
N O V A L M C 1991: A S U P E R - B R I G H T N O V A I N T H E L A R G E M A G -
E L L A N I C C L O U D 

M . D E L L A V A L L E 

E u r o p e a n S o u t h e r n O b s e r v a t o r y , L a Silla. 

Abstract . W e d iscuss t he recent o u t b u r s t o f n o v a L M C 1991 . B y c o m p a r i n g its 

m a g n i t u d e at m a x i m u m a n d ra te o f d e c l i n e w i t h those o f 14 h i s to r ica l L M C novae , 

w e s h o w tha t n o v a L M C 1991 represents t he first d e t e c t i o n o f a super-br ight n o v a 

in t he L a r g e M a g e l l a n i c C l o u d . 

Results 

a) T h e analys is o f t he l i g h t c u r v e o f no\^a L M C 1991 has a l l o w e d us t o de r ive its mag-

n i t u d e at m a x i m u m a n d ra te o f dec l ine . T h e c o m p a r i s o n b e t w e e n these pa rame te r s 

a n d the wel l e s t ab l i shed M M R D re la t ion for L M C n o v a e , s h o w s tha t N o v a L M C 

1991 d e v i a t e s t o w a r d the b r igh te r m a g n i t u d e s b y m o r e than o n e m a g n i t u d e . 

b ) A c r i t i ca l r e v i e w o f the m a g n i t u d e at m a x i m u m vs. ra te o f d e c l i n e re la t ionsh ips for 

t he m o s t cons i s t en t ly inves t iga ted n o v a p o p u l a t i o n s ( G a l a x y , L M C , M 3 1 , a n d V i r g o ; 

D e l i a V a l l e 1 9 9 1 ) , s h o w s that : 1) 9 0 % o f the n o v a e o f o u r s a m p l e is b o u n d e d ins ide a 

A m st r ip o f ± 0 . 5 m a g . M o r e o v e r n o v a e in this area s e e m t o fo l l ow the s a m e M M R D 

re l a t i onsh ip . T h i s sketch is ent i re ly cons i s t en t w i t h the p r e d i c t i o n (Sha ra 1 9 8 2 ) , that 

a d i spe r s ion o f M M R D re la t ion shou ld b e o b s e r v e d as a result o f the in t r ins ic sca t ter 

in t he w h i t e d w a r f l u m i n o s i t y be fo r e the o u t b u r s t . T h e c o n t r i b u t i o n t o the sca t ter 

o f t he p h o t o m e t r i c errors is i n d e e d less than 2 0 % . 2 ) at least o n e o b j e c t in each 

s a m p l e (9 o b j e c t s in a l l ) dev ia t e s s t rong ly f r o m the r e spec t i ve M M R D re la t ionsh ips . 

In pa r t i cu la r , t he M 3 1 and L M C o b j e c t s ( unce r t a in ty o n t he p h o t o m e t r y ~ 0.1 

m a g ) , are s y s t e m a t i c a l l y 1 m a g n i t u d e br igh ter than w h a t is e x p e c t e d f r o m their 

ra te o f d e c l i n e . For t he o b j e c t in V i r g o and the t w o g a l a c t i c o n e s , t h e r e spec t ive 

e r ro rbars are still cons i s t en t w i t h the 1 m a g n i t u d e d e v i a t i o n . T h i s a lso m a y suggests 

the p r e s e n c e o f a paral le l M M R D re la t ionsh ip for the super-br ight n o v a e , a l t hough 

in the f r a m e w o r k o f the present s ta t is t ic w e c a n n o t m a k e def in i t ive c o n c l u s i o n s . 

c ) T h o u g h heav i ly l im i t ed b y p o o r s ta t is t ics , w e c a n a t t e m p t an e s t i m a t e o f the fre-

q u e n c y o f super -br ight o u t b u r s t s in c o m p a r i s o n w i t h ' n o r m a l ' even t s . It is appa ren t 

tha t the we igh t o f this e s t i m a t e is a l m o s t c o m p l e t e l y b a s e d o n t he 5 o b j e c t s in M 3 1 , 

f r o m w h i c h w e o b t a i n a f r equency o f / ~ 0 .06. Never the less , it is in teres t ing t o n o t e 

tha t cons i s t en t figures arise f r o m the L M C p o p u l a t i o n and m o r e m a r g i n a l l y f r o m the 

g a l a c t i c o n e . W e c a n a s s u m e an ind ica t ive final va lue o f ( N S Î / p e r ) / ( N n o r m a / ) ^ 0 .07 . 
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