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Abstract. Spectroscopic observations of the microlensing
candidate recently discovered at Mount Stromlo are pre-
sented and discussed. Although the case of intrinsic vari-
ability cannot be completely ruled out, the new data give
support to the microlensing event.
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1. Introduction

During the search for massive compact objects in the halo
of our galaxy, the MACHO team (Alcock et al. 1993) dis-
covered a microlensing candidate event which appeared
as ~ 2 magnitudes brightening of a star of the LMC. The
event peaked on about 9 March 1993 and no spectroscopic
information about the amplifying of the apparent bright-
ness of the star could be acquired during the flaring. This
Letter presents spectroscopic observations of the candi-
date, out of the brightening episode, with the aim to check
if the spectrum is that of a clump giant of the LMC, as
suggested by Alcock et al. 1993, or if it belongs to some
classes of known variables.

2. Observations

The observations were carried out on Nov. 9 1993,
with the 3.6m telescope + EFOSC (ESO Faint Object
Spectrograph and Camera) at La Silla Observatory. The
spectroscopic camera was oriented to compensate for the
atmospheric refraction. The detector was a 512 x 512 pix-
els Tektronix CCD having a pixel size of 27 um, corre-
sponding to 0”.6 on the sky. For a 1.”5 slit the resulting
resolution is ~ 15 A . Two 40min spectrograms were flux
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* Based on observations made at the European Southern Ob-
servatory, La Silla, Chile.

calibrated with the spectrophotometric standard L870-2
(Oke 1974) before being stacked (Fig. 1). We also deter-
mined the magnitude of the object on 1min (see Fig. 2)
and 2min CCD frames in V and B colors, respectively,
by comparison with photometric standard fields (Lan-
dolt 1992). The color transformation equations derived
from the Landolt’s magnitudes have slopes very similar
to the average values determined at La Silla, whereas the
constants are =~ 0.1 magnitudes smaller in both colors.
This might indicate that the observations were probably
performed under ambiguous photometric conditions. The
magnitudes have been measured using the ROMAFOT
(Buonanno et al. 1983) package in the MIDAS environ-
ment, after studying the point spread function of a num-
ber of field stars. The measured magnitudes, V=20.0 and
B=20.6 were corrected for reddening through the H I col-
umn density value (Burstein and Heiles 1984) thus result-
ing in V=19.8 and B=20.3. In view of the argument above
the estimated uncertainty of the brightness is ~ +0.1 mag.

3. Discussion

The lightcurve observed by Alcock et al. (1993) fulfills the
requisites of a microlensing event as described by Paczyn-
ski (1986) then restricting, quite significantly, the types
of intrinsic stellar variability which could originate such
a lightcurve. The outburst of about 2 magnitudes, with
a characteristic time scale of ~ 30 days, observed over
a period of time spanning one year rules out all kinds of
pulsating variables. Among the eruptive variables only the
behavior exhibited by some cataclysmic variables can par-
tially fit the observed characteristics of the microlensing
candidate. Dwarf Novae with recurrence times of ~ 1 year
can be quickly excluded due to the amplitude of their out-
bursts ((A) > 4—5 mag). Remaining candidates may then
be the old novae or possibly novae caught during their pre-
outburst stage (see Robinson 1975). Fig. 3 shows a frag-
ment of the lightcurve of V841 Oph at minimum light il-
lustrating an outburst of & 1 magnitude which was under-
taken by this nova ~ 86 years after the maximum (Della
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Fig. 1. The spectrum of the gravitational microlensing candidate. Ordinate are units of 107'¢ erg s~

! ¢m™2 nm™!. Features

marked with ‘x’ represent cosmic rays and/or artifacts not corrected. Dots represent real features.

Fig. 2. The finding chart of the candidate. The represented
area is about 1'5 x 1!5. The star is inside the box. North to the
top, East to right.

Valle and Rosino 1987, Shara et al. 1989). The brighten-
ing reported in Fig. 3 shows a symmetric lightcurve and a
time scale of & 40 days. These outbursts, normally smaller
than 2 magnitudes (see also Robinson 1975), may be quite
common in old novae and also recurring with typical scale

times of the order of ~ 100 days (Della Valle and Calvani
1990). However, two consecutive outbursts can be sepa-
rated by long quiescent stages where the star keeps its
brightness constant within 0.2 magnitudes for even longer
than 200 days. Therefore, from a ‘pure’ photometric point
of view most features shown by the lightcurve of microlens-
ing candidate can be mimicked by the photometric behav-
ior of some old/pre-nova (see also Sabbadin and Bianchini
1983). On the other hand, old novae have a quite peculiar
spectrum: normally a hot continuum with emission lines
of the Balmer series, Hel and Hell, NIII-CIII blend, rarely
forbidden lines, and in some case absorption lines of the
late-type companion. However, there exist a few objects
(like V 1017 Sgr) showing, unlike most novae, somewhat
massive secondaries (Sekiguchi 1992) or nearly pure con-
tinuum with very weak emission lines which appear only
in high resolution spectra (e.g. DI Lac, Kraft 1964; CI Aql,
Bianchini 1994). Spectra of novae during the pre-outburst
stage are available only for a very limited number of ob-
jects (V 603 Agl, V 533 Her and HR Del) and however,
their energy distribution is similar to that of an O/B star
(Duerbeck 1994). The spectrum of this microlensing can-
didate exhibits a relatively red continuum (F/G type) fur-
rowed by the following absorbtion lines: Ha observed at
656.7 nm, Na D at 589.6 nm, Mg b (blend of Mg I lines
at 516.7, 517.3 and 518.4 nm) at 517.7, HB at 486.6, the
G band at 431.0 and H and K of Ca II (see in Fig. 1 the
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| absorption lines marked by dots). These lines are, on the
average, redshifted by 4-5 A proving indeed that this star
belongs to the LMC. Assuming a distance modulus (m-
M)=18.5 for LMC (Panagia et al. 1991) an absolute mag-
nitude of M,=1.3 is derived for the candidate. This cal-
culated absolute magnitude is consistent with a late F/G
type giant. Although this magnitude is approximately 1.6
mag brighter than the average absolute magnitude of a
typical slow nova at quiescence (Della Valle and Duerbeck
1993), it may still be compatible with the magnitude dis-
tribution shown by these authors.
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Fig. 8. Brightening exhibited by the old nova V841 Oph about
86 years past maximum (ordinate:magnitude, abscissa: Julian
Date). The typical photometric error of each data point is < 0.1

mag.

4. Conclusions

The analysis of the photometric and spectroscopic charac-
teristics of several classes of cataclysmic variables suggests
that, with the exception of some old-nova, like V1017 Sgr,
none is suitable to reproduce the photometric and spectro-
scopic properties of the microlensing candidate. The case
of the recurrent nova V 1017 Sgr is notable because of
its unusual spectral type, G5-III (Kraft 1964). Moreover,
spectra of this object taken in the past exhibit remarkable
variations. Humason (1938) reports the lack of emission
line, whereas Kraft (1964) reports the presence of emis-
sion lines found on spectra obtained by Greenstein which
do not show in spectra taken by himself. The outbursts of
this nova, occurred in 1901, 1973 and 1991 (McLaughlin
1946, Bianchini et al. 1994), have produced quite symmet-
ric lightcurves (admittedly on the basis of relatively low
quality photometry) with an increasing of brightness of
~ 3 magnitudes in ~ 100 days. Apart from this possibil-

L33

ity, the observations show that the spectrum, the abso-
lute magnitude, the radial velocity and the color of the
candidate are, on the whole, also consistent with the sig-
nature of a late-F /early-G giant in the LMC. This would
strengthen the case for gravitational lensing as reported by
Alcock et al. (1993). However, it is worthwhile to mention
that the microlensing candidate was discovered by moni-
toring close to 2x10° lightcurves of stars in the LMC. The
monitoring of such a huge amount of stars leaves open the
possibility that we are dealing with the properties of a yet
unknown class of variable stars. Finally, we would like to
point out that this issue can be clarified by future detec-
tion of other candidates and/or by obtaining the spectrum
of one of them during the brightening (e.g. see Paczynski
1994).
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