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1 . I n t r o d u c t i o n 

M i r a var iab les s p a n a wide r a n g e of s te l lar p o p u l a t i o n s a n d h a v e a well-

defined i v , l o g P re la t ion (e.g. Feas t et al 1989; Hughes k W o o d 1990), so 

can b e used t o m a p ou t t h e 3-D d i s t r ibu t ion of t h e bu lge . Us ing I R A S -

selected M i r a s , W h i t e l o c k h C a t c h p o l e (1992) showed for t h e first t i m e 

from ind iv idua l s te l lar d i s t ances t h a t t h e bu lge h a d a bar - l ike s t r u c t u r e , 

b u t t h e r e is some u n c e r t a i n t y as t o w h e t h e r t h e y obey t h e s a m e A', log Ρ 

re l a t ion as op t ica l ly selected Mi ras . Hence t h e need for conf i rmat ion from 

a n op t i ca l M i r a survey. 

2 . O b s e r v a t i o n s 

T h e s e op t i ca l bu lge Mi ra s were de t ec t ed from A P M scans of I V N ( / - b a n d ) 

p l a t e s t a k e n b y t h e A A O U K Schmid t te lescope , over t h e pe r iod of J u n e 

1990 t o A u g u s t 1996, covering four bulge fields, s p a n n i n g / = — 9 t o + 9 , 

a n d b = — 4 t o —15. A t o t a l of 833 M i r a c a n d i d a t e s were d e t e c t e d , 291 of 

wh ich were obse rved in t h e infrared ( J , Η, Κ, X) , us ing t h e S A A O 1.9 m . 

3 . B u l g e L P V s : 3 D d i s t r i b u t i o n s 

W e first m e a s u r e t h e a m o u n t of ex t inc t ion t o each M i r a by a s s u m i n g t h a t 

t h e y a r e all oxygen-r ich s t a r s (of 45 s p e c t r a o b t a i n e d , only one is c a rbon -

r i c h ) , a n d t h a t t h e y obey t h e s a m e (J — Ä ' ) p , l o g Ρ r e la t ion as the i r cousins 
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in t h e L M C (Hughes 1992) , so t h e colour excess will s imply be E( J - K) = 

(J — Κ')observed — (J — K)p. W e t h e n o b t a i n d i s tances t o t h e mos t likely 

M i r a c a n d i d a t e s v ia t h e L M C Κ,log Ρ re la t ion (Feas t et al . 1989), w h e r e we 

a s s u m e an L M C d i s t ance m o d u l u s of 18.55 m a g n i t u d e s (e.g. van Leeuwen 

et a l . 1997) . 

A leas t squa res fit t o t h e bulge M i r a d i s t r i bu t ion ( those wi th d i s t ances 

b e t w e e n 5.4 a n d 13 k p c , t o avoid confusion from t h e foreground a n d back-

g r o u n d Mi ra s ) yields an inc l ina t ion of ~ 35° a n d a d i s t ance t o t h e c e n t r e 

of t h e M i r a bu lge p o p u l a t i o n of ~ 8.2 k p c . D u e t o s y s t e m a t i c e r rors a r i s ing 

from t h e a s s u m p t i o n s a b o u t bu lge m e m b e r s h i p a n d r edden ing co r rec t ions , 

b o t h of t h e s e a re lower l imi t s . T h e effect of defining t h e bu lge d i s t r i b u t i o n 

by d i s t a n c e will artificially skew t h e least squares solut ion t o w a r d a zero 

s lope so lu t ion . Never the les s , a pos i t ive slope confirms t h e t r e n d of decreas -

ing m e a n d i s t ance w i th increas ing l ong i tude , as was found for t h e I R A S -

selected Mi ra s ( W h i t e l o c k a n d C a t c h p o l e 1992). For t h e d i s t ances , a p p l y i n g 

t h e L M C colour -per iod re la t ion t o der ive r edden ings will ove re s t ima te t h e s e 

( a n d t h u s u n d e r e s t i m a t e t h e d i s t ances ) , as it is k n o w n t h a t ga lac t ic Mi ra s 

h a v e r e d d e r (J — K)o colours t h a n t hose in t h e L M C (Whi t e lock et a l . 

1994) a n d t h a t th i s is a lmos t cer ta in ly a meta l l ic i ty effect (Feas t 1996) . N o 

ev idence ha s so far b e e n found for a d e p e n d e n c e of t h e d i s t r i bu t i on of t h e 

bu lge Mi ra s on p e r i o d . 

4 . F u t u r e W o r k 

As we h a v e m e a s u r e d only lower l imi t s , th i s r e p o r t mere ly shows t h e p o t e n -

t ia l usefulness of t h e s e d a t a . O u r final analys is will m e a s u r e t h e t r u e t i l t v i a 

s o p h i s t i c a t e d fits wh ich m o d e l t h e d i s t r i bu t ion of t h e b a r , a n d use a be t -

t e r m e t h o d t o e s t i m a t e t h e in te r s te l l a r ex t inc t ions v ia a new Κ — Ζ , log Ρ 

re la t ion for t h e L M C M i r a s , as th i s will b e less affected by meta l l ic i ty . W e 

a re also ident i fy ing m o r e Mi ra s in an add i t i ona l bulge field, a n d con t inue 

t o o b t a i n I R p h o t o m e t r y a n d F L A I R spec t roscopy of a la rger s a m p l e , t h e 

l a t t e r t o sea rch for a n y k i n e m a t i c effects as a funct ion of pe r iod ( age ) . 
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