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Delivering material to white dwarf atmospheres

. % White dwarfs are white dwarfs




Delivering material to white dwarf atmospheres

Accretion from debris discs
Zuckerman & Bucklin 1987; Jura 2003

Direct impact

Alcock et al. 1986: Brown et al 2017;
McDonald & Veras, Submitted

Evaporating giant planets
Gansicke et al. 2019:; Schreiber et al. 2019

% White dwarfs are metal polluted

25-50%

Zuckerman et al. 2003: 2010: Koester et. al. 2014

Image credit: ESA/NASA



Delivering material to white dwarf atmospheres

Accretion from debris discs
Zuckerman & Bucklin 1987; Jura 2003
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Farihi et al. 2009; Rocchetto et al. 2015, Wilson et al. 2019
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Debris discs around white dwarfs
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Debris discs and their variability
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Debris discs and their variability Is common!
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Swan et al. 2019, MNRAS, 484, L109 Farihi et al. 2009; Rocchetto et al. 2015, Wilson et al. 2019



Debris discs and their variability Is common!
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Swan et al. 2019, MNRAS, 484, L109

Swan et al. 2020, MNRAS, 496, 5233 Farihi et al. 2009; Rocchetto et al. 2015, Wilson et al. 2019




Debris discs and their variability Is common!
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Gaseous debris discs around white dwarfs
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Swan et al. 2020, MNRAS, 496, 5233 Manser et al. 2020
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Gaseous emission - morphology

K. Horneand T. Marsh

SDSS J1228+1040
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21 Systems known so far!

Number tripled in 2020 by Melis et al., Dennihy et al. & Gentile Fusillo et al. with 14 new systems
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21 Systems known so far!

Number tripled in 2020 by Melis et al., Dennihy et al. & Gentile Fusillo et al. with 14 new systems
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Morphological variations

SDSSJ1228+1040 over 13 years
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Manser et al. 2016, MNRAS, 455, 4467



Doppler Tomography to produce velocity images

Intensity pattern in the disc undergoing apsidal precession

Video can be found at: SDSS J1228+1040

https://www.youtube.com/watch?v=NeEICSZaXsA
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Morphological variations are common!
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Observed gaseous pl ane
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Observed gaseous pl ane

Vd

e I n emi s¢$¢i oné& I n absor t 1 on
Co-orbital with dust With and without dust

1.2 T WD 0145+234 HIRESt
2019-12-09

IY
"’ 1&- M'd
F ".'(.'JMII'@.J# m

hﬁh_'ﬁ!’fmlml

Normalized Flux

GaiaJ0611-6931 Mag
2019-11-10

WD1124-293

3932 3933 3934 3935 3936 3966 3967 3968 3969 3970 3971
Wavelength (A) Wavelength (A)

8450 8500 8550 8600 8650 8700
Wavelength (A)

Debes et al. 2012, ApJ, 754, 59
Melis et al. 2020, ApJ 905, 56 Steele et al. 2020, ApJ, accepted



Gaseous absorption
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Gaseous absorption
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Gaseous absorption - WD1145+017
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Gaseous absorption - WD1145+017
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Where does the gas come from?



Where does the gas come from?

(1) Runaway accretion via sublimation
Rafikov 2011; Metzger et al. 2012




