MIRAS AS PROBES OF THE GALACTIC BULGE
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1. Introduction

Mira variables span a wide range of stellar populations and have a well-
defined K,log P relation (e.g. Feast et al 1989; Hughes & Wood 1990), so
can be used to map out the 3-D distribution of the bulge. Using IRAS-
selected Miras, Whitelock & Catchpole (1992) showed for the first time
from individual stellar distances that the bulge had a bar-like structure,
but there is some uncertainty as to whether they obey the same K,log P
relation as optically selected Miras. Hence the need for confirmation from
an optical Mira survey.

2. Observations

These optical bulge Miras were detected from APM scans of IVN (/-band)
plates taken by the AAO UK Schmidt telescope, over the period of June
1990 to August 1996, covering four bulge fields, spanning | = —9 to +9,
and b = —4 to —15. A total of 833 Mira candidates were detected, 291 of
which were observed in the infrared (J, H, K, L), using the SAAO 1.9 m.

3. Bulge LPVs: 3D distributions

We first measure the amount of extinction to each Mira by assuming that
they are all oxygen-rich stars (of 45 spectra obtained, only one is carbon-
rich), and that they obey the same (J — K )p,log P relation as their cousins
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in the LMC (Hughes 1992), so the colour excess will simply be E(J — K) =
(J — K )observed — (J — K)p. We then obtain distances to the most likely
Mira candidates via the LMC K, log P relation (Feast et al. 1989), where we
assume an LMC distance modulus of 18.55 magnitudes (e.g. van Leeuwen
et al. 1997).

A least squares fit to the bulge Mira distribution (those with distances
between 5.4 and 13 kpc, to avoid confusion from the foreground and back-
ground Miras) yields an inclination of ~ 35° and a distance to the centre
of the Mira bulge population of ~ 8.2 kpc. Due to systematic errors arising
from the assumptions about bulge membership and reddening corrections,
both of these are lower limits. The effect of defining the bulge distribution
by distance will artificially skew the least squares solution toward a zero
slope solution. Nevertheless, a positive slope confirms the trend of decreas-
ing mean distance with increasing longitude, as was found for the IRAS-
selected Miras (Whitelock and Catchpole 1992). For the distances, applying
the LMC colour-period relation to derive reddenings will overestimate these
(and thus underestimate the distances), as it is known that galactic Miras
have redder (J — K)o colours than those in the LMC (Whitelock et al.
1994) and that this is almost certainly a metallicity effect (Feast 1996). No
evidence has so far been found for a dependence of the distribution of the
bulge Miras on period.

4. Future Work

As we have measured only lower limits, this report merely shows the poten-
tial usefulness of these data. Qur final analysis will measure the true tilt via
sophisticated fits which model the distribution of the bar, and use a bet-
ter method to estimate the interstellar extinctions via a new K — L,log P
relation for the LMC Miras, as this will be less affected by metallicity. We
are also identifying more Miras in an additional bulge field, and continue
to obtain IR photometry and FLAIR spectroscopy of a larger sample, the
latter to search for any kinematic effects as a function of period (age).
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