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Spectroscopic observations of the outburst of SS Cygni in

2013 September—October
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As those who follow reports of their outbursts ir WWW.8aVS0.0r g l l l l l l
thisJournal may recall, a dwarf nova comprises¢ 85 - =" Wy 1
very small, dense, hot white dwarf star whos 5 =1
strong gravitational field is drawing gas, mainly g "
hydrogen, from a closely orbiting cooler and large a5 |- ; = .
red star. This gas forms an accretion disc aroul =
the equatorial plane of the white dwarf. The newl =
arrived gas at the outer edge of the disc gradua g 45
migrates through the disc and eventually accret A
onto the surface of the white dwarf. "r ]

Occasionally the density of gas in the dis =
increases to the point that its temperature ris
rapidly and the disc becomes very bright for 2l ¥ 2 - 29 ! T
few days. The star (because we can only ev ' : 2t
seean unresolved single pomt_of light) increast 125 = peves) e g /e
in brightness by several magnitudes: we say tl Date
dwarf nova has experienced an outburst. Even-figure 1. AAVSO V-band lightcurve of SS Cygni during the outburst in 2013 Sept-Oct.
tually conditions in the disc settle down, its tem-
perature falls, and the star slowly fades back to I obtained my first spectrum of the star usingion features caused by the opacity of the dense,
its normal brightness. a LISA spectrometer on a C11 scope on Sepet gas in the disc. As the outburst progressed

The dwarf nova SS Cygni was reported ristember 23.906. At this time it was at mag 8.8he slope of the spectrum reduced as the tem-
ing in such an outburst at V magnitude 9.54 oand approaching the peak of the outburst. | r@erature of the disc dropped. The absorption
2013 Sept 22.1. The outburst peaked at magrded a further 5 spectra to monitor how tharound the Balmer lines disappeared as the opac-
8.4 about three days later and then, over thgvarf nova spectrum changed as the outbuiigy of the gas reduced and consequently the emis-
next three weeks, gradually faded back to ifsrogressed and the star returned to quiesceng@n lines became more visible. As the outburst
quiescent level at mag 12. The times of these spectra are marked by s@nded the Balmer lines remained relatively strong

The AAVSO V-band lightcurve of the outburstrows at the top of Figure 1. A compendium oshowing that the gas in the disc was still hot.
is shown in Figure 1 (in which dates are given ithese spectra is shown in Figure 2 in which the During quiescence these lines slowly reduce in
the American convention of MM/DD). Thesehorizontal axis represents the wavelength istrength as the disc gradually cools. The emission
photometric observations record the dwarf ncdAngstroms and the vertical axis shows relativiine between 13 and Hy visible during the early
va’s varying brightness during the outburst buhtensity. The individual spectra have been seppart of the outburst is probably the He Il ionised
reveal relatively little about its changing physirated vertically to make it easier to see the detalielium line at 4686A. The increase in noise in the
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cal state. With spectroscoppwever, it igpos- At the height of the outburst the spectruntater spectra is due to the reduction in flux by a
sible to study these changes in greater detail m&reased strongly at shorter wavelengths, indiactor of almost 100 as the outburst faded.
the outburst progresses. cating the high temperature of the bright disc-

The Balmer emission lines (labelledtb H3) ~David Boyd
|

from the ionised hydrogen gas in the disc Weliges: challow Observatory, Wantage, Oxfordshire.
time inserter, with recording to a PC hard diskelatively weak at the peak of the outburst withjavidboyd@orion.me.uk]
using Virtual Dub. several of the lines immersed in broad absorp-
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Flgure 2 Spectra 0f SS Cygnl durlng outburst in 2013 Sept Oc(Dawd Boyd)
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Event chords used to solve for an elliptical asteroid.



