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Observed sudden drop in disk brightness
during quiescence in V627 Pegasi
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Disk Instability Model (DIM)

In quiescence mass

accumulates in the disk

Disk loses mass, cools Temperature gradually
and hydrogen recombines increases

Accretion rate through disk
higher than through donor

Hydrogen begins
toionize

Free electrons
increase the opacity

Material flows inward rapidly
and outburst occurs

Higher viscosity
and additional heating



Limitations of DIM in WZ Sge-type systems

Faint for decades, low accretion rates and optically thin discs

Little evidence of gradual pre-outburst brightening

No normal outbursts, unlike typical SU UMa systems

Superoutbursts + superhumps require additional tidal effects (not in basic
DIM)

Rebrightenings not reproduced by standard DIM



V627 Pegasi

o WZ Sge-type _ _

o Orbital period 78.2 minutes * Shortorbital period - good
period bouncer candidate

e Vmag~ 16.1

. e Spectrafrom 2025, 2018,
Outburstsin 1942, 2010, 2016 and 2014

2014 and 2021



NOT spectra from 2018 and 2025
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e Clear, strong hydrogen emission lines originating from the disk
e WD absorption lines




X-shooter spectra from 2014 and 2016
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X-shooter spectra from 2014 and 2016

° Dlsk |n a brlghter state than ) jasoe 4000 4200 4400 4600 4800 5000 5200 5400
in NOT data -> WD

absorption lines are not :
visible in either of the years ‘
e 2014 data taken 2 days :
befo re an OUtburSt’ SO Stil[ 6000 6500 7000 7500 8000 8500 9000 9500 10000
in quiescence 2]

12000 14000 16000 18000 20000 22000
Wavelength (A)



Spectrum modeling

Arbitrary Flux

05

Fae! Fwp = 1(at 4600 A)
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Neustroev et al. (2025) The accretion discs in WZ Sge-type stars in deep quiescence. How do they outburst?



Spectrum modeling

— Fae/ Fup = 10 (at 4600 A)
P/ Fwp = 5
— Fie/ Fap = 3
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Neustroev et al. (2025) The accretion discs in WZ Sge-type stars in deep quiescence. How do they outburst?



Trailed spectra of He | 4471

e Diskvisible in 2016 but not in 2025
e In 2016 disk was hot enough to ionize helium
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Light curves

ASASSN
13.50 - -
! ! 3 -—-- 2014 Oct 20
1 1 ° —-=—= 2016 Sep 28
13.75 -
e i -—- 2018 Aug 28
1 1
1 1
14001 B 1 H
lo 1 .
1 1 °
1 1
14254 s i .
1 1
8 1450 i CC : .c
. 180 4 . 1
S I o ': [ : . : Y . °
1 3
14.75 e *al . . . .
e o q : J ve S0®
K]
15.001 | R d
1 1 . o e Qe ®
: ° ‘I. [ ° L) .
15251 | : . . O
1 1 . « °
1 1
15.50 L T e T T T
7000 8000 8500 9000 9500 10000

JD-2450000



Light curves

NeoWISE
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Light curve

e \ery close companion star

e The detected drop much
stronger in reality




Discussion

e Sudden decrease in mass transfer rate — increase?
e Sudden increase has been theorized for WZ Sge types, but never observed
e Literature spectra shows that the WD lines have been visible before 2014



Literature spectra

e Mitrofanova, A. et al. (2014), Analysis of cataclysmic variable GSC
02197-00886 evolution
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e Spectra (left) taken in 2010, 3 months after an outburst
e Spectra (right) taken in 2012, 2 years after an outburst



Discussion

e Increase must have happened between 2012 and 2014

e Not normal post-outburst behaviour for this system

e Much stronger long-term accretion-state variability than we usually assume
e Archtype WZ Sge appears remarkably stable between outbursts

e Important for understanding the long-term evolution of these systems as a
whole

e [t would be interesting to see if this kind of behaviour is present in other WZ
Sge systems



Summary

V627 Peg exhibits two distinct quiescent accretion states.

In 2012, 2018, and 2025 the system shows the canonical WZ Sge-like
deep-quiescent spectrum with visible WD absorption.

2014 and 2016 reveal a substantially brighter accretion disk that completely
obscures the white dwarf signature

Sudden mass transfer rate change

Thank you!



