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This evolution influences the
● mass
● composition
● rotation

of the remnant white dwarf.

Luminous Phase



Helium-rich merger remnants remain 
luminous for their nuclear timescales.

● Single hot subdwarfs (~100 Myr)
● R Coronae Borealis stars (~100 kyr)
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Other merger remnants remain luminous   
for their ~10 kyr thermal timescales.

WS35 / J00531 / IRAS 00500+6713

“A massive white dwarf merger product 
before final collapse”

Gvaramadze et al. Nature, 569, 684 (2019)



Infrared nebula 
with absent Hα.

X-ray emission 
showing lines of 
C/O-burning products.

Oskinova et al. (2020)Gvaramadze et al. (2019)

Wolf-Rayet type central 
object with absent HeII.



A WD-WD merger is a natural explanation for this object.

Mass loss of H/He-free 
material at ~100 km/s 
occuring ~10 kyr before 
the remnant reaches a 
luminous, blue phase 
explains a ~1 pc nebula.

Hot, C/O-dominated 
object with luminosity 
intermediate between 
CSPNe (log L/L

⊙
 < 4) WR 

stars (log L/L
⊙
> 5.2).

Gvaramadze et al. (2019);
Model from JS et al. (2016)



White dwarfs descended from      
WD-WD mergers may stand out in their:

● compositions (less H/He, more C)
● rotation rates (rapid, P~10 min)
● magnetic fields (strong, B~100 MG)
● kinematics (fast, older ages)
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The population of WDs ≳ 1 M
⊙
 is an 

excellent place to look for WDs from 
mergers because they may represent
≳20% of objects at these masses.

                        (e.g., Temmink et al. 2020)



WDs from mergers may stand out in their compositions.

Hollands et al. (2020)

A 1.14 M
⊙
 white dwarf with a mixed

hydrogen-carbon atmosphere.

Coutu et al. (2019); see also Koester & Kepler (2019)

Massive DQ WDs show a distinct 
carbon abundance pattern.



WDs from mergers may stand out in their rotation rates.

WDJ183202.83+085636.24
  M  = 1.33 M

⊙

  Prot = 353 s
Pshirkov et al. (2020)

SDSSJ125230.93−023417.7
  M = 0.65 M

⊙

  Prot = 317 s
Reding et al. (2020)

ZTF J190132.9+145808.7
  M = 1.35 M

⊙

  Prot = 416 s
Caiazzo et al. (submitted)

RE J0317-853
  M = 1.3 M

⊙

  Prot = 725 s
Barstow et al. (1995);
Ferrario et al. (1997)



WDs from mergers may stand out in their magnetic fields.

J190132.74+145807.18 is 
strongly magnetic (Caiazzo et al.).

In the 100 pc WD sample in the 
SDSS footprint (Kilic et al. 2020) 
there are some DC WDs with           
Teff ≈ 40kK and M ≈ 1.3 M

⊙
:

● WDJ011810.31-015612.23
● WDJ071816.42+373139.24

Figure from Vennes et al. (2003)

RE J0317-853 has a ~300 MG field.



WDs from mergers may stand out in their kinematics.

At a given mass, merger WD 
systems are older than single star 
WD systems because of the:

● longer time to form the WDs 
● delay time of the merger

Older populations experience more 
“heating” in the galactic disc so and 
show higher velocity dispersions.

Cheng et al. (2020)



WDs from mergers may stand out in multiple ways.

We want a uniformly characterized 
sample in order to be able to tell a 
unified story for the merger population 
in terms of its composition, rotation, 
magnetism, and kinematics.

8 of the 25 objects in the Montreal WD 
database 100 pc sample with masses 
> 1.3 M

⊙
 show at least one potential 

merger signature.
Kilic et al. (2021)
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Observations are clearly revealing 
the significant role that double 
white dwarf mergers play in the 
formation of single white dwarfs.

We have increasingly complete 
and well characterized samples of 
the local white dwarf population.

This growing number of likely 
merger products will let us tell       
a more complete story of the 
merger-formed WD population.




