
      Variable Emission from a Gaseous Disc 
        around a Metal-Polluted White Dwarf

David J. Wilson*, B. T. Gänsicke, D. Koester, R. Raddi, E. Breedt, J. Southworth, S.G. Parsons
 * D.J.Wilson.1@warwick.ac.uk

1.Wilson et al. (2014, submitted)
Image Credit: NASA, ESA, STScI, and G. Bacon (STScI)

Many metal polluted white dwarfs are orbited by dusty
debris discs formed by the tidal disruption of rocky
 planetesimals (Jura 2003). A small amount of these 
systems also host gaseous discs (Gänsicke et al. 2006, 
Brinkworth et al. 2012), raising two questions:

   1. The gaseous discs are outside the sublimation 
        radius, so how did they form?
   2. Why do we not see gaseous discs at all 
       white dwarfs with debris? 

The discovery of a highly variable gaseous disc around
 the white dwarf SDSS J1617+1620 could provide an
 insight into the answer to these questions.

●  The gaseous disc formed quickly and was 
    gone a few  years later, corresponding to a 
    viscosity parameter α~0.25. 
●  The disc may have been formed by the 
    impact of an asteroid onto the dusty disc 
    (Jura 2008), or could have been the result of 
    interactions during the formation of the dusty 
    disc (Veras et al. 2014) . 
●  The flux increase from the disc was strong 

  enough for similar events to be observed
     by LSST or Gaia.  
●   This and similar systems present a key tool in 

   understanding the dynamical environment of 
   evolved planetary systems.

Strongly variable emission has been detected from a gaseous disc around the DA white dwarf SDSS J1617+1620, a star previously 
found to also host a dusty debris disc formed by the tidal disruption of a rocky object. Time-series spectroscopy obtained during the 
period 2006-2014 has shown the appearance of strong double-peaked CaII emission lines in 2008, but only very weak or non-existent 
lines before and after that. These observations represent the first unambiguous evidence for variability in the debris environment of 
evolved planetary systems. One possible explanation for this extraordinary variability is the impact of an asteroid or similar 
planetesimal onto the dusty disc.

The time-series spectra (left) and measurement of the 
equivalent  widths (right) of the double-peaked CaII 8600Å 
emission line triplet. The dramatic changes  reveal 
the sudden formation  then rapid loss of a gaseous 
disc around SDSSJ1617+1620.  

The full optical spectrum of SDSSJ1617+1620 (blue) with a model 
fitted to it (white). The star is a DA white dwarf with a Teff=13500K
 and log g=8.11, equivalent to a progentor mass of  2.2-3M๏. Metal 
pollution from accreted planetary debris is shown by absorption lines 
of Calcium (3934Å) and Magnesium (4481Å). No change in the 
accretion rate was observed as a result of the variability of the 
gaseous disc.
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Gas emission could have been caused 
by an asteroid impact onto the debris disc.

Gas and dust debris disc at ~0.5-1.2R๏
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