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Introduction 
• Hot white dwarfs contain significant 

quantities of metals, including Fe and Ni 
• The far-UV is the best (only) spectral 

range for their study 
• High resolution, S/N HST/STIS studies of 

the fine structure constant 
• A large FUSE survey of photospheric 

abundances 
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A typical hot H-rich white dwarf  
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G191-B2B (H-rich DA) 

• Best-studied DA with S/N~50-100 
– Preval et al. 2013, MNRAS, in press 

• Teff= 52,500 ± 900K, log g = 7.53 ± 0.09 
• Rich (for a white dwarf) in metals – C, N, 

O, Al, Si, P, S, Fe, Ni, Ge 
• ~950 lines present in FUSE & HST/STIS 

spectra 
 

Challenges in UV Astronomy - 7th October 2013 



Challenges in UV Astronomy - 7th October 2013 

Presenter
Presentation Notes
The FUSE spectrum of G191-B2B. This has been constructed using 48 data sets. Roughly 150 lines, all have been identified.
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Fine structure constant (α) variation 

• Coupling constant characterising strength 
of the electromagnetic interaction 

• High gravitational field of white dwarf 
results in very small (but potentially 
detectable) shift in wavelength 

• Effect larger for high Z atoms (i.e. Fe, 
Ni!) 
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Berengut et al. Phys Rev Letters (2013) 

Blue Circles: Fe V 
Red Squares: Ni V 

Presenter
Presentation Notes
 Negative gradient for the Ni V lines more indicative of poor wavelength determination rather than an explicit dependence on the gravitational field.
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FUSE survey of composition (89 stars) 
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Solar 
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Bulk Earth 



Conclusions 

• Fine structure constant 
– Need improved λλ accuracy 
– More high S/N spectra… range of gravities 

• White dwarf abundances 
– Metals present in some WDs at all Teff 

– C is depleted cf. Si… rocky material? 
– Radiative levitation is not dominant effect 
– WDs accreting from debris 
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