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Things that people get excited about



Low frequency gravitational wave sources…

“LISA verification sources”

Burdge et al. 2019Natur.571..528B

https://ui.adsabs.harvard.edu/#abs/2019Natur.571..528B/abstract


… short-period double-white dwarf binaries

Burdge et al. 2019Natur.571..528B

Hermes et al. 2012ApJ...757L..21H

https://ui.adsabs.harvard.edu/#abs/2019Natur.571..528B/abstract
https://ui.adsabs.harvard.edu/abs/2012ApJ...757L..21H/abstract


Cosmology, chemical evolution, stellar physics

Read “SNIa”, think “thermonuclear supernova”



A new meaning to supernova “remnants”

Shen et al. 2018ApJ...865...15S
Vennes et al. 2017Sci...357..680V
Kepler et al. 2016Sci...352...67K

Remnants of the partially burned primary and the charred donor

https://ui.adsabs.harvard.edu/abs/2018ApJ...865...15S/abstract
https://ui.adsabs.harvard.edu/abs/2017Sci...357..680V/abstract
https://ui.adsabs.harvard.edu/abs/2016Sci...352...67K/abstract


LP40-365

A new meaning to supernova “remnants”



STIS/G230L

Measuring the abundances of these remnants …

Raddi et al. 2019MNRAS.489.1489R

HST/STIS G230L HST/COS G140L

Gänsicke et al. 2020MNRAS.496.4079G

https://ui.adsabs.harvard.edu/abs/2019MNRAS.489.1489R/abstract
https://ui.adsabs.harvard.edu/abs/2020MNRAS.496.4079G/abstract


LP 40−365
stars 

SDSS1240

CO deflagration

One deflagration

… insight into thermonuclear processes in SN [Ia(x)]

Gänsicke et al. 2020MNRAS.496.4079G

https://ui.adsabs.harvard.edu/abs/2020MNRAS.496.4079G/abstract


Mergers (can) lead to ultra-high magnetic fields

B≈900MG

Caiazzo et al. 2021Natur.595...39C

https://ui.adsabs.harvard.edu/abs/2021Natur.595...39C/abstract


Burleigh et al. 1999ApJ...510L..37B

Physics under extreme conditions

1s0→ 2s0

B-field enables “forbidden component”

Field topology from phase-resolved far-UV spectroscopy

HST/FOS          

https://ui.adsabs.harvard.edu/abs/1999ApJ...510L..37B/abstract


Accretion physics laboratories



Accretion disc structure
Doppler tomography and eclipse mapping

• Imaging of the disc: Marsh & Schwope 2016ASSL..439..195M
• Temperature distribution, T(r) ∝ r(-3/4): Baptista 2016ASSL..439..155B 
• Viscosity, α≈0.1-0.4: King et al. 2007MNRAS.376.1740K

https://ui.adsabs.harvard.edu/abs/2016ASSL..439..195M/abstract
https://ui.adsabs.harvard.edu/abs/2016ASSL..439..155B/abstract
https://ui.adsabs.harvard.edu/abs/2007MNRAS.376.1740K/abstract


The known population is a small & mixed bag
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… and we don’t really understand how they formed!
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branching depends on the masses of  
the two stars and their orbital period

How do they form?



short-lived  
messy

rare
hard-to-characterise

reasonably
well  known

(RVs,
Gaia,  
TESS…)

sweetspot
currently

~25  
systems  
known

UVEX to target WD + MS binaries



F,G,K stars from
RAVE with GALEX ⇒

FUV excess

Early attempt: GALEX + RAVE selection

Parsons et al. 2016MNRAS.463.2125P

https://ui.adsabs.harvard.edu/abs/2016MNRAS.463.2125P/abstract


f2/fWD ≃ 1000

HST pilot study: 100% success
F λ

Parsons et al. 2016MNRAS.463.2125P

https://ui.adsabs.harvard.edu/abs/2016MNRAS.463.2125P/abstract


all-sky survey: identification
far-ultraviolet spectroscopy: characterisation

Evidence for mass transfer

White dwarf mass, temperature & age

SDSS-V, DESI, TESS, Gaia RVS
⇨ orbital period, companion mass

UVEX:

FUV=17.9
2418sec  

STIS/G140L



Parsons et al. 2015MNRAS.452.1754P

Stellar evolution models: 
predict the past and 

future evolutionΔM=0.15M๏

Short (9Myr) TTMT phase

failed SNIa

white dwarf

companion

time

9Myr83Myr4.8Gyr

https://ui.adsabs.harvard.edu/abs/2015MNRAS.452.1754P/abstract
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WD abundances = donor star abundances

The white dwarf photosphere is continuously 
Replenished by material from the donor star

STIS/G140L



Carbon & nitrogen in accreting white dwarf binaries

C

N

normal

anomalous

COS/G140L



Donor mass ≥1.2M๏: CNO burning: C ⇓ & N ⇑



C

N

Gänsicke et al. 2003ApJ...594..443G

Far-ultraviolet spectroscopy identifies “failed SNIa”
=evolved, hydrogen-depleted donors

https://ui.adsabs.harvard.edu/abs/2003ApJ...594..443G/abstract


Parsons et al. 2015MNRAS.452.1754P

Stellar evolution models: 
predict the past and 

future evolutionΔM=0.15M๏

Short (9Myr) TTMT phase

failed SNIa

white dwarf
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time

9Myr83Myr4.8Gyr

https://ui.adsabs.harvard.edu/abs/2015MNRAS.452.1754P/abstract
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Closer to home (d≈8pc!)

A single-lined dM+? binary with a mild UV excess: m(FUV)≈22

… most likely a white dwarf companion … 
… but how common are such systems?



Identifying white dwarf binaries via their UV emission

WD + FGK, e.g. Parsons et al. 2016MNRAS.463.2125P

Giants: Dixon et al. 
2020AJ....160...12D

https://ui.adsabs.harvard.edu/#abs/2016MNRAS.463.2125P/abstract
https://ui.adsabs.harvard.edu/#abs/2020AJ....160...12D/abstract


Identifying white dwarf binaries via their UV emission



Summary

• White dwarf binaries are important in the context of 
o Thermonuclear supernovae
o Low-frequency gravitational wave radiation
o Accretion physics
o Matter under extreme conditions

• Ultraviolet excess is a key to their identification

• The sensitivity and sky coverage of UVEX, hold an enormous 
potential for the study of all types of white dwarf binaries, in 
particular those with luminous companions

• Low-resolution far-ultraviolet  spectroscopy is an 
extremely powerful tool to establish their physical 
properties and evolutionary state
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