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THE PHOTOMETRIC PERIOD OF NOVA MUSCAE 19831

M. P. Diaz and J. E. Steiner®

Departamento de Astrofisica
Ingtitute de Pesqguisas Eapaciais - INPE/MCT

Abstract

We report the discovery of a vhotometric
reriod of 855 minuntes in GO Mus (Nova Muscae 1983).
Such a value for the orbital period is the shortest
known for classical novae and the second falling
below the period gap. Based on the photometric and
spectroscopic behaviour, we suggest that this star
may belong to the class of AM Her objects.

Subject headings: photometry - gtars: novae

! The observations rerorted in this paper were made
at Laboratdéric HNacional de Astrofisica -

CNPg/LNA.

2 Oon leave from Instituto Astrondmico e Geofisico da

Univergidade de S3g¢ Paulo.



I. Introduction

GQ Muscae is a classical nova that erupted in
1983 January (Liller 1983} with large amplitude
{am,,214) and fast early evolution (iz~184) followed
by a long periocd with roughly constant brightiness at
m,~11. A distance of 4.8¢t1 xpc was obtained and the
rrenova was identified in the SRC-J sky survey as an
object with w221 (Krautter et ali. 1984).
Ohgervation= at multirle wavelength ranges were made
during two years after the outburst (Ugelmann et al.
1985, Krautter et al. 1984; Whitelock et ai. 1984;
Dinerstein 1986) and an analyasis of abundances in the
nova ejecta by Pachece and Codina (1985) shows an
enhancement of nitrofen and oxigen in the expanding

envelope.

Polarization measurements in the UBVRI bands
by Cropper (1986) indicate a linearly polarized
fraction of about 3% increasing to the infrared. At
that time no circular polarization was detected. More
recently Duerbeck {(1987) took a spectrum when the
object was at m=1655 in the nebular rhase; the
stronfest feature seen in the range from 39004 to
71004 except for Ha, was Hell 24688A. This fact and
the lack of a time resclved photometiric measurement

at guiescent state motivated the inclusion of GQ Mus



in our profram aiming the identification of

mafnetized sSystenms.

iI. Obgervations and Results

The observations were made in 1988, March 21
and May 9 and 10, the latter in poor atmosapheric
conditions, using the 1.6 meter telescope of the
Laboratério MNacional de Astrofisica at Brasdpolis MG,
Brazil. A single channel offset-guided prhotometer
with a thermoelectrically coocled Sil response
phototube was nsed in the three nights. Pulae
counting integrations were taken witheout filters
using a 9 arcsec diarhragm to cptimize photon

statistics and to avoid nearby field s=tars.

The light curves, corrected for sky background
and atmospheric extinction, show a remarkable
modulation with a periocd cof 855304 min. and an
amplitnnde of 63% (Fig. 1,2). Mean times <for the
maximum and minimum iight are:

Tmin = HDJ 2,447,241.5635 * 0.0010 and

Tmax = HDJ 2,447,2415806 t 0.001S,

The asymmetric ocscillation was subtracted
£from the March 21 data, which have a time resolution
of 25 seconds and a FFT algorithm was applied to the

residuals to search for coherent pulsations with



Periods in the ranfe 50-1800 seconds. No highly
significant peaks were found in the power spectrum,
the most conspicuous periocd being 950 8, with a

amplitude of ~4%,

On March 21 the UBV mag@nitudes of GO Mus were
V> = 175, (U-Blpase = -0.75 and (B-Vigayx = 0.15 (the
uncertainties in both colsrs are less than 0.1%).
Using the interstellar reddening found by Krautter et
al. (1984 we estimate the intrinsic colors at

maximum: (B-V)g = -0.3 and (U-B), = -1.t.

III. Digcussion

The wvalue obtained for the photometric weriod
as well ag the larfge amplitude, stronfly suggest that
it is an orbital one. Intermediate polars present
neither such anmplitudes nor asymmetric periodic light
curves. Nevertheless this value for the orbital
reriod is not uncommon amondg cataclyamic variables
{(Morris et al. 1987). The 1light curve characteristics
concerning amplitude, asymmetry and flickering
regemble thoze of AM Her systems. Such a hypothesia
ig stren€htened if we remember that 11 among the 15
confirmed polars have pericds in the range of 8i-127v

minutes and that the Hell(A46854) emission line in



GQ Muse iz unusually strong (Krautter and Williams

19848) 1lige it is often =een in polars.

Recently the detection of circular
polarization from V1500 Cyg (Nova Cygni 1975) was
reported and the cobject was confirmed to be an AM Her
typre system (Stockman et al. 1988). D& Her, GK Per
and perhaps V533 Her are also magnetized systems
(Intermediate Polars cf. Warner 1983), which suggests
that the aznzociation of maghnetized white dwarfs with
the nova phenocomena is not unusual. It is interesting
that both GQ Mus and V1500 Cy¢ are fast novae (ip
equal tec 18 and 2 days) with very largfe amplitude (Am

214 and ~19, respectively).

The failure in detecting circular polarization
in 1985 (Croprer 1986} doez not disagree with a
rossible classification of the system as a polar,
Those observations had not enough time resoclution.
and a sifgnificant dilution of the polarized fraction
¢ould be produced by the shell and by the emission
from the heated surface of the red dwarf (Stockman et
al. 1988; FPatterson 1979). To characterize the zysztem
ag an AM Her star, circular and linear polarizations
hag to show up. However, if GQ Mus i2 not an AM Her
hinary. then it beloné€s to an unusual class of

objects, unlike any other classical nova,



The large amplitude observed could be
partially explained if the outburst occured in a
cataclyamic variable with low accretion rate and,
therefore, intrinsically fainter (Patterson 1984). In
fact, the prenova magnitude mentioned above zets a
lower limit to the absolute magnitude at gquiescent
state of M,26.2, which is at leagt two magnitudes
fainter than the mean value for novae at minimum
(Warner 1987). The wvalues of the outburst amplitude
and decay time also agree with the theoretical
thermonuclear runaway calculations which predict that
low accretion rates, such as expected for polars
(Patterson 1984), over masgive white dwarfs produce
faster and stronger outdburats (Kutter and Sparks

1980; Prialnik et al. 1982, Livioc et al. 1988a.lk).

IV, Conclusion

We found a short photometric period for
Nova Mus 1983 and the data suggest this iz the binary
reriod. A value of 855 minute= for the orbital
rpericd is the shortest one found for novae and is the
second, among 12 well-defined periods for this class,
found below the period gap. The other object is
CP Pup (Puerbeck et &1 1987), another fast nova with

very larg@e amplitnde (tp=5 days and Am=14.8),



Bazed on the observed characteristics, the
system is proposed as a new AM Her type candidate;
the facts that lesad to this conclusion are: (1) the
strong HelIXd686A& line in emission; (2) period in the
ranfe 81 - 127 minutes; (3) larde photometric
amplitude; (4) asymmetric modulation; (5) moderate

flickering.
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Figure Captions

Figure 1. Fast pheotometry of GQ Mu= on 1988 March, 2i
with a integration time of 25 seconds. The count
rate was corrected for the background and

atmospheric extinction effects.

Figure 2. Phase folded curve for March data. The
error bars are 2¢/J/n where n iz the number of

measurementzs in a 1/30 phaszse bin.
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