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Optical variability properties of 
accreting white dwarfs

Tomaso’s legacy beyond X-ray binaries
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Why accretion?
Accretion regulates the growth and evolution of most 

objects in the Universe
Young stellar 

objects White dwarfs Neutron stars & 
Black holes

Active Galactic 
Nuclei

~0.1 - 100M
☉ 1<M

☉
<20 106<M

☉
<109<1.4 M

☉
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Accreting White Dwarfs
of the Cataclysmic Variable type

Credit: Koji MukaiPropellers

Polar
Intermediate Polar

Accreting White Dwarfs: an Unreview
Scaringi, Knigge & de Martino (2026)…AWDs are nature’s minimal 

reproducible example for 
debugging our understanding 
of accretion disks…
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Aperiodic variability in AWDs:
The Kepler revolution

V344 Lyrae

Still+ (2010)
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Aperiodic variability in AWDs:
The Kepler revolution

MV Lyrae 
with Kepler
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“I need to learn Fourier methods AFAP”
(as fast as possible)
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An empirical model for a unified description of the 
power spectra of accreting SYSTEMS
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Scaringi+ (2012b)

The case of MV Lyrae
(i.e. my first application of Tomaso’s methodology) 
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Power spectral densities:
some examples

Black hole XRB Neutron star

White dwarfAGN

Scaringi+ (2012b)

Belloni+ (2002)
McHardy+ (2007)
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Fluctuating Accretion disks

Lyubarskii 1997
Arevalo & Uttley 2006 (AGN)
Ingram & van der Klis 2013 (XRBs)
Scaringi 2014 (AWDs)
etc...

Mass transfer rate 
modulated on the local 
viscous timescale
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Galactic BH as scaled down AGN?

...for BH however... Mc Hardy+ (2006)
Koerding+ (2007)

Gonzalez-Martin & Vaughan (2012)
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Galactic BH as scaled down AGN?

Koerding+ (2007)

AWDs
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The accretion variability plane

Scaringi+ (2015b)

Caveat:

Frequency breaks are 
wavelength dependent
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The accretion variability plane

Scaringi, Knigge & de Martino (2026)

Is the break frequency a 
tracer of Eddington ratio?

Or is this just “cosmic 
coincidence”?

NB: Frequency breaks are wavelength 
dependent

← at Rin
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Variability from the disk outer-disk edge

SDSS J1908+3940
Porb = 18min

3 years of Kepler data 
@ 1 minute cadence

Veresvarska & Scaringi (2023)
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Phenomenological similarities:
are XRBs self-similar to AWDs?

1) Linear RMS-flux relation
[Scaringi+ 2012, van de Sande+ 2013]

2) Fourier soft-lags are observed in AWDs at optical 
wavelengths 
[Scaringi+ 2013, Bruch 2015, Aranzana+ 2018, Irving+ 2026 in prep.]

3) Type-II bursts observed in NS are seen in AWDs as 
“magnetic gating”
[Scaringi+ 2017, Scaringi+ 2022a, Littlefield+ 2022, Covington+ 2022, Hamneury+ 2022, 
Joshi+ 2026]

4) tMSPs find a direct analogue (one?) in AWDs: TW Pic
[Scaringi+ 2022a]

5) Type-I bursts observed in NS are seen in AWDs as 
micronovae
[Scaringi+ 2022b, Scaringi+ 2022c,  Iłkiewicz+ 2024, Veresvarska+ 2024a, Veresvarska+ 
2025, Irving+ 2024, Mendelsohn+ 2026, Oliveira+ 2026]

6) Type-C (?) QPOs are now confirmed in AWDs
[Veresvarska+ 2024b]
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QPOs in XRBs

Belloni, Psaltis & van der Klis (2002) 
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QPOs in AWDs
In the early 2000s

CVs

XRBs

Warner, Woudt & Pretorius (2003)

Peculiar: if AWDs follow this 
same relation than the disk 
dynamics CANNOT (?) be 
dominated by GR effects.

But clearly the inner regions 
of BHs ARE governed byu 
GR!

This needs fact-checking…
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QPOs in AWDs
In the early 2000s

Warner, Woudt & Pretorius (2003)

Final judgment on 
significance of 
detection is left with 
the audience.

After years of 
mining Kepler + 
TESS data I could 
not confirm these 
signals.

I will assumes 
these are all 
red-noise spikes.
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QPOs in AWDs
The case of CP Pup

Incoherent signal “moving around” in CP Pup
Veresvarka+ (2023a)
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QPOs in AWDs
Self-similar to Type-C QPOs in XRBs?

Veresvarka+ (2024b)

If the target is bright enough and 
observed for long enough, we see 
QPOs in AWDs
(2 AWDs in the sample are the closest 
known ones)
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QPOs in AWDs
magnetically-driven QPOs?

Veresvarka+ (2024b)

From Lai (1999) and Pfeiffer & Lai (2004):

The QPOs could be generated by 
magnetically-driven precession of the 
inner disk around the spin axis of the 
accretor. This model was developed for 
NS and YSOs.

See Veresvarska & Imbrogno et al. 2025 for 
application of the model to ULXs
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QPOs in AWDs
magnetically-driven QPOs?

For AWDs:
We assume the break frequency 
is related to the viscous frequency 
at the truncation radius of the disk 
where the accretor B-field begins 
to affect the accretion flow.

For BHs:
The break frequency is related to 
the viscous frequency at the 
truncation radius where 
Lense-Thirring precession 
becomes dominant.

For NSs: ???
Veresvarka+ (2024b)



Variability in AWDs – The many tones of accretion - Cefalu’ 2026 27 / 27

My three main open questions

Testing self-similar accretion physics has brought many more questions than answers:

1) Fluc. Prop explains high-amplitude fast variability via a geometrically extended hot-flow 
(corona) in XRBs. Do AWDs also have a hot-flow? Where is it?

2) Is the “analytical” accretion variability plane physically motivated?

3) Are the QPOs in AWDs somewhat self-similar to LT QPOs in XRBs?

Thanks Tomaso!


