQOs trigger higher cadence observations (ULTRASAT

Vera Rubin LSST, ZTF)

X-ray flares (wide Fow missions like EP or SYOM) Of
Y-ray flares (even with on-board GALI trigger)

j

- likely for along jet AGN observations
(blazars, FSRQSs)

uuuuuuuu
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QUVIK can significantly contribute in following ways:

* reverberation mapping of disks around SMBHSs requires ~1day cadence for 10°Mo,
10x faster for 108Mo.

— monitoring duration depends on redshift, not the cadence

fast follow-up of TDEs, also later formed accretion disks with instabilities (Lense-
Thirring)

— determination of BH masses, spins
discoveries of repeated nucl. transients (partial TDEs, QPES)

This work was supported from the Czech Science Foundation (GACR) Junior Star grant no. GM24-10599M and
grants no. GX21-13491X and GC24-11487J.




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 14
	Slide 15
	Slide 16

