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Alkali metals in 4 DZ white dwarfs
● Building sample of WDs within 40pc of the Sun

– Tremblay et al., MNRAS 497, 130 (2020)
– McCleery et al., MNRAS 499, 1890 (2020)

● Found 4 DZs with LiLi, one with KK
– 1 object in common with Kaiser et al.

● Teff 3500–5000 K (tcool 6–10 Gyr)



  



  

LHS 2534

He dominated atm
B = 2.1MG



  

LHS 2534

He dominated atm
B = 2.1MG



  

LHS 2534

He dominated atm
B = 2.1MG



  

WD J2317+1830

H+He mixed atm



  

WD J1824+1213

H+He mixed atm



  

SDSS J1330+6435

He dominated atm



  

Challenges in modelling
● Used Koester model atmospheres 
● Objects all very cool (3500–5000K)

– Very high densities in models

● Molecular opacities (i.e. CIA) v. important:
– H2-H2,   H2-He,   H2-H,   H-He,   He-He-He

● Coolest WD masses too small
● Li line widths are weird...



  



  

M=0.55 Msun
Teff = 4780 K 

M=1.00 Msun 
Teff = 4210 K

M=0.28 Msun 
Teff = 3350 K

M=0.38 Msun 
Teff = 3660 K



  

The oldest WD with a dusty disc



  

The oldest WD with a dusty disc

log(Mcvz/Mwd) = -7.9 τCa = 2000 yr

τLi = 10,000 yr

τ
Na

 = 4000 yr



  

The oldest WD with a dusty disc

log(Mcvz/Mwd) = -7.9 τCa = 2000 yr

τLi = 10,000 yr

τ
Na

 = 4000 yr

●ṁ
Li

 = 760 g/s

●ṁ
Na

 = 92,000 g/s

●ṁ
Ca

 = 37,000 g/s 

●ṁ
crust

 ~= 3,000,000 g/s 

              (3 tonne/s)
● t

cool
 = 9.5±0.2 Gyr



  

Abundance analysis



  



  

LHS2534J1644
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