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White dwarts: general properties

7.0 < logg <9.0
02<M/M_<14

. Image credit: NASA, S Charbinet




White dwarts: general properties

Image Sonrce: Kawaler & Dablstrom Image credit: NASA, S Charbinet
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Discovery of 23 white dwarf photospheric metals
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~360,000 white dwatf candidates  (Genile Fusillo et al. 2021)
~40,000 specttogcoplcaﬂy conﬁrmed "
- ~25- 50% w/ metal pollut1on (Koester etal. 2014
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...must be from accretion.

Image credit: NASA/ JPL-Calrech
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White dwarf metal pollution
Xu et al. (2014)
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White dwarf metal pollution
Xu et al. (2014)
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White dwarf metal pollution
Xu et al. (2014)
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WD convection: 3D radiation hydrodynamic simulations with CO5BOLD
(Freytag et al. 2012)

=1 km from CVZ

>1 km from CVZ

warwick.ac.uk/timcunningham/movies/ Cunningham et al. (2019)




Diffusion timescales and mixed mass - 3D convective overshoot

Mixed mass iff, Diffusion timescales
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Diffusion timescales and mixed mass - 3D convective overshoot
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Accretion rates depend on atmospheric models
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G29-38: the prototypical metal-polluted WD
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G29-38: the prototypical metal-polluted WD

Accretion-induced luminosity:
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X-rays as direct evidence of ongoing accretion

NASA/CXC/NGST -



G29-38: a new class of X-ray source
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G29-38: a new class of X-ray source

ACIS-S most |
sensitive >1.5 keV..
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G29-38: an independent Mdot

Cunningham et al. (2022), Nature, 602, 219
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Accretion rate upper limit
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Chandra ACIS-S XMM-Newton EPIC/MQOS
2020 2005 (Pl: Muno)

1.0-2.0 keV
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Serendipitous discovery of a new metal-polluted white dwarf (4XMM-DR13)
(0.5-1.0 keV)

JHK FourStar

Cunningham+24, in prep.




0.07+0.01 keV
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Parent body composition
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Serendipitous discovery of two new low-state polars (4XMM-DR13)
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Cunningham et al. (2024), in prep.



Serendipitous discovery of two new low-state polars
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Serendipitous discovery of two new low-state polars

Data - Model
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Conclusions

1 Recent Chandra observations confirm metal-polluted white dwarfs as a
new class of soft X-ray source (4.5-5.90) - redetected with XMM

o Measured X-ray flux (2 - 1% erg/s/cmz) provides first independent
constraint on Mdot; consistent with spectroscopic inferred accretion rates

& Ongoing search for similar systems, using 4XMM-DR13 source catalogue,
and targeted observations, revealing interesting low accretion rate systems
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log10(Lx/Lpor)

M-dwarf sample (CARMENES; Cifuentes et al. 2020) scaled by distance to JHK mag
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Teff 6340+40 K
0.0119+0.0002 Re
E(B-V) 0.06+£0.01 mag
log(H/He) -3.510.1
log(Na/He) -9.510.1
log(Mg/He) -8.1£0.4
log(Ca/He) -9.2140.3
log(Ti/He) -10.7+0.2
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8.08+0.03
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