INFRARED SPECTROSCOPY OF NOVA V705 CAS
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1. Introduction

Nova V705 Cas was discovered on 1993 December 7, several days before
maximum light. The light curve indicates that t; ~ 40d (see e.g. [4]), char-
acteristic of dust-forming novae. The light curve went into decline on day
58, indicating the formation of an optically thick dust shell. IR spectra
have been obtained regularly since outburst using the cooled grating spec-
trometer CGS4 on the United Kingdom InfraRed Telescope (UKIRT). We
present here the results of ongoing IR spectroscopic monitoring of this nova.

2. Early detection of CO

Emission by CO in the K —band was detected around maximum light (see
Fig. 1a), the earliest detection of a molecule in the ejecta of an erupting
nova. The presence of CO points to the presence of a cool, neutral region at
the outer edge of the ejecta, in which chemical reactions occur. Assuming
that the CO is optically thin, we find a CO mass of 2.8 1071° Mg, temper-
ature 4300 K, and that ~ 10=* (by number) of the C in the ejecta was in
the form of CO [1]. The time-scale for forming CO in nova ejecta, as per
the chemical models of [5, 6], is a few hours. The presence of CO, and its
characteristics, provide strong support for these models.

3. UIR emission

The so-called Unidentified InfraRed (UIR) features were first seen on day
252 (see Fig. 1b); they were not present on day 158. They are different
to those appearing in other Galactic UIR sources, such as the Orion Bar.
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Figure 1. (a - left): CO emission at day -1; curve is model fit to optically thin CO
emission. (b - right): UIR emission in the 3 gm band at day 252.

The 3.4 um feature is anomalously strong by comparison with the 3.28 ym
feature; the 11.3 pm feature is also present, and is accompanied by a 8 um
feature, not normally associated with UIR emission. Previous work [2] has
argued that, in novae, these features arise in hydrogenated carbon grains
rather than free-flying PAH molecules and that, in view of the abundance
anomalies in novae, nova UIR features would differ substantially from those
normally seen in Galactic objects such as the Orion Bar.

4. Line emission

The early spectrum is dominated by low excitation emission lines, particu-
larly C1. Later spectra reveal the presence of [Sivi] A1.96,2.22 and [NelI]
A12.8. However there is no evidence that this nova displayed a coronal phase
similar to that displayed by other recent novae [3].

Spectroscopic monitoring, at near-IR (JHKL) and at 10 pm, is contin-
uing, and will be supplemented by ISO observations in due course.
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