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B a s i c a l ly  th e r e  a r e  two ty p e s  o f  v a r ia b le  s t a r s .  (V a r ia b le  s t a r s  
a re  th o s e  w h ich  do n o t  a p p e a r  to  have a  c o n s ta n t  b r i g h t n e s s .  ) The s e  
s t a r s  may be d iv id e d  g e n e r a l l y  i n to  th e  f o l lo w in g  c a t e g o r i e s   x x  
a ) e c l i p s i n g  b i n a r i e s ; and b ) i n t r i n s i c  v a r i a b l e s .  How ever, a s  we s h a l l  
s e e ,  t h e r e  a r e  s e v e r a l  s u b - ty p e s  i n  each  of  th e s e  l a r g e  more g e n e r a l  
c a t e g o r i e s .
A.  ECL IP SING BINARIES : H e re , we have  th e  case  wher e  two s t a r s  in  th e  

c o u rs e  o f  t h e i r  m utual r e v o l u t i o n ,  e c l ip s e  e a c h  
o th e r .  H ow ever, t h i s  i s  n o t  a s  s t r a ig h t f o r w a r d  a s  i t  seem s, a s  t h e r e  
a r e  s e v e r a l  i n t e r e s t i n g  p o s s i b i l i t i e s .

B e fo re  em bark ing  on th e s e  p o s s i b i l i t i e s ,  l e t  u s  f i r s t  e x p la in  w hat 
i s  m eant by a  " l i g h t  c u rv e "  s in c e  we s h a l l  be r e f e r r i n g  to  t h i s  e x te n ­
s i v e l y  th ro u g h o u t  th e  c o u rs e  o f  t h i s  a r t i c l e .  S im ply s t a t e d ,  th e  l i g h t  
cu rv e  o f  a  s t a r  i s  a g r a p h , w here th e  b r ig h tn e s s  o f  th e  s t a r  i s  p lo t t e d  
v e r t i c a l l y  w h ile  th e  tim e  i s  p l o t t e d  ho r i z o n t a l l y . The l i g h t  c u rv e  o f  
a n o n -v a ry in g  s t a r  i s  a h o r i z o n t a l  l i n e  (Fi g . 1 ) w h e rea s  th e  cu rv e  o f 
a  v a r i abl e  s t a r  may ta k e  one  o f  many d i f f e r e n t  fo rm s , one o f  w hich  i s  
shown i n  f i g u r e  2.

Thi s  b r in g s  u s ,  t h e n ,  to  o u r  d i s c u s s io n  o f  th e  v a r io u s  k in d s  o f  
e c l ip s in g  b in a ry  s t a r s .

F ig u re  1 : a n o n -v a ry in g  s t a r  Fig u r e  2 : A lgo l ty p e  v a r i a b le .

a . ) A lg o l ty p e  v a r i a b l e s .  In  t h i s  c a s e ,  we h ave  two s p h e r i c a l  s t a r s ,  o f
a p p ro x im a te ly  th e  same s i z e ,  w h ich  e c l ip s e  e ac h

o th e r  p e r i o d i c a l l y .  H ere we have c o n s ta n t  b r ig h tn e s s  f o r  a  whi l e , w h ile  
b o th  s t a r s  a r e  v i s i b l e ,  and th e n  minimum l i g h t  p e rio d sw hen one o r  th e  
o th e r  i s e c l i p s e d .  The r e s u l t a n t  l i g h t  c u rv e  i s  shown in  Fi g . 2 . ( I t  sh o u ld  
be n o te d  h e r e  t h a t  th e  v a r io u s  ty p e s  o f  v a r ia b le  s t a r s  a re  named a f t e r  
th e  f i r s t  s t a r  o f  t h a t  ty p e  to  be d is c o v e r e d . In  t h i s  c a s e ,  A lg o l was 
th e  f i r s t  e c l i p s i n g  b in a r y  to  be known. )

I t  may b e , how ever, t h a t  th e  two s t a r s  may n o t  be o f  th e  same s i z e  
o r  b r i g h tn e s s ,  o r  t h a t  th e  e c l ip s e  may n o t be a t o t a l  e c l i p s e .  Le t  u s 
exam ine b o th  o f  th e s e  p o s s i b i l i t i e s .

Suppose t h a t  we have a l a r g e  f a i n t  (by c o m p a riso n  to  i t s  com panion ) 
s t a r ,  and a sm a ll  b r ig h te r  s t a r . Then you w i l l  have p e r io d s  o f  c o n s ta n t  
b r ig h tn e s s ,  when b o th  a r e  v i s i b l e ,  i n te r s p e r s e d  w ith  d eep  m inim a, when 
th e  sm a ll  s t a r  i s  beh ind  th e  l a r g e  o n e , and  sh a llo w  m in im a , when th e  
s mal l  s t a r  i s  m ask ing  a b i t  o f  th e  l i g h t  from  th e  l a r g e r  o n e . (See f i g . 3 )



F ig . 3 St a r s of U nequal s i z e  and m a g n i tu d e .

Howe v er , t h e  l i g h t  c u r v e p ro d uced  i s  n e a r l y  i d e n t i c a l  to  t h a t  o f  
a  p a i r  o f  s t a r s  w hich  a r e  o n ly  p a r t i a l l y  e c l i p s i n g  ( th e  o n ly  d i f f e r e n c e  
b e in g  p e rh a p s  i n  the  d e p th  o f  th e  m in im a). He r e  th e  s p e c t r a l  l i n e s  o f  
t h e  s t a r s  come to  t h e  r e s c u e  o f  th e  r e s e a r c h e r , a s  i n  a t o t a l  e c l i p s e  
th e  s p e c t r a l  l i n e s  o f  th e  s m a l l e r  s t a r  t o t a l l y  d i s a p p e a r ,  w h e re a s ,  d u r in g  
a p a r t i a l  e c l i p s e ,  th e  l i n e s  r e ma i n  v i s i b l e .

b . )Be ta  L yrae  S t a r s :  H ere  we have "eg g -sh a p e d "  s t a r s ,  d i s t e n d e d  by t h e i r
own m u tu a l  g r a v i t a t i o n . H ere , t h e  l i g h t  c u rv e  

v a r i e s  c o n s t a n t l y . (See f i g . 4 )  There a r e  no p e r io d s  o f  c o n s t a n t  b r i g h t n e s s .
 G e n e r a l ly  th e s e  s t a r s  a r e  o f s p e c t r a l  ty p e s

  O,B ,a nd A, and have  a  p e r io d  o f  r e v o l u t i o n
  l o n g e r  th a n  ½ d a y .  The c o n s t a n t  v a r i a t i o n

 i s  c a u s e d ,  n o t  o n ly  by th e  e c l i p s e s , b u t
a l s o  by th e  v a ry in g  am ount o f  e l l i p t i c a l  

 s u r f a c e  p r e s e n te d  by th e  s t a r .
F i g . 4 - Be t a  L y rae  S t a r s

c . ) W U rsae  M a jo r i s  S t a r s : These s t a r s  a r e  m ain ly  o f  s p e c t r a l  t y p e s  G, K,M
and N, and a  such  a r e  s m a l l e r  th a n  th e  s u n .  They 
a re  a l s o  v e ry  c l o s e ,  so  t h a t  th e y  a r e  a lm o s t  t o u ­
c h i n g . The Law o f  Mo t i o n  r e q u i r e s  t h a t  th e y  have 
a v e ry  s h o r t  p e r i o d , w h ich  i s  u s u a l l y  l e s s  t h a n  
½ d a y .

IMPORTANT PRINCIPLE: From th e  a b o v e , i t  sh o u ld  be e v id e n t  t h a t  s t a r s  o f
e qua l  s i z e  and m agnitude  g iv e  e q u a l  minima on  th e  
l i g h t  c u r v e s . S t a r s  w ith  i n e q u a l i t i e s  g iv e  u n e q u a l  
m in im a . However, th e  minima a r e  e v e n ly  s p a c e d .

d .P e c u l i a r  E c l i p s i n g  B i n a r i e s :
d1 )W S e r p e n t i s  Type: Here we have an e c l i p s i n g  b in a r y  which i s  embedded

i n  v e r y  d a rk  n e b u l o s i t y .  The d a rk  g a s s e s  
blowing a r o in d  th e  s t a r s  c a u se  i r r e g u l a ­
r i t i e s  i n  th e  l i g h t  c u r v e s  a s  th e y  mask 
c e r t a i n  p a r t s  o f  t h e  s t a r  s y s te m . See f i g . 6 

F i g .6 -W S e r  L ig h t  cu rve
d2 ) UX U rsa  Ma j o r i s  Type- In  t h i s  ty p e  of b in a r y  sy s te m  we have  a  g a s

j e t  f lo w in g  f ro m  one s t a r  t o  t h e  o t h e r .  This 
j e t  i s  i l l u m i n a t e d  and  c a u s e s  a  d ip  i n  t h e  
c u rv e  a t  v a r i o u s  p l a c e s .  The r e a s o n  f o r  th e  
gas  j e t  i s  t h a t  th e  s t a r s  a r e  so  c lo s e  t h a t  
t h e y  a r e  a lm o s t  t o u c h i n g . By n e c e s s i t y ,  t h e i r  
p e r i o d  o f  r e v o l u t i o n  i s  e x t r e m e ly  s h o r t ,  j u s t  
a  few h o u r s .

F i g . 5-W UMa S t a r s .
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B. INTRINSIC VARIABLES.-- I n  t h i s  c a se  th e  s t a r  i t s e l f  i s  t r u l y  v a r i a b l e  
and  th e  m agn itu de  changes come from  w i t h i n  th e  

s t a r , n o t  j u s t  f ro m  m u tu a l  h i d i n g , a s  i n  th e  c a se  o f  e c l i p s i n g  b i n a r i e s .  
A gain , t h e re  a r e  s e v e r a l  s u b - ty p e s  o f  i n t r i n s i c  v a r i a b l e  s t a r s .

I .  RR L YRAE S t a r s : These s t a r s  a r e  e x tre m e ly  r e g u l a r  s t a r s  (b e in g  s i m i -
 l a r  to  th e  fam ous C epheids ).  G e n e r a l l y  s p e a k i n g , th e y

h a v e  a  p e r i o d  w hich  i s  l e s s  t h a n  one day  l o n g .
There a r e  3 s u b - ty p e s  o f  RR L yrae  s t a r s . .

r a t h e r  l a r g e  a m p l i tu d e s  (3 to5  m a g n i tu d e s )  
a ro u n d  ½ d a y .  The l i g h t  c u rv e  (F i g . 8 )  
i s  c h a r a c t e r i z e d  by a r a p i d  r i s e  t o  m axi­
mum and a  s lo w e r  d e c l i n e . The minimum i s  
n e a r l y  f l a t  and t a k e s  up a lm o s t  ½ o f  th e  
p e r i o d .

Fi g . 9- R R  L r a e - b  c u rv e .

F i g .1 0 - RR L y r a e - c  c u rv e .

I I .  CLASSICAL CEPHEIDS: These s t a r s  a r e  th e  "y a r d - s t i c k s  " o f  t h e  
u n i v e r s e , a s  th e y  a r e  u se d  to  m easure  t h e

d i s t a n c e s  o f  d i s t a n t  s t a r  c l u s t e r s  and g a l a x i e s .  This i s  p o s s i b l e  
th ro u g h  th e  P e r io d  L u m in o s i ty  Law.  T h is  Law s a y s . i n  g e n e r a l  t e r m s , 
t h a t  a l l  C ephe id s  o f  t h e  same p e r io d  hav e  t h e  same l u m i n o s i t y . We 
know, f o r  exam ple , t h a t  a s t a r  w i th  a p e r io d  o f  1 day  h a s  a n  
a b s o l u t e  m ag n itu de  ( l u m i n o s i t y )  o f  - 3 .  Then o n c e  i t s  a b s o l u t e  
m agn itu de  and i t s  appa r e n t  m agnitude a r e  known th e n  i t  i s  a n  e a sy 
m a t t e r  t o  c a l c u l a t e  i t s  d i s t a n c e . This i s  t r u e  even f o r  Cepheids i n  
o u te r  g a l a x i e s , s o , i f  you know th e  d i s t a n c e  t o  th e  Cepheid you know 
the  d i s t a n c e  to  th e  g a l a x y .

However, t h e r e  a r e  two s u b - ty p e s  o f  C e p h e id s .

D e l ta  C ephei s t a r s  ( P o p u la t io n  I  s t a r s ) .  These a r e  found g e n e r a l l y
a lo n g  the g a l a c t i c  p l a n e . The l i g h t  
c u rv e  i s  c h a r a c t e r i z e d  by a r a p i d  r i s e  
to  maximum, a  s lo w e r  d e s c e n t , w i th  
a hump on th e  d e s c e n d in g  s i d e  o f  t h e  curve 
(Fi g .  1 1 ) . Each r i s e  and d e s c e n t  i s  
e x a c t l y  th e  same a s  t h e  r i s e  and  d e s c e n t  
im m e d ia te ly  b e fo r e  and a f t e r  i t .  The 
c u r v e , t h e r e f o r e ,  i s  e x tre m e ly  r e gu l a r .

HR L y ra e -a ) .  These s t a r s  have 
and have p e r io d s

RR L y r a e - b ) . Remember t h a t  we a r e  s t i l l  s p eak ing  o f  RR Ly r a e  s t a r s ,  so  
t h a t  t h e  l i g h t  c u rv e  (Fi g . 9) i s  v e ry  s i m i l a r  t o  t h a t  o f

t h e "a " t y p e .  The d i f f e r e n c e  i s  shown i n  
s m a l l e r  a m p l i tu d e s  a n d  s low er r i s e s  t o  
maximum.

RR L y ra e - c ) .  These s t a r s  have a l i g h t  c u rv e  wh ic h  i s  a  s i ne curve (Fi g . 1 0 )
Th a t  i s ,  t h e r e  i s  a  g r a d u a l  r i s e  t o  
maximum, f o l lo w e d  by an  i d e n t i c a l  f a l l  
to  min i mum.



W V i r g i n i s  S t a r s  (P o p u la t io n  2) These s t a r s , a type  o f  c e p h e id ,
a re  round  in  th e  g a l a c t i c  h a lo .  The re  i s  a  

p ronounced  hump on th e  d e s c e n d in g  
b ra n c h  o f  th e  c u rv e ,  w hich  v a r i e s  
p e r c e p t i b l y  f ro m  one m aximum to  th e  
n e x t . See f i g . 12 ) However, th e  tim e  
be tw een  maxima i s  c o n s t a n t ,  and  th e  
P e r io d -L u mi n o s i t y  Law s t i l l  h o ld s  f o r  
t h e s e  s t a r s .

1 2 -  W V ir  c u rv e

I I I .  BETA CANIS MAJORIS VARIABLES: These s t a r s , n a med a f t e r  t h e  se co n d  
b r i g h t e s t  s t a r  i n  Can i s M ajo r, have a  v e ry  s m a ll  a m p l i tu d e ,  
r a r e l y  e x c e e d in g  0 . 1 m a g n itu d e s . (F i g .13 ) The f l u c t u a t i o n s

d ie  o u t a f t e r  v a r y in g  r e g u l a r l y  and do 
n o t  resum e f o r  a y e a r  o r  two.M os t  o f  
t h e s e  s t a r s  a r e  h o t w h ite  s t a r s  o f  s p e c ­
t r a l  ty p es  A a n d  B.

F ig . 1 3 -B e ta  CMa c u rv e .

IV ; DELTA SCUTI VARIABLES. :  D e lta  S c u t i  s t a r s  a re  v i s u a l l y  i n d i s t i n ­
g u is h a b le  from  RR L yrae s t a r s .  However, 
when exam ined w ith  a  s p e c t r o g r a p h ,  th e  
r a d i a l  v e lo c i ty  c u r v e ,  show ing th e  r i s i n g  
an d  f a l l i n g  o f  th e  s u r f a c e ,  i s  o u t o f  
s t e p  w ith  th e  l i g h t  c u rv e .  (See F ig . 1 4 )  
These s t a r s  a re  u s u a l l y  o f  s p e c t r a l  ty p e
F .F i g . 1 4 -  D e lta  Sc t . cu rv e  

w ith  d ash ed  r a d i a l  v e l . c u rv e .

V: LONG PERIOD VARIABLES. : T hese v a r i a b le s  a r e  by f a r  t h e  m o st common
ty p e . They a r e  e a s i l y  s tu d ie d  by a m a te u r  

a s t r o n o m e r s ,  a n d , a s  s u c h , a r e  n o t  s tu d ie d  e x te n s iv e ly  by p r o f e s s i o n ­
a l s .  T hese a r e  som etim es c a l l e d  "Mi r a " ty p e  s t a r s  a s  th e y  were 
named a f t e r  Om icron C e t i ,  t h e i r  p r o to ty p e ,  w h ic h  was c a l l e d  M ira

by th e  A rabs.
 The l i g h t  c u rv e  d o es  n o t  r e a l l y

have an a b s o lu tel y  r e g u la r  m axinum ,
   o r  p e r io d ,  b u t seem s t o  v a ry  a ro u n d  a

   m ean.  Thus, a  maximum may be a  few  days
  l a t e ,  a  few  d ay s e a r l y ,  a nd  b ri g h t e r  one 

     tim e  th a n  th e  n e x t .  (See f i g . 1 5 ) .  Some
    v a r i a b le s  have  p e r io d s  a s  s h o r t

F ig .1 5-L ong P e r io d  V a r. c u rv e . as 10 d a y s ,  w h ile  o th e r s  a r e  a s
lo n g  a s  4 0 0  d ay s .  Ma g n i tu d e  r a n g e s  

may be a s  l a r g e  a s  14 m ag n itu d es  o r  a s  sm a ll  a s  a  few  t e n t h s  o f  a  
m agni t u d e .

VI: SEMI-REGULAR VARIABLES. -  S e m i-R e g u la r  S ta r s  a r e  th o se  w h ich  have
a r e g u la r  c u rv e  f o r  a w h i le  (more l i k e  lo n g -  
p e r io d )  and th e n  go t o t a l l y  i r r e g u l a r  f o r  

a w h ile ,  w i th  u n p r e d ic ta b le  ups and downs.  The r e  a r e  f o u r  t y p es o f  
s e m i- r e g u la r  v a r i a b l e s .



S e m i- r e g u la r - a : T hese a r e  g i a n t s  o f  s p e c t r a l  ty p e s  K, M  a n d  R.
They a r e  much l i k e  L o n g -p e r io d  v a r i a b l e s ,  and  a r e  

d i f f e r e n t i a t e d  from  them  by s m a lle r  ch an g es  in  m ag n itu d e .

S emi - r e g u l a r - b : Th e y  a r e  g e n e r a l ly  r e c o g i z a b l e  i n  t h a t  th e y  o f t e n
h a v e  a  v e ry  d i s t i n c t  r e g u l a r  p e r io d  wi t h  i n t e r r u p ­

t i o n s  o f  c o n s ta n t  b r ig h tn e s s  o r  i r r e g u l a r  b r i g h t n e s s .  An exam­
p le  i s  th e  V a r ia b le  U B o o t is .

S e m i- r e g u la r - c : A gain  we have g ia n t  s t a r s .  The l i g h t  c h an g e s  a re
o n ly  one o r  1 . 5 m a g n itu d e s .  An exam ple o f  a  s e m i-  

r e g u l a r - c  ty p e  i s  B e te lg u e s e .

F ig .1 6 -  L ig h t Curve o f 
S e m i- r e g u la r - d :

a s e m i- r e g u la r - b  s t a r .
T hese a re  g i a n t s  o f  ty p e s  F, G and  K. They ha ve  
a l t e r n a t e  deep  and sh a llo w  m inim a l i k e  RV Tau r i  

s t a r s  (whose d e s c r i p t i o n  f o l lo w s ) .  The di f f e r e n c e  i s  t h a t  th e y  
have e m is s io n  l i n e s  o f  H ydrogen i n  t h e i r  s p e c t r a e  w h ile  RV 
T au ri t ype s  do n o t .

VII: RV TAURI STARS: T h is  ty p e  o f  s t a r  i s  b o th  r a r e  and lu m in o u s .  I t  
h a s  a l t e r n a t e  deep and s h a l l o w m inim a.  They

a r e  l a r g e l y  o f  s p e c t r a l  ty p e s  F , G an d  K. F ig u re  17 s hows  a  
s t y l i z e d  c u rv e , w h ile  f i g u r e  18 shows a n  a c t u a l  c u rv e  o f  
R Sct , w h ich  i s  an  RV T a u r i t y p e .  T h is  c u rv e  was made fro m  
o b s e r v a t io n s  by th e  a u th o r  o v e r  a p e rio d  o f  x x x x 2 y e a r s .

F ig . 1 7 -  L ig h t  c u rv e  o f  RV T au -ty p e

F ig . 1 8 - l i g h t  C urve o f  R Sc t , a n  RV T a u -ty p e .



V I I I : I RREGULAR VARIABLES. . I r r e g u l a r  v a r i a b l e s  h av e  no p e r io d  b u t 
  v a ry  s e v e r a l  m ag n itu d es a t  i n c o n s ta n t

p e r i o d s . F ig u re  19 shows th e  l i g h t  cu rve  o f  RX Le p o r i s ,  a n  
i r r e g u l a r  v a r i a b l e  o b se rv e d  by  th e  a u th o r .  The cu rve  i s  based  
on a c t u a l  o b s e r v a t io n s .

F i g . 1 9 L ig h t c u rv e  o f  RX L e p o r is -  o b s e r v a t io n s  by K.C h i l t o n

IX: ERUPTIVE VARIABLES: E ru p tiv e  v a r i a b l e s  a r e  th o s e  t h a t  re m a in  
c o n s ta n t  f o r  c e r t a i n  p e r io d s  and th e n  b u r s t

o u t  i n to  g r e a t e r  b r i l l i a n c e . The r i s e  i n  m ag n itu d es  i s  q u i te  
su d d en  and q u i te  q u ic k . I f  th e  o b s e rv e r  i s  n o t  a w are , h e  m igh t
t h ink  t h a t  he  h a s  d is c o v e re d  a  n o v a !

T here a re  two m ain  k in d s  o f  E ru p tiv e  v a r i a b l e .

U Geminorum Type: One ty p e  o f  e r u p t iv e  v a r i a b l e  i s  th e  U Gem
ty p e .  H ow ever, th e re  a r e  two k in d s  o f  U Gem 

s t a r s .  One h a s a  lo n g  maximum ( f i g . 20 ) b e fo re  r e t u r n i n g  to  
n o rm a l, w h ile  th e  o th e r  ha s  a  s h o r t  b e fo re  d e s c e n d in g .
s e e  f i g . 2 1 .

F ig .20-  U Gem ty p e -L o n g  max. F ig . 2 1 -  U Gem t y p e -  s h o r t  m ax.

Z C a e m e lo p a rd e lis  ty p e ; Z Cam s t a r s  a re  q u i t e  l i k e  U Gem s t a r s
e x c e p t t h a t  th e r e  i3  u s u a l ly  a  d i s t i n c t  

p l a t e a u  on th e  d e sc e n d in g  b ran c h  o f  th e  curve® (See f i g . 22)

F ig . 2 1 - Z Cam l i g h t  c u rv e .

X: NEBULAR VARIABLES L ik e  th e  W S e r p e n t i s  ty p e  o f  e c l i p s i n g  b in a ry  
n e b u la r  v a r i a b l e s  a re  e m b e d d e d  i n ,  o r  a s s o c ia t e d  
w i th ,  n e b u la e . The p a s s in g  g a s s es c a u se  some

f l u c t u a t i o n s  i n  th e  l i g h t  c u rv e , b u t i t  m u st be r emem bered 
t h a t  th e y  a r e  s t i l l  v a ry in g  o f  t h e i r  own a c c o rd .  The re  a r e  
t h r e e su b -t y p e s .

RW A u rig ae  t y p e s ; I t  i s  l i k e l y  t h a t  t h i s  ty p e  i s  a n  e x c e p t io n a l



Cephe id  w i th  a lo n g  p e r io d .  They a re  re a so n a b ly  p e r io d ic  wi t h  
f l u c t u a t i o n s  a t  maximum and minimum, no d o u b t c au se d  by th e  n e b u - 
l o s i t y .

F ig . 2 2 -  L ig h t c u rv e  f o r  RW A u rig ae  ty p e s

T O r io n i s  t y p e : The se  s t a r s  a r e  s t i l l  in  th e  p ro c e ss  o f  f o rm ing
u n d e r  g r a v i t a t i o n a l  c o n t r a c t i o n .  (A ll k n o wn  
ex am p le s  a re  embedded in  th e  G reat Nebula i n  

Or i o n .  ) The l i g h t  c u rv e  i s  q u i te  i r r e g u l a r ,  b u t  in  t h i s  c a s e ,  
th e  m ain so u rc e  o f  i r r e g u l a r i t y  i s  th e  o p a c i ty  of  th e  su r ro u n d  
in g  g as , w h ile  t h e r e  i s  some p u l s a t i o n  due to  c o n t r a c t i on.

T T a u r i  t y p e : T h is  k in d  o f  s t a r  may n o t  be t r u e  v a r i a b l e .No t  enough 
o b s e r v a t io n a l  d a ta  h a s  been g a th e r e d  to  make a  s t a t e ­

m ent one way o r  th e  o t h e r . The l i g h t  c u rv e  i s  marked by sm a ll  
s i n u s o i d a l  c h a n g e s .

XI .  -  R CORONA BOREALIS TYPE- R C or Bor s t a r s  a r e  th e  o p p o s i te  o f  
e r u p t iv e  v a r i a b l e s .  They rem ain  a t  c o n s t a n t  b r i g h tn e s s
an d  th e n  f a d e  v e ry  q u ic k ly . The unwary o b s e r v e r  may b e l ie v e

Fi g . 2 5 -  L ig h t Curve f o r  R CrB ty p e  s t a r s .

XI I -  UV CETI STARS ( F l a r e  s t a r s ) —  F la r e  s t a r s  a r e  v e ry  s m a ll  re d  
d w arf s,  r e a c h in g  th e  ends o f  t h e i r  l i v e s  a s  s t a r s .  They  a r e ,  

n o n t h e l e s s , s u n s , and a s  such  a r e  l i k e l y  to  h a v e  t h e  e q u iv a le n t  o f  
s o l a r  f l a r e s . (P ro b a b ly  a l l  s t a r s  d o . ) How e v er, i n  t h i s  c a s e , t h a t  
s t a r  i s  q u i t e  d i m,  and th e  f l a r e  i s  v e ry  b r i g h t ,  so  t h a t  a 
sudden  b r ig h te n in g  w i l l  o c cu r f o r  5 o r  6 m in u te s ,  and th e  
s t a r  wi l l  th e n  f a d e  back  to  o b s c u r i ty .  Thi s  happens a t  
v e ry  in f r e q u e n t  and i r r e g u l a r  i n t e r v a l s ,  an d  so i s  one o f  th e  
most f r u s t r a t i n g  ty p e s  o f  o b s e rv a t io n s  to  make.

F i g . 23 -  T O r i  l i g h t  c u rv e F ig . 2 4 - T Tau l i g h t  c u rv e .

t h a t  th e  s t a r  h as  "gone o u t " but a f t e r  a  w h i le , th e  s t a r  
r e t u r n s  j u s t  a s  q u ic k ly  to  n o rm a l.



X II I :  Novae - -  Novae a r e  th e  s t a r s  wh ic h  p e rh a p s  c a t c h  m an 's  im a g in a t io n
n o  o t h e r  ty p e .  The th o u g h t o f  th e  sun  b l owin g  up 

i s  one o f  m an 's  h id d e n  t e r r o r s ,  h id d e n  in  th e  v e ry  back  
o f  h i s  s u b c o n s c io u s .

Two o r  t h r e e  no v ae  a re  d is c o v e re d  e v e ry  y e a r  by p a t i e n t  o b s e rv e r s  
who a r e  v e ry  f a m i l i a r  w i th  e v e ry  s qua re  d e g re e  o f  the  s k y . In a n o v a , 
th e r e  i s  a  sudden  b r ig h te n in g  o f  8 to  10 o r  more m a g n itu d e s .  The s t a r  
th row s o f f  a  sp h e re  o f  g as  i n  a l l  d i r e c t i o n s  and t hen  f a d e s  to  r e l a ­
t iv e  o b s c u r i t y .

XIV: SUPER NOVAE-  A su p e rn o v a  i s  g r e a t e r  th a n  a nova in  t h a t  i n  th e  fo rm e r
c a s e ,  th e  s t a r  i s  n e a r ly  t o t a l l y  a n n h i l a t e d .  Such an  
o c c u r re n c e  to o k  p la c e  a t  th e  fo rm a t io n  o f  th e  Cr a b  N ebula 
(M 1 )  and was re c o rd e d  by C h inese  a s tro n o m e rs  i n  1054 .

R efe re n c e s : VARIABLE STARS- J . S. G lasb y

OBSERVING VARIABLE STARS WI TH BINOCULARS* K. E.C h i l t o n  

A. A. V. S .O . MANUAL FOR OBSERVING VARIABLE STARS.

T h is  p a p e r  f i r s t  p r e s e n te d  to  th e  D isc u s s io n  Group o f  th e  Ham ilto n 
C e n tre  o f  th e  R oyal A s tro n o m ic a l S o c ie ty  o f  C anada-A ug. 5 ,1 970


