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E d i to r i a l

E veryone th a t  I  spoke t o  during· and a f t e r  th e  Cambridge M eeting seemed to  a g re e  
t h a t  i t  was a  trem endous su c c e s s . Most o f  th e  c r e d i t  f o r  t h i s  sh o u ld  be g iv en
t o  P au l McLaughlin and th e  o th e r  CUAS members who o rg a n is e d  and ra n  th e  m eeting , 
A ll t h a t  th e  VSS o f f i c e r s  d id  was to  tu r n  up on th e  d ay . For th e  b e n e f i t  o f  
th o se  who c o u ld n 't  be  t h e r e ,  a  b r i e f  summary o f  th e  t a l k s  w i l l  be g iv en  in  two 
in s ta lm e n ts  in  t h i s  c i r c u l a r  and th e  n e x t .  I  hope t o  p u b l is h  a  f u l l e r  acco u n t 
in  th e  BAA Jo u rn a l a t  a  l a t e r  d a te .

I f  you look in s id e  th e  f r o n t  co v er you w i l l  n o t ic e  t h a t  th e  subs have been 
in c re a s e d  s l i g h t l y .  T h is  i s  t o  cover an  in c re a s e  in  th e  p r in t i n g  c o s ts  and 
th e  a b o l i t io n  o f  th e  low er w e ig h t bands f o r  th e  p r in te d  p a p e r  r a t e s  ( th e  Royal 
M ail s l ip p e d  t h i s  one in  j u s t  b e fo re  th e  l a s t  c i r c u l a r  was s e n t  o u t ) .

A week b e fo re  th e  Cambridge M eeting, I  f i n a l l y  f in is h e d  w r i t in g  a  s e t  o f  
b e g in n e rs  l e a f l e t s .  These a r e  in ten d ed  t o  g iv e  newcomers t o  th e  VSS an id ea  
o f  w hat th e  S e c tio n  can o f f e r  them , d e t a i l s  o f  how t o  make o b s e rv a t io n s ,  and a  
s e l e c t i o n  o f  c h a r t s  f o r  s t a r s  e s p e c ia l ly  s u i t a b l e  f o r  b e g in n e rs . The fo llo w 
in g  t i t l e s  a r e  a v a i l a b le :

L01 -  An In tro d u c tio n  to  th e  V a riab le  S ta r  S e c tio n
L02 -  Making V isu a l O b se rv a tio n s  f o r  th e  V a ria b le  S t a r  S e c tio n
L03 -  C h art C atalogue
L04 -  Sample C h a rts  f o r  th e  Naked-Eye and B in o c u la rs  
L05 -  Sample C h a rts  f o r  S m a lle r T elesco p es 
L06 -  Sample C h a rts  f o r  L a rg e r  T elescopes

The id ea  i s  t h a t  each  new member g e ts  a  f r e e  copy o f  L01, L02, L03 and one o f  
e i t h e r  L04, L05 o r  L06 a c c o rd in g  to  th e  in s tru m e n ts  th e y  have a v a i l a b le .
O th e r peo p le  who would l ik e  c o p ie s  can p u rc h ase  them a t  30p each . However, 
th e  t e x t  o f  L03 ( th e  C h a rt C ata logue) i s  r e p r in t e d  in  t h i s  c i r c u l a r  and I 
in te n d  to  p r i n t  th e  t e x t  o f  L02 (Making V isu a l O b s e r v a t io n s . . . )  in  th e  n ex t 
one .

L02 m ight seem a  b i t  id io s y n c r a t ic  t o  some o f  you. I w ro te  i t  betw een 6pm 
and 6am one n ig h t  -  I  was d e term ined  t o  g e t  i t  f in is h e d  in  tim e f o r  Cambridge. 
I t  i s  a  few y e a rs  s in c e  I  l a s t  s ta y e d  up a l l  n ig h t  and I had  f o rg o t te n  t h a t  
warm, drowsy f e e l in g  o f  s a t i s f a c t i o n  you g e t  a f t e r  a  good n i g h t 's  work ( th a t  
i s  b e fo re  th e  headache s e t s  i n ! ) .  I  j u s t  w anted t o  g e t  som ething down on 
p a p e r  -  i f  i t  needs p o l is h in g  up th en  t h a t  can be done l a t e r .  I  made a  b i t  o f  
a  b lu n d e r in  in c lu d in g  th e  c h a r t  f o r  Z Cam in  L06. At th e  tim e I  com piled i t ,  
I  d i d n ' t  know t h a t  Z Cam had been in  s t a n d s t i l l  f o r  o v e r  a  y e a r .  A s t a r  in  
s t a n d s t i l l  would n o t  be  a  v e ry  good o b je c t  t o  g iv e  t o  a  b e g in n e r t o  o b se rv e . 
L u c k ily , th e  s t a n d s t i l l  cam eto an  end in  Ja n u a ry  and Z i s  now v a ry in g  p ro p e rly  
a g a in .  Even so , I  in te n d  t o  produce a  new v e rs io n  o f  L06 w ith  th e  more 
r e l i a b l e  SU UMa in  p la c e  o f  Z Cam.

The n e x t c i r c u l a r ,  VSSC 80, sh o u ld  be o u t  in  e a r ly  Ju n e . I  a lre a d y  have q u i te  
a  b i t  o f  m a te r ia l  f o r  i t  ( in lu d in g  a  Pro-Am Exchange R e p o rt by Guy H urst) b u t 
i f  anyone has any comments, q u e s t io n s ,  c o m p la in ts , l e t t e r s ,  s h o r t  a r t i c l e s ,  
l ig h t - c u r v e s  th e y  would l i k e  me to  in c lu d e  th e n  I  would be  o n ly  to o  p le a se d  to  
do  so . In  p a r t i c u l a r ,  I would be i n te r e s t e d  t o  h e a r  w hether you th in k  t h a t  
th e  c i r c u l a r s  a r e  to o  f u l l  o f  'd r y ' l i s t s  ( f o r  exam ple: th e  IBVS sum m aries).
I t  i s  a l l  t o  easy  f o r  th o se  o f  u s  who have com puters t o  g e n e ra te  t h i s  s o r t  o f  
m a te r ia l  b u t  does anybody re a d  i t ?

I.



The Cambridge V a riab le  S ta r  M eeting

The j o i n t  Cambridge U n iv e rs ity  A stronom ica l S o c ie ty  -  BAA m eeting  on v a r ia b le  
s t a r s  was h e ld  a t  th e  Cambridge A stronom ica l I n s t i t u t e  on S a tu rd ay , 19th 
F eb ru ary  1994. Over 80 peo p le  a tte n d e d .

The f i r s t  sp e a k e r was Dr A llan  Chapman who gave a  H is to ry  o f  V a r ia b le  S ta r  
Astronomy from  abou t 1600 to  th e  1920's .  He e x p la in e d  t h a t ,  f o r  most o f  t h i s  
t im e , v a r ia b le  s t a r s  were viewed a s  a  m inor p u z z le  on th e  edge o f  astronom y. 
However, in  th e  e a r ly  y e a rs  o f  t h i s  c e n tu ry  t h e i r  s ig n i f ic a n c e  in c re a s e d  when 
th e y  were u sed  to  g iv e  answ ers t o  some o f  th e  c e n t r a l  problem s o f  astronom y.

The supernova o f  1572 was th e  f i r s t  v a r ia b le  s t a r  w id e ly  t o  be  re c o g n ise d  a s  
such  in  th e  B e s t.  I t  made Tycho B rahe in to  a n  a stro n o m er and h i s  o b se rv a tio n s  
o f  i t  d e a l t  a  se v e re  blow to  th e  A r i s to te le a n  view  o f  th e  u n iv e r s e .  In  1596, 
D avid F a b r ic iu s  d isc o v e re d  K ira . At f i r s t  i t  was th o u g h t t o  be  a  nova b u t  i t  
was l a t e r  found  to  have reap p e are d  and in  th e  1670’s i t  was r e a l i s e d  t h a t  i t s  
v a r ia t i o n s  were p e r io d ic .  By th e  m iddle  o f  th e  18 th  c e n tu ry  ab o u t h a l f  a  
dozen v a r ia b le  s t a r s  were known. T hese c o u ld  be  d iv id e d  in to  two ty p es : 
th o s e  which f l a r e d  up suddenly  and th e n  fad ed  away a g a in  t o  d is a p p e a r  f o r  good 
( th e  ’f l a s h e r s ' )  and th o se  in  which th e  v a r ia t i o n s  r e c u r  in  some form o r  
a n o th e r  ( th e  ’w in k e r s ') .

In  1782 John Goodricke d isc o v e re d  th e  p e r io d i c i t y  in  th e  v a r ia t i o n s  o f  A lgol 
and proposed  a  model in  which th e  v i s i b l e  s t a r  was b e in g  p e r io d i c a l ly  e c l ip s e d  
by a  dim s t a r  o r b i t in g  i t .  U n fo r tu n a te ly , t h i s  model was n o t  w id e ly  a cc ep te d . 
W illiam  H ersch e l was a g a in s t  i t  b ecause  he was u n a b le  t o  se e  th e  dim companion 
w ith  h i s  2 0 - fo o t  te le s c o p e  ("Astronomy i s  a b o u t s e e in g  t h i n g s " ) . Another 
re a so n  f o r  th e  r e je c t i o n  o f  th e  e c l ip s in g  b in a ry  model f o r  A lgo l was t h a t  i t  
c o u ld  n o t  be  g e n e ra lis e d  to  e x p la in  th e  v a r ia t i o n s  o f  o th e r  s t a r s  such a s  
D e lta  C ephei. The Newtonian s t y l e  was t o  go f o r  u n iv e r s a l  e x p la n a tio n s  and, 
a t  t h a t  t im e , th e  e c l ip s in g  b in a ry  model would have seemed r a th e r  ad -hoc.

In  th e  e a r ly  1 9 th  c e n tu ry  more and more v a r ia b le  s t a r s  were b e in g  d isc o v e re d . 
A rg e lan d e r su g g ested  t h a t  o b se rv in g  them would be  good work f o r  am ateu rs a s  
m ost p r o f e s s io n a l  a stronom ers were busy  w ith  r o u t in e  p o s i t io n a l  work. In  th e  
meantim e b in a ry  s t a r  m odels were becoming more p o p u la r . In  1842 B esse l 
p r e d ic te d  th e  e x is te n c e  o f  an  unseen  companion t o  S i r i u s .  T h is  was l a t e r  
found  by Alvan C la rk . However, i t  w a s n 't  u n t i l  1889, when ad v an ces in  
pho to g rap h y  and sp ec tro sco p y  a llow ed  Voegel t o  d e te c t  th e  p e r io d ic  s h i f t  in  
th e  s p e c t r a l  l in e s  o f  A lg o l, t h a t  th e  e c l i p s in g  b in a ry  model was confirm ed  
and became w id e ly  a cc ep te d .

In  th e  e a r ly  2 0 th  c e n tu ry  v a r ia b le  s t a r s  s t a r t e d  t o  become u s e f u l  in  astronom y. 
The key e v e n t  in  b r in g  t h i s  ab o u t was H e n r ie t ta  L e a v i t t 's  d isc o v e ry  o f  th e  
C epheid p e r io d - lu m in o s ity  law in  1912. T h is  o f f e r e d  th e  p o s s i b i l i t y  o f  
d e te rm in in g  th e  s c a le  o f  th e  u n iv e rs e  f o r  th e  f i r s t  t im e . However, in  o rd e r  
t o  do t h i s ,  th e  z e ro -p o in t  o f  th e  p e r io d - lu m in o s i ty  law had t o  be  de te rm in ed  
an d , u n f o r tu n a te ly ,  n o t  even a  s in g le  C epheid  was c lo s e  enough f o r  i t s  d is ta n c e  
t o  be known. Harlow Shapley  s e t  a b o u t t r y in g  to  f in d  th e  lu m in o s ity  o f  
g a l a c t i c  C epheids s t a t i s t i c a l l y  from t h e i r  p ro p e r  m o tio n s. He th e n  used  th e  
r e s u l t  t o  m easure th e  d is ta n c e s  o f  g lo b u la r  c l u s t e r s .  From th e s e  r e s u l t s ,  
and th e  d i s t r i b u t i o n  o f  th e s e  c lu s t e r s  o v e r  th e  sk y , he  p ro p o sed  t h a t  th e  
G alaxy had a  d iam e te r o f  300,000LY ( l ig h t - y e a r s )  and i t s  c e n t r e  la y  50,000LY 
in  th e  d i r e c t i o n  o f  S a g i t t a r iu s .  T here  s t i l l  rem ained  th e  q u e s t io n  o f  w hether 
o u r  G alaxy was th e  whole o f  th e  u n iv e r s e .  I t  was n o t  c l e a r  w hether o b je c ts  
l i k e  H31 w ere w ith in  o u r  Galaxy o r  e l s e  w ere s e p a ra te  g a la x ie s  in  t h e i r  own 
r i g h t .  T h is  was s o r te d  o u t in  1924 when Edwin Hubble found a  C epheid in  M31 
and was a b le  t o  d e r iv e  a  d is ta n c e  o f  750,OOOLY, p la c in g  i t  w e ll o u ts id e  o u r 
own G alaxy.
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A fte r  Dr Chapman's t a l k  B i l l  W orraker gave a  s h o r t  d e s c r ip t io n  o f  an  o b se rv in g  
campaign he was c o o rd in a tin g  on th e  dw arf nova IP  P eg asi . T h is  s t a r  n o rm ally  
v a r ie s  betw een mags 12 .0  and 15 .5  w ith  a  mean i n te r v a l  betw een o u tb u r s t  o f  95 
d ay s . how ever, i t  a l s o  shows e c l ip s e s  a t  i n t e r v a l s  o f  3h 46m. At minimum 
th e s e  a r e  a b o u t 3 mags deep and l a s t  ab o u t 42 m in u te s . D uring  o u tb u r s t  th e y  
a r e  s t i l l  w e ll o v e r  a  m agnitude deep. Bob e x p la in e d  t h a t  th e  aim  o f  th e  
cam paign i s  t o  g a th e r  good q u a l i ty  t im in g  and p h o to m e tr ic  d a ta  on th e s e  
e c l i p s e s  d u r in g  an  o u tb u r s t .  A secondary  aim  i s  t o  d em o n s tra te  th e  c o o rd in 
a t io n  o f  v is u a l  and CCD o b se rv a tio n s  o f  such  e c l i p s e s .  He su g g e s te d  t h a t  
a l l  o b s e rv e rs  i n te r e s t e d  in  ta k in g  p a r t  sh o u ld  s t a r t  m o n ito rin g  th e  f i e l d  o f  
IP  Peg a s  soon a s  p o s s ib le  so  a s  t o  become f a m i l i a r  w ith  th e  com parison s t a r s .  
When an  o u tb u r s t  i s  d e te c te d  an  a l e r t  w i l l  be  p u t  o u t  and p r e d ic t io n s  f o r  th e  
e c l i p s e s  w i l l  be  is s u e d . The o u tb u r s ts  o n ly  l a s t  ab o u t a  week and each
o b se rv e r  sh o u ld  a tte m p t to  cover one com plete e c l i p s e  on each  c le a r  n ig h t .  
M agnitude e s t im a te s  sh o u ld  be made a t  1 m inute  i n t e r v a l s .  The r e s u l t s  sh o u ld  
th e n  be s e n t  in  f o r  a n a ly s is  and p o s s ib le  p u b l ic a t io n  ( I f  you a r e  in te r e s t e d  
in  ta k in g  p a r t  in  t h i s  p r o je c t  th en  w r i te  t o  B i l l  a t  65 Wantage Rd, D id co t, 
Oxon, 0X11 OAE, g iv in g  d e t a i l s  o f  your in s t r u m e n ts ) .

The l a s t  sp e a k e r  o f  th e  morning was Tony Markham, th e  d i r e c t o r  o f  th e  V a ria b le  
S ta r  S e c tio n  o f  th e  SPA ( th e  S o c ie ty  f o r  P o p u la r  Astronomy -  th e  new name f o r  
th e  J u n io r  A stronom ica l S o c ie ty ) . He s a id  t h a t  in  th e  p a s t  th e  JAS VSS 
program  had m ain ly  c o n s is te d  o f  naked-eye v a r ia b le s .  I t  was though  t h a t  th e s e  
were e a s i e r  t o  o b se rv e  th an  f a in t e r  s t a r s .  However, t h e r  a r e  prob lem s w ith  
f in d in g  com parison s t a r s  and w ith  a tm o sp h eric  a b s o rb t io n  and th e r e  a r e  so  few 
n ak ed-eye  v a r ia b le s  anyway. Tony had d e c id ed  to  add s e v e ra l  b in o c u la r  s t a r s  
to  th e  program . These in c lu d ed  RZ C as, u Her and 7 M ira s t a r s .  The l a t t e r  
c o u ld  o n ly  be o b se rv ed  when n e a r  maximum b u t  th e y  were p ro v in g  v e ry  p o p u la r  
w ith  th e  members b ecause  o f  t h e i r  la rg e  c le a r  v a r ia t i o n s .  Tony p o in te d  o u t 
t h a t  th e  SPA c o u n c il  had s ta te d  t h a t  th e  aim  o f  th e  s e c t io n s  was to  g e t  peo p le  
in te r e s t e d  in  o b se rv in g  and t h a t  th e  c o l l e c t io n  o f  s c i e n t i f i c a l l y  u s e f u l  d a ta  
was o n ly  o f  seco n d ary  im portance . Tony went on t o  show l ig h t - c u r v e s  o f  many 
o f  th e  s t a r s  on th e  SPA VSS program . He p o in te d  o u t  th e  p re se n c e  o f  la rg e  
sy s te m a tic  d i f f e r e n c e s  betw een o b se rv e rs  in  th e  l ig h t - c u r v e  o f  B eta  P e g a s i.
He a ls o  m entioned  t h a t  t h e i r  l ig h t - c u r v e  o f  A lpha O rio n is  showed t h a t  s t a r  t o  
be f a i n t  each  A ugust. T h is was p ro b ab ly  due t o  th e  in f lu e n c e  o f  a tm o sp h e ric  
a b s o rb t io n  a s  th e  s t a r  can o n ly  be obse rv ed  a t  low a l t i t u d e  a t  t h a t  tim e  o f  
y e a r .

To b e  c o n tin u e d

A v a i la b i l i t y  o f  th e  Krakow Yearbook f o r  1995

The Krakow Yearbook, a l i a s  Rocznik A stronom iczny, a l i a s  SAC, c o n ta in s  u p - to -  
d a te  l i g h t  e lem en ts  and p re d ic t io n s  f o r  880 e c l ip s in g  b i n a r i e s ,  and can  be 
v e ry  u s e f u l  t o  s e r io u s  o b se rv e rs  o f  th e s e  s t a r s .  The p r i c e  o f  th e  n e x t is s u e  
(SAC 66) which co v ers  1995 i s  US $18-00 a i r  m ail o r  $15-00 s u r fa c e  m a il .  
Payment can  e i t h e r  be made d i r e c t l y  to  th e  a c c o u n t o f  th e  J a g ie l lo n ia n  
U n iv e rs i ty  ( a t  Bank Depozytowo-Kreditowy I I  Krakow Ho 333401-592-151-4787, 
be  s u re  t o  mark th e  payment "Rocznik A stronom iczy -  s u b s c r ip t io n "  and send  a  
s e p a ra te  l e t t e r  t o  th e  E d ito rs )  in  th e  form o f  a  cheque made o u t  t o  th e  
A stro n o m ica l O b serv a to ry  o f th e  J a g ie l lo n ia n  U n iv e r s i ty .  In  b o th  c a se  th e  
payment sh o u ld  a r r i v e  b e fo re  th e  end o f  Septem ber. The a d d re s s  o f  th e  
E d ito r s  i s  J a g ie l lo n ia n  U n iv e rs ity  A stronom ica l O b se rv a to ry , u l . O rla  171, 
30-244 Krakow, POLAND. They can a ls o  be c o n ta c te d  on E -m ail v ia  I n t e r n e t :  
KROSNIAK@OA.UJ.EDU.PL o r  UOKROSNI@IF.UJ.EDU.PL.
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VSS C o m p u te risa tio n : P ro g re ss  in  1993
Dave McAdam

21 peo p le  c o n tr ib u te d  f i l e s  f o r  th e  d a ta b a se  d u rin g  1993;

H e rb e rt Joy 59878 (+977) Jo n a th an  S h an k lin 3320
Dave McAdam 38363 P h i l l i p  B arnard 2132
Mike Carson-Rowland 36021 E James W West 1648
David Swain 10427 (+13339) John Moran 639
B i l l  Bingham 8316 Vic Garvey 603
David Lloyd 7168 James L an c ash ire 527
Gary Poyner 6680 Tosh Lubek 350
N ico la  & Emma B r i t to n 6546 T ris tra m  B r e l s ta f f 276
Ian  Howard-Duff 4574 Gavin Ramsey 206
John C F a irw e a th e r 3939 Roger P ic k a rd 11

T o ta l  f o r  1993: 191624 (+14316)
F u l l  a r c h iv e  t o t a l :  361038 It

The f ig u r e s  in  b ra c k e ts  a r e  approx im ate  numbers o f  o b s e rv a tio n s  in  keyed 
f i l e s  which a w a it  more in fo rm a tio n  on sequences b e fo re  in c lu s io n  in  th e  
d a ta b a s e .  David S w a in 's  c o n tr ib u t io n  was th e  BSS re c o rd s  f o r  1971-72 which 
he e n te re d  s e v e ra l  y e a r s  ago . The t o t a l  c o n tr ib u to r s  sh o u ld  have been 22 
b u t  Guy H u rs t e -m a ile d  h i s  o b s e rv a tio n s  in  th e  f i r s t  c o u p le  o f  days o f  1993 
and th e y  were in c lu d e d  in  th e  f ig u r e s  f o r  th e  p re v io u s  y e a r .  From now on, 
th e  t o t a l s  a r e  t o  be  ta k e n  e x a c tly  on each c a le n d a r  y e a r .

The e n try  work r e q u ir e s  a  s p e c ia l  k in d  o f  s e l f  m o tiv a tio n  and I  a g a in  ap p lau d  
th e  d i l i g e n t  work o f  H e rb e r t  Joy  in  b e a t in g  u s a l l  by a  la rg e  m argin f o r  th e  
second  y e a r  ru n n in g ! Mike Carson-Rowland u n d erto o k  th e  f u l l  l i s t s  1921 to  
1982 on R CrB which acco u n ted  f o r  ab o u t th r e e  q u a r te r s  o f  h i s  t o t a l .  He a ls o  
w ro te  up an  a r t i c l e  f o r  th e  c i r c u l a r  e x p la in in g  h i s  s h o r t - c u t  m ethods f o r  
sp e e d in g  up th e  e n t r i e s .  N ico la  and Emma B r i t to n  make j o i n t  e n t r i e s  u s in g  
th e  same w ord p ro cessin g  so f tw a re  a s  Mike and say  h i s  m ethods r e a l l y  do save 
some tim e . Up to  th e  p r e s e n t ,  7 o b se rv e rs  have s e n t  r e s u l t s  on d is k  o r  by 
e -m a il  and th e s e  have e x t r a  im portance because  no one e l s e  need key them. 
P e rso n a l f i l e s  f o r  e a r l i e r  y e a rs  have a ls o  been p ro v id e d , p a r t i a l l y  r e p la c in g  
e n t r i e s  made by o th e r s .  On th e  " s t r a ig h t  from th e  h o r s e 's  mouth" p r in c ip l e ,  
th e  rep la ce m en ts  were b e t t e r  because  th e y  in c lu d e d  f u l l  in s tru m e n ta t io n  
d e t a i l s .  A co u p le  o f  c o n tr ib u to r s  t o  th e  k e y in g - in  have a ls o  m entioned 
s t a r t i n g  making o b s e rv a tio n s  them se lv es and I am happy t o  a c c e p t  th e s e  on 
d i s k .  However, new o b se rv e rs  sh o u ld  c o n ta c t  th e  s e c r e t a r y ,  Melvyn T ay lo r , 
f o r  a d v ic e  on main programme s t a r s  t h a t  m ight be  o b se rv ed , and John Toone 
s u p p l ie s  sequence c h a r t s .

Some o th e r  d e t a i l s  o f  th e  d a ta b a se  may be o f  i n t e r e s t :  a t  th e  end 1993 th e r e  
w ere 3115 a n n u a l r e c o rd s  (ran g in g  from 1 to  o v er a  th o u san d  o b se rv a tio n s )  on 
398 v a r ia b le s .  However I  have o n ly  been a b le  t o  e n te r  293 s e t s  o f  com parison 
s t a r  sequences so  f a r ,  so  more work needs t o  be  done on th e s e .  A t o t a l  o f  
2461 in p u t f i l e s  have been  p a rse d , checked, and a rc h iv e d  -  1433 f i l e s  e n te re d  
in  1993. M u lt ip le  v a r ia b le s  on o b se rv e r  r e p o r t s  and a  coup le  o f  dozen 
r e -p r o c e s s e s  added up t o  4219 u p d a te  o p e ra t io n s  on a n n u a l f i l e s .  The re c o rd s  
f o r  a  number o f  v a r ia b le s  have been b ro u g h t up t o  d a te  and th e  fo llo w in g  t a b l e  
shows th e  d i s t r i b u t i o n  o f  th e  t o t a l s :

>9999 3 2000-2999 18
5000-9999 9 1000-1999 26
4000-4999 11 500-999 34
3000-3999 13 <500 284

£



As can be  s e e n , th r e e  q u a r te r s  o f  th e  v a r ia b le s  have sm all t o t a l s ,  many b e in g  
com prised  s o l e ly  o f  o b se rv a tio n s  from m ac h in e-re ad a b le  o b se rv e r  r e p o r t s .  As 
th e  work o f  e n te r in g  pap er re c o rd s  p ro c ee d s , we s h a l l  f i l l  o u t  more annual and 
f u l l  r e c o r d s .  The 23 v a r ia b le s  w ith  4000+ o b s e rv a tio n s  e n te re d  a r e :

Index  ! O b je c t | Type ! Per ! max | min J T o ta l 1 Yrs 1 s t L a s t
00005 ! RX And ! UGZ ! 14d ί 9 .83 ! 14.72 ί 4047 ! 13 1971 1993
00012 ! R Aql ί M : 284d ! 4 .9 0 ! 12 .70 ! 6293 ! 55 1939 1993
00031 ! SS Aur ! UGSS ! 56d ! 10.23 ! 15 .30 ! 4865 ! 14 1978 1993
00039 ! U Boo ! SRB ! 201d | 9 .48 ί 13.23 ! 4517 ! 69 1923 1993
00042 V Boo 1 SRA 1 258d I 6 .77 ! 11 .20  ! 7598 ; 71 1923 1993
00054 ! V Cam ί « ! 522d ! 7 .47 ! 15 .70 ! 4083 ί 65 1925 1992
00057 ! XX Cam ! RCB? ! ! 6 .60 ! 7 .95  ! 5947 ! 23 1971 1993
00058 ! Z Cam 1 UGZ ! 22d ! 9 .95 ! 14.17 J 11833 ! 54 1926 1993
00066 | UV Cas J RCB ! ! 10.20 ! 11 .50 ! 4204 ί 20 1974 1993
00107 ί R CrB RCB | ! 5 .20 1 14 .50 ! 35954 ί 73 1921 1993
00109 1 S CrB ! M ! 360d ! 5 .90 ! 13 .80 ! 5472 ! 53 1939 1993
00111 1 T CrB ! NR ! 29000d ! 3 .00 1 11.50 ! 9456 ! 45 1946 1993
00118 ! CH Cyg ! ZANIH-SR ! ! 5 .93 ! 10.30 ί 4777 ! 14 1971 1993
00135 ! SS Cyg ! UGSS ! 50d ! 7 .70 ! 12.81 1 14361 ! 25 1906 1993
00160 1 AB Dra j UGZ 13d ! 11.61 ί 16 .80 J 5527 ί 25 1969 1993
00226 ! X Leo ! UGSS ! 17d ( 10.80 ] 16 .40 ! 4069 ! 13 1981 1993
00243 ! U Hon | RVB 1 91d ! 5 .50 ! 8 .2 3  : 4659 ! 29 1964 1992
00244 1 RS Oph 1 NR ! ! 5 .40 ! 12 .60 ! 4034 [ 35 1958 1993
00292 1 S P e r  J SRC ! 822d ! 7 .59 ! 12 .73  ! 9374 ! 67 1920 1992
00336 i SU Tau ! RCB ί ! 9 .20 ! 16.60 ! 5260 ! 32 1962 1993
00341 ! CH UMa ! UGSS ! 204d ! 10.50 | 15 .40 ί 4224 1 19 1972 1993
00347 ! SU UMa 1 UGSU ' 19d 1 10.40 ! 14 .70 ! 9699 1 59 1926 1993
00348 1 SW UMa ! UGSU ! 460d | 9 .60 1 16.30 : 4957 ! 31 1963 1993

Of th e  3 h ig h e s t  t o t a l s ,  R CrB i s  p r a c t i c a l l y  up to  d a te ,  Z Cam needs a  few 
more y e a r s ,  and  SS Cyg i s  o n ly  ab o u t 30% com plete  -  i t s  f u l l  t o t a l  w i l l  
p ro b a b ly  ex ceed  t h a t  o f  R CrB.

In  t a lk in g  w ith  s e v e ra l  s e c t io n  members, I  g e t  th e  im p re ss io n  t h a t  everyone 
seems t o  have d i f f e r e n t  id ea s  on what sh o u ld  be done ab o u t s e c t io n  re c o rd s .
The jo b  I have  u n d ertaken  i s  p r im a r i ly  t o  t r y  and s t o r e  them in  a  com puter 
d a ta b a s e  -  t h i s  i s  n o t sim ply  my own whim -  th e  m assive  amount o f  paperw ork 
in c re a s e s  each  y e a r , and p ro p e r a n a ly s i s  can o n ly  be done from  f u l l  re c o rd s  on 
a  p a r t i c u l a r  v a r ia b le .  Hence, b u i ld in g  and m a in ta in in g  a  com puter d a ta b ase  
i s  e s s e n t i a l  f o r  th e  ru n n in g  o f  th e  s e c t i o n : -  th e r e  i s  no a l t e r n a t i v e !  Once 
v a r ia b le s  a r e  b ro u g h t up to  d a te ,  i t  becomes easy  to  make copy l i s t i n g s  o r  
p l o t  l i g h t  c u rv e s .  (At l e a s t  4 p e o p le  have been su p p lie d  c o p ie s  o f  th e  d a ta  
f o r  RX C ephei -  a  s t a r  t h a t  does n o t  even v a ry !)  Even h av in g  a  s im p le  l i g h t -  
cu rv e  a v a i l a b l e  i s  u s e f u l ,  B i l l  W orraker h a s  p re d ic te d  a  p o s s ib le  o u tb u r s t  o f 
RS Oph d u r in g  1994 u s in g  th e  com plete  s e c t io n  re c o rd s  f o r  t h i s  s t a r .

Those o b s e rv e r s  who a re  a b le  to  p ro v id e  m ach in e-read ab le  r e p o r t s  can  a ls o  
in c lu d e  non-programme s t a r s  which th e y  o b se rv e  on a  r e g u la r  b a s i s .  These
r e p r e s e n t  a  sm a ll amount o f  e x tr a  work on my p a r t  b u t  may sa v e  a  l o t  o f  tim e 
sh o u ld  th e  v a r ia b le  be  p lac ed  " o f f i c i a l l y "  on th e  programme a t  a  l a t e r  d a te .  
However, you sh o u ld  su p p ly  d e t a i l s  o f  th e  sequences f o r  any such  non-program  
s t a r s  so  t h a t  th e  sy s te m a tic  checks can be c a r r i e d  o u t  on th e  o b s e rv a t io n s .

A nother p o in t  i s  t h a t ,  a lth o u g h  i t  would be  e a s i e r  t o  s t o r e  j u s t  th e  deduced 
m agn itudes r a t h e r  th an  th e  f u l l  e s t im a te s ,  th e  s e c t io n  h as a lw ays encouraged 
o b s e rv e rs  t o  r e p o r t  th e  f u l  l i g h t  e s t im a te  f o r  each  o b s e rv a t io n . In  f a c t ,  
we have th e  i d e n t i t y  o f  th e  com parison s t a r s  on ab o u t 95% o f  th e  o b se rv a tio n s  
o f  R CrB. The p ro p o r tio n s  f o r  o th e r  program  s t a r s  a r e  l i k e l y  t o  be s im ila r .  
T h is  means t h a t  we a re  a b le  t o  re - re d u c e  a  la r g e  p ro p o r t io n  o f  o b se rv a tio n s
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t o  a  common sequence d e s p i te  r e v is io n  o f  c h a r t s  and where m u lt ip le  sequences 
a r e  used  c o n c u r re n tly  on a  v a r ia b le .  A second ad v an tag e  i s  t h a t  we can 
check  th e  e s t im a te s  a g a in s t  th e  deduced mags d u rin g  p ro c e s s in g . T h is  shows 
up some ty p o g ra p h ic a l e r r o r s  which have o c c u rre d  d u rin g  k ey in g  in .  Both 
r e s u l t  in  th e  s to r e d  d a ta  b e in g  more a c c u ra te .

The grow ing d a ta b a s e  i s  in  every  way p u b l ic  dom ain. Hence, a s  w e ll a s  a sk in g  
f o r  more a s s i s t a n c e  on p a s t  re c o rd s  and more d is k  r e p o r t s  from o b se rv e rs  ( I  
s t i l l  a rg u e  t h a t  k ey in g  o b se rv a tio n s  in to  a  com puter sh o u ld  n o t  ta k e  lo n g e r  
th a n  w r i t in g  r e p o r t s  by h a n d ). I  a l s o  p o in t  o u t  t h a t  th o se  members who can 
do a n a ly se s  and w ant d a ta  sh o u ld  c o n ta c t  th e  d i r e c to r .  F u l l  l i s t s  o f  th e  
d a ta b a se  c o n te n ts  a r e  g e t t in g  r a th e r  la r g e  t o  p r i n t  o u t ,  b u t  th e y  can e a s i l y  
be p ro v id ed  on MSDOS f lo p p y  d is k .  As w e ll a s  th e  fo rm at i n  th e  l i s t  above, a  
l a r g e r  l i s t  o f  a n n u a l a rch iv ed  t o t a l s  on each  s t a r  can be p ro d u ced . I f  you 
a r e  i n te r e s t e d  in  h av in g  u p - to -d a te  c o p ie s ,  p le a s e  send  me a  fo rm a tte d  d is k  
to g e th e r  w ith  r e tu r n  p o stag e  stam ps.

P o s s ib le  E c lip se s  o f  HD 221670

HD 226170 i s  a  7 th  m agnitude sp e c tro s c o p ic  b in a ry  ab o u t 5 d e g ree s  n o r th -  
p re ce d in g  B eta  C as. I t  form s a  p a i r  w ith  HD 221639, a  s i m i l a r  b u t  a p p a re n tly  
unconnected  s t a r .  The c a ta lo g u ed  d e t a i l s  f o r  th e s e  two s t a r s  a r e :

RA (1950) Dec RA (2000) Dec V B-V Spectrum  
h m  o , h m  o , m  m

HD 221639 23 3 1 .0  +60 08 23 33 .3  +60 25 7 .1 8  0 .9 2  KO III-IV
HD 221670 23 3 1 .3  +60 12 23 33 .6  +60 28 7 .3 4  0 .9 9  G 9 III

In  a  r e c e n t  a r t i c l e  (The O b serv a to ry , 113, 294-300, 1993), R .F .G r if f in  h as 
su g g e ste d  t h a t  i t  i s  p o s s ib le  t h a t  HD 221670 m ight show e c l i p s e s .  A lthough 
th e  p r o b a b i l i ty  i s  n o t  very  h ig h , p h o to e le c t r ic  p h o to m e tr is ts  m ight l ik e  to  
make a  few m easures around th e  tim e o f  c o n ju n c tio n . The n e x t d a te s  a r e  
1994 May 10 and 1995 Dec 7 . These tim e s  a r e  a c c u ra te  t o  o n ly  a  few d a y s , and 
an  e c l ip s e  sh o u ld  l a s t  s e v e ra l  days i f  c e n t r a l ,  so  o n ly  one m easure p e r  n ig h t  
sh o u ld  be a d eq u a te .

■ 0  3  (■ J
γ  7  '7 f

A D iscrepancy  in  th e  U O rio n is  Sequence

Tony Markham w r i t e s  t h a t  M ichael C lark e  h as r e c e n t ly  q u e r ie d  th e  m agnitude 
a s s ig n e d  to  com parison s t a r  G on th e  BAA VSS c h a r t  f o r  U O ri ( c h a r t  0 5 9 .0 1 ). 
M ichael se e s  G a s  e q u a l t o  o r  f a i n t e r  th a n  s t a r  H b u t  b r i g h t e r  th a n  J .  Tony 
a l s o  se e s  G a s  s l i g h t l y  f a i n t e r  th a n  H. Guy H u rs t h a s  i d e n t i f i e d  G a s  
SAO 77726 (05h 52.7m +20° 28 ' [1950], 05h 55.6m +20° 28 ' [1950], approx 
mag 8 .2 v , sp ec  K 5). The s t a r  i s  n o t  l i s t e d  in  th e  GCVS n o r  in  th e  NSV.

W hile i t  i s  p o s s ib le  t h a t  G (o r  even H) i s  v a r ia b le ,  i t  i s  much more l i k e l y  
t h a t  i t  has s im p ly  been a ss ig n e d  a  wrong m agnitude. I f  t h i s  i s  so  th e n  i t  
i s  n o t  a l l  t h a t  c r i t i c a l  t o  c o r r e c t  i t .  O b serv ers  can  c o n tin u e  to  make 
o b s e rv a tio n s  u s in g  i t ,  so  long a s  th e y  re c o rd  what th e y  s e e ,  and n o t  what th ey  
th in k  th e y  ou g h t t o  s e e .  The o b s e rv a tio n s  can be r e -re d u c e d  a t  a  l a t e r  d a te  
u s in g  th e  c o r r e c t  m agnitude (Dave McAdam's program s can  a lr e a d y  do t h i s ) .
I f  o b se rv e rs  o f  U O ri cou ld  make a  few e s t im a te s  o f  G and H r e l a t i v e  t o  th e  
r e s t  o f  th e  seq u en ce , and send  them to  me th e n  we w i l l  be a b le  t o  c o r r e c t  th e  
sequence when th e  c h a r t  i s  n ex t u p - is su e d .
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Recent Papers on Variable Stars
The following outlines are based on the summaries given in 
Physics Abstracts. The latter can be very useful if you want to 
find out about recent variable star research without having to 
read through masses of journals. Check out your local 
university library to see if they receive it (you don't have to 
be a student to use university libraries). Photocopies of the 
complete papers can be obtained through the inter-library loan 
scheme in the same way as IBVS's.

Speckle Observations of Mira's Companion (M. Karovska et al, 
Astrophys. J., 402, 311 - 313 + plate, 1993) - Describes the 
results of using speckle interferometry to observe the hot 
companion of Mira. Knowing the separation of the two stars is 
crucial for an accurate determination of the rate at which the 
hot star accretes matter from Mira. Measures made since 1983 
show the separation to be much larger than previously thought.

Detecting Faint Echoes in Stellar Flare Light Curves (B. C. 
Bromley, Publ. Astron. Soc. Pacific, 104, 1049 - 1053, 1992) - 
Considers the possibility of detecting light echoes produced by 
stellar flares reflecting off the photosphere of the flaring star 
or off the surfaces of stellar or planetary companions.

UV Persei - A New SU UMa Type Dwarf Nova /A. Udalski and W. Bych, 
Acta Astron., 42, 285 - 294, 1992) - Reports the detection of a 
95.6-minute periodicity ('superhumps') in the light-curve during 
the outburst in 1989 October. This indicates that the star 
should be reclassified as an SU UMa star.

The Database of the French Association of Variable Star Observers 
(AFOEV) (E. Schweitzer and J. Vialle, Bull. Inf. Centre Donnees 
Astron. Strasbourg, No 43, 51 - 53, 1993] - Describes the 
database of 539720 visual observations (going back to 1923) which 
is now stored in the computer files of the Centre de Donnee 
Astronomiques de Stasbourg.

Modelling of the CO Emission around the Carbon Star S Scuti IP. 
Bergman et al, Astron. Astrophys., 268, 685 - 693, 1993) - Model 
the circumstellar CO emission towards S Set. Best fit to 
observations given by large, but geometrically thin, clumpy 
shell. Possibly caused by short episode of high mass loss about 
10,000 years ago.
High Angular Resolution Measurements of Algol (X. P. Paan et al, 
Astrophys. J. Lett., 413, L129 - L131, 1993) - Use long-baseline 
optical interferometry to determine properties of the Algol AB-C 
system with greater precision than ever before. Period is 
680.05 days. Derive distance for Algol of 28.2 ±0.8pc.
WZ Sge as a Dwarf Nova (J. Smak, Acta Astron., 43, 101 - 119, 
1993) - Reviews and re-evaluates current ideas on this long- 
period dwarf nova. Derives distance of 48pc and masses of 0.45 
and 0.06 solar masses for the components. The mass-transfer 
rate is about 2xl0l5g/s at minimum and rose to about 3xl018g/s 
during the 1978 outburst. The light-curves of both the 1946 and 
1978 outbursts show dips about 30 days after maximum as the
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accretion rate decreased below the critical dwarf nova 
instability level.

Periodic Variations and Outburst Behaviour of U Gem (J. Smak, 
Acta Astron., 43, 121 - 126, 1993) - The times of the eclipses 
which this dwarf nova exhibits at minimum show variations on a 
time-scale of about 10 years. The outburst frequency and the 
mean radiation flux in the visual wave-band also seem to indicate 
that mass-transfer varies on a similar time-scale. However the 
two variations are only weakly correlated.

A New Type of Cataclysmic Variability: FG Serpentis and QW 
Sagittae (N. E. Kurochkin, Astron. Astrophys. Trans., 3, 295 - 
301, 1993) - Presents and analyses observations of FG Ser and QW 
Sge. Proposes that a new class of cataclysmic variable should 
be created for those symbiotic stars which show outbursts and 
other phenomena characteristic of cataclysmic variables.

IN MEMORIAM WALTER SCOTT HOUSTON (1 9 1 2 -1 9 9 3 )

On 2 3 rd  D ecem ber l a s t  y e a r  a le g e n d  in  th e  a s t r o n o m i c a l  w o rld  
p a s s e d  away -  W a lte r  S c o t t  H o u sto n .H e  d ie d  a t  th e  ag e  o f  81 a t  
C ancum , M exico , w h ile  on a t r i p  w ith  h i s  w ife  M ir ia m .B o rn  a t  
T ip p e c a n o e , W in s c o n s in , on 1 2 th  M ay ,1912 " S c o t ty "  was a g i a n t  
in  t h e  a m a te u r  a s t r o n o m ic a l  s c e n e  in  th e  S t a t e s  and  I  th i n k  
th e  fo r th c o m in g  t r i b u t e s  w hich  w i l l  a p p e a r  i n  th e  l i t e r a t u r e  
o v e r  th e  n e x t  few  m on ths w i l l  be v e ry  warm and  g e n e ro u s  to  h i s  
memor y .
W h ile  a  s t u d e n t  in  M adison he was in t r o d u c e d  to  v a r i a b l e  s t a r  
o b s e r v in g  b u t t h i s  was n o t  h i s  s o l e  i n t e r e s t  f o r  he made many 
t e l e s c o p e s , c l o s e l y  o b s e rv e d  th e  S u n .m o n i to r e d  m e te o r s  w ith  
r a d i o  t e c h n i q u e s , f o l lo w e d  m ost o th e r  a s t r o n o m i c a l  f i e l d s  and 
r e c o r d e d  a r t i f i c i a l  s a t e l l i t e s . H is  M oonwatch b a c k y a rd  s t a t i o n  
n e a r  M a n h a tta n  was th e  f i r s t  to  s p o t  E x p lo r e r  l , t h e  U SA 's f i r s t  
m an-m ade s a t e l l i t e . H e  i n s t i g a t e d  "The G re a t  P l a i n s  O b s e rv e r"  
an  a m a te u r  n e w s l e t t e r  w hich  had  o v e r  a th o u s a n d  s u b s c r i b e r s .  
From h i s  e l e c t i o n  t o  th e  A m erican  A s s o c i a t i o n  o f  V a r ia b l e  S t a r  
O b s e r v e r s  in  1931 u n t i l  1983 he had made some 1 2 ,5 0 0  e s t i m a t e s .  
V a r i a b l e s  re m a in e d  h i s  m a jo r  i n t e r e s t  i n  a m a te u r  a s tro n o m y  b u t 
f o r  many p e o p le  h i s  w r i t i n g s  in  p a r t i c u l a r  t h e  Deep Sky W onders 
i n  "Sky & T e le s c o p e "  w ere w o n d e r fu l .H e  f i r s t  s t a r t e d  th e s e  in  
1946  and  th e  M a r c h ,1993 i s s u e  o f  t h i s  m a g a z in e  n o t e s  t h a t  
a r t i c l e s  w r i t t e n  by him in  a d v a n c e  w i l l  c o n t i n u e  to  a p p e a r  i n t o  
t h e  sum m er.M uch o f  h i s  deep  sk y  o b s e r v in g  was done  from  a d a rk  
s i t e  in  K an sas  w ith  a 1 0 - in c h  r e f l e c t o r  an d  4 - i n c h  r e f r a c t o r .  
H is  a r t i c l e s  a r e  m ixed w ith  a l l  s o r t s  o f  h i n t s , t i p s . a s i d e s  and 
ab o v e  a l l  e n th u s ia s m .

In  B r u s s e l s , B e lg ium  , ( 1990 J u l y )  a t  th e  f i r s t  E u ro p e a n  m e e tin g  
o f  th e  A m erican  A s s o c i a t io n  o f  V a r ia b l e  S t a r  O b s e r v e r s  I  had 
an  o p p o r t u n i t y  to  m eet him and  h i s  r e m a rk a b le  k n o w led g e  and 
lo v e  o f  a s tro n o m y  came a c r o s s  in  h i s  s t o r i e s .

M elvyn T a y lo r



Summaries o f  In fo rm a tio n  B u l le t in s  on V a riab le  S t a r s  Nos 3927 to  3975

I n  th e  UK, a t  l e a s t ,  p h o to co p ie s  o f  IBVS's can be o b ta in e d  th ro u g h  th e  i n t e r -  
l i b r a r y  lo a n  scheme. J u s t  f i l l  o u t  a  r e q u i s i t i o n  form  a t  your lo c a l  b ranch  
l i b r a r y .  Be a s  e x p l i c i t  a s  p o s s ib le  ab o u t what you w an t, f o r  exam ple, i f  
you a r e  i n te r e s t e d  in  th e  photom etry  o f  V1500 Cygni th e n  you sh o u ld  su p p ly  th e  
fo llo w in g  d e t a i l s :

T i t l e  o f  B o o k /Jo u rn a l: In fo rm a tio n  B u l le t in  on V a r ia b le  S t a r s ,  No 3963 
T i t l e  o f  P ap e r: CCD Photom etry o f  V1500 Cygni in  1993
Name o f  A uthor: DeYoung
Year o f  P u b l ic a t io n :  1993

T h is  w i l l  t a k e  a  few weeks and w i l l  c o s t  you a  few t e n s  o f  pence . You can 
a l s o  o b ta in  c o p ie s  o f  o th e r  p a p ers  in  t h i s  way, even  f o re ig n  language  o n es.

3927 P h o to m e tr ic  I n v e s t ig a t io n  o f  th e  Sem idetached  S ystem  V836 Cygni (Zhukov  
& Markova, 1993) -  Mag 9 B eta  Lyrae s t a r .

3928 L ig h t  V a r ia tio n s  o f  KU Hya (G uangjie Hu e t  a l ,  1993) -  M ic ro v a ria b le .
3929  A New if UMa V a ria b le  in  th e  F ie ld  o f  AN Gru ( C ie s l in s k i  & J a b lo n s k i , 1993)

-  Mag 15. AN Gru i s  a  p o s s ib le  c a ta c ly sm ic  v a r ia b le .
3930 UBV P ho tom etry  o f  HR 1099 in  1992 (R ong-xian Zhang e t  a l ,  1993) -  A lia s  

V711 T au, a  mag 6 RS CVn ty p e  b in a ry  ( s t a r  s p o t s ) ,  P=2.8d, Amp ab o u t 0.1V .
3931 HIPPARCOS M easurements o f  th e  N ea res t B r ig h t  E c l ip s in g  B in a r ie s  (Dvorak & 

O blak, 1993) -  P ro s p e c ts  f o r  new r e s u l t s  from  th e  h ig h - p r e c is io n  p o s i t io n a l  
m easurem ents o f  e c l i p s in g  b in a r ie s  o bserved  by th e  HIPPARCOS s a t e l l i t e .

3932 UBVRI M agnitudes f o r  C a taclysm ic  V a ria b le s , AF Vul and Comparison S ta r s  
(Andronov e t  a l ,  1993) -  CM D el, VW Vul, EW A q l, V603 A ql, QQ V ul, MV L yr.

3933 UBVRI M agnitudes f o r  Four Margoni & S ta g n i V a r ia b le s  and Comparison S ta r s  
and Comparison S ta r s  f o r  Them (Andronov e t  a l ,  1993) -  9 s t a r s  mags 11-15.

3934 VZ C ygni: A New S p e c tro s c o p ic  B in a ry  Cepheid (Samus e t  a l ,  1993)
3935 New Tim es o f  Minima o f  V UMa Type S ta r s  (H obart e t  a l ,  1993) -  14 tim es 

f o r  ER O r i ,  YY E r i  and RZ Tau.
3936 S p o t P ho tom etry  o f  AD Leo in  1992 and 1993 (Panov, 1993) -  Mag 9 f l a r e  

s t a r .  P o s s ib le  2 .7 d  p e r io d i c i t y  a t  min due to  s t a r  s p o ts .
3937 The Low S ta te  o f  Z CMa (M iroshnichenko e t  a l ,  1993) -  UBVRI photom etry  

and p o la r im e try  o f  t h i s  mag 9-11 n e b u la r  v a r ia b le .
3938 Changes in  th e  L ig h t  C urves o f  AP L eo n is  ( J i - t o n g  Zhang & R ong-xian  

Zhang, 1993) -  Mag 9 W UMa s t a r .  BV l ig h t - c u r v e s  f o r  1985, 1991 and 1993.
3939 Data Base on th e  UV C e ti  Type F la re  S ta r s  and R e la te d  O b je c ts  (G ershberg  

e t  a l ,  1993) -  Appeal f o r  h e lp  in  c o m p ila tio n .
3940 UBV P ho tom etry  o f  FK Com d u r in g  1990 (Marchev & K ju rk c h ie v a , 1993)

-  Mag 8 , sm all-am p, v a r i a b i l i t y  due to  s t a r  s p o t s .
3941 New P h o to e le c tr ic  O b serva tio n s  o f  BF A urigae  (R ong-xian  Zhang e t  a l ,  1993)

-  Mag 9 B eta  L yrae s t a r  betw een E ta  and Z e ta  Aur.
3942 R apid  Change o f  P er io d  o f  AP A urigae (A gerer & S p l i t t g e r b e r , 1993)

-  Mag 11 B eta  L yrae s t a r .
3943 A C ata logue  o f  S h o r t  P er io d  P u ls a tin g  V a ria b le  S ta r s  o f  A and F  S p e c tra l  

C la sse s  (Sza tm ary, 1993) -  D e sc r ip tio n  o f  c a ta lo g u e  o f  415 s t a r s .
3944 Im proved P o s i t io n s  o f  Sou thern  NSV S ta r s  I  (Lopez & L ep ez, 1993)

-  A ccu ra te  p o s i t io n s  f o r  37 su sp ec ted  v a r ia b le s  so u th  o f  -4 0 ° .
3945  A N u ll D e te c tio n  o f  R apid  O s c i l la t io n s  in  th e  Ap S ta r  ET And (K re id l,

1993) -  S ea rch  f o r  m ic r o v a r ia b i l i ty .
3946 NSV 7457 Her: A P robab le  H UMa S ta r  (V andenbroere, 1993) -  Range 9 .85  -  

10.45V, p e r io d  0.4190306 d ays.
3947 EF D ra co n is i s  a T r ip le  System  (Henxian Lu, 1993) -  S p e c tro sc o p ic  

ev id e n ce  f o r  t h i r d  body in  W UMa ty p e  b in a ry .
3948 Times o f  Minima o f  So u th ern  E c l ip s in g  B in a r ie s  (C e r r u ti ,  1993)

-  11 minima o f  AG Phe and LT Pav.
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3949 BVRI and S p e c tro sc o p ic  O b serva tio n s o f  SY  Cnc (S p o g li e t  a l ,  1993)
-  Z Cara s t a r  (ran g e  10 .8  -  1 4 .5 v ). O b se rv a tio n s  c o v e r fa d e  from max.

3950 P h o to e le c tr ic  Minima Times o f  th e  E c l ip s in g  V a ria b le s  AB Andromedae,
44 i B o o tis  and GO Cygni (R o v i th is  e t  a l ,  1993) -  19 minima.

3951 CH Cygni in  1992-1993: High L e v e l o f  A c t i v i t y  (L e e d ja rv , 1993)
-  Photom etry and sp e c tro sco p y .

3952 Improved P erio d  f o r  EH CMi (Zakrzew ski & Z o la , 1993) -  W UMa s t a r .
3953 1992 P hotom etry  o f  UZ L ib ra e  (H eckert, 1993) -  Mag 9 , s t a r  s p o ts .
3954 1992 UBVRI P hotom etry  o f  FK Comae (H eckert, 1993) -  Mag 8 , s t a r  s p o ts .
3955 vZ1140 -  Λ New Unusual V a ria b le  S ta r  in  M3 (Yao Bao-an e t  a l ,  1993)

-  Mag 15 m u lt i -p e r io d  p u ls a t in g  s t a r  in  g lo b u la r  c lu s t e r .
3956 UBV P hotom etry  f o r  Three New V a ria b le  S ta r s  (Yang Tinggao e t  a l ,  1993)

-  Mag 7 red  g i a n t s .  In c lu d e s  d e t a i l s  o f  com parison s t a r s .
3957 AO A q u a rii and i t s  GCVS C hart R e feren c e  (Predom, 1993) -  Mag 11 W UMa 

s t a r .  C h a rt by T se s se v itc h  i s  m is le a d in g  (GCVS p o s i t io n  OK th o u g h ) .
3958 The M assive E c l ip s in g  Be S ta r  B in a ry  V505 M onocero tis  (V ogt & S te r k e n ,  

1993) -  PEP o f  long  p e r io d  (54 d a y s ) , mag 8 , B eta  L yrae s t a r .
3959 FG S a g i t ta e  h as been a Carbon S ta r  s in c e  1981 ( I i j im a  & S t r a f e l l a ,  1993)

-  D e tec tio n  o f  C2-Swan bands in  o ld  s p e c tr a  o f  t h i s  p e c u l ia r  v a r ia b le  
which underw ent an  'R CrB l i k e '  fad e  in  1992.

3960 The P eriod  and L ig h t  Curve o f  V1028 Ori (Mandushev e t  a l ,  1993)
B eta  L yrae s t a r ,  9 .7 4  -  9.93V, p e r io d  3.011428 d ay s.

3961 H-alpha P r o f i l e  in  th e  Spectrum  o f  P le io n e  in  th e  B eg in n in g  o f  th e  New 
Be Phase (Menchenkova & L u th a rd t, 1993) -  S p ec tro sco p y .

3962 vZ1055=AQ -  A New H o r izo n ta l Branch V a ria b le  S ta r  Red ward o f  th e  RR Lyrae  
Gap in  th e  G lobular C lu s te r  M3 -  Mag 16, s h o r t  p e r io d  p u ls a t in g  s t a r .

3963 CCD P hotom etry o f  V1500 Cygni in  1993 (DeYoung, 1993) -  S in u so id a l 
v a r ia t io n s  17.3 -  18.3V, p e r io d  0.1396 d ay s . In c lu d e s  c h a r t .

3964 F ir s t  Announcement o f  IAU Colloquium  No 151 "F la res and F la sh es"
(Duerbeck & G rein er)  -  To t o  be h e ld  a t  Sonneberg in  Dec 1994 in  honour 

o f  th e  65 th  b ir th d a y s  o f  R ic h te r  & Wenzel.
3965 Seasonal l i g h t  Curve and New Ephem eris o f  W  Cephei (V inko  e t  a l ,  1993)

BV photom etry in  Aug and Sep 1993. A grees re a so n a b ly  w e ll w ith  th e
r e s u l t s  o f  L loyd , Watson and P ic k a rd  in  IBVS 3704 (se e  VSSC 7 3 ) .

3966 D isco very  o f  1 0 .5 -m in u te  O s c i l la t io n s  in  th e  Ap SrEu S ta r  HD 9289 (K urtz  
& M artin ez , 1993) -  M ic ro v a r ia b i l i ty .

3967 P hotom etry  o f  S ta r s  in  th e  F ie ld  o f  th e  Mira V418 C a ss io p e ia e  ( S k i f f ,
1993) -  C h art and V-mags f o r  7 AAVSO com parison s t a r s  (1 0 .9  -  13.3V ).

3968 P hotom etry o f  S ta r s  in  th e  F ie ld s  o f  AV Cygni and DV Cygni ( S k i f f ,  1994)
-  C h a rts  and V-mags f o r  9 AAVSO com parison s t a r s  (9 .0  -  13.8V) f o r  AV Cyg 
(SRd) and f o r  8 AAVSO com parison s t a r s  (7 .5  -  13.5V) f o r  DV Cyg (M ira).

3969 O p tica l L ig h t  V a r ia b i l i ty  o f  LS 3074 (H aefner e t  a l ,  1994) -  Mag 12 
sm all am p litu d e  B eta  L yrae s t a r  in  th e  C oal-Sack

3970 New Times o f  L ig h t  Maxima f o r  CY Aqr (Fu J ia n -n in g , 1994) -  Mag 11, 
s h o r t -p e r io d  (0 .0 6  days) p u ls a t in g  s t a r  w ith  la r g e  a m p litu d e  (0 .7  mag).

3971 P hotom etry  o f  S ta r s  in  th e  F ie ld  o f  th e  M ira YZ D raconis ( S k i f f ,  1994)
-  C h a rt and V-mags f o r  11 AAVSO com parison s t a r s  (8 .6  -  15.0V) .

3972 P hotom etry  o f  S ta r s  in  th e  F ie ld  o f  th e  Mira XY A q u ila e  ( S k i f f ,  1994)
-  C h a rt and V-mags f o r  12 AAVSO com parison s t a r s  (8 .9  -  14 .9V ).

3973 P hotom etry o f  S ta r s  in  th e  F ie ld  o f  th e  M ira EL L yra e  ( S k i f f ,  1994)
-  C h a rt and V-mags f o r  10 AAVSO com parison s t a r s  (1 0 .2  -  13.7V ).

3974 P hotom etry o f  S ta r s  in  th e  F ie ld  o f  BZ C a ss io p e ia e  ( S k i f f ,  1994)
-  C h art and V-mags f o r  7 AAVSO com parison s t a r s  (6 .5  -  8 .6V ).

3975 S h o r t P eriod  P h o to m etr ic  O s c i l la t io n s  in  V795 H e rc u lis  (Z w i t te r  e t  a l ,
1994) -  CCD photom etry  o f  mag 12 c a ta c ly sm ic  v a r ia b le  in  th e  'p e r io d  gap '

//.



E c l ip s in g  B in a ry  P r e d ic t io n s

The fo l lo w in g  p r e d ic t io n s  a r e  c a lc u la te d  f o r  an  o b se rv e r  a t  53 d e g re e s  n o r th ,  
1 .5  d e g re e s  w e st b u t  sh o u ld  be u sa b le  f o r  o b se rv e rs  th ro u g h o u t th e  B r i t i s h  
I s l e s .  The t im e s  o f  m id -e c l ip s e  a p p ea r in  p a re n th e s e s  w ith  th e  s t a r t  and end 
tim e s  o f  v i s i b i l i t y  on  e i t h e r  s id e .  The tim es a r e  h o u rs  GMAT, t h a t  i s  UT-12h. 
'D ' and 'L ' a r e  used  t o  in d ic a te  where d a y lig h t  and low a l t i t u d e ,  r e s p e c t iv e ly ,  
p re v e n t  p a r t  o f  th e  e c l i p s e  from b e in g  v i s i b l e .  C h a r ts  f o r  a l l  o f  th e  s t a r s  
in c lu d e d  in  t h e s e  p r e d ic t io n s  (17 in  a l l  -  see  WSC 75 f o r  a  l i s t )  a r e  a v a i l a b l  
from  th e  D i r e c to r  a t  lOp each  (p le a se  e n c lo se  a  la r g e  SAE).

1994 Apr 1 F r i V640 O ri D08(07)08L 1994 Apr 22 F r i TX UMa 12(17)15D
RW Tau D 08(05)10 SW Cyg D08(12)16D ST P er D08(06)10L Z P e r L14(13)15D
RZ Cas 00 8 (0 7 )0 9 1994 Apr 12 Tue U Cep D08(10)15 1994 May 4 Wed
X T ri D08(08)09L Z P e r D08(03)08 Z Vul L10(07)13 SW Cyg D09(09)15D

1994 Apr 2 S a t TX UMa D 0 8 (0 6 )ll S Equ L13(13)16D Z Vul L09(14)15D
X T r i D08(07)09L TW Dra D08(07)12 Z Dra 14(16)160 TW Dra 1 3 (1 8 )15D
Z Dra D08(07)10 RW Tau D08(07)10L 1994 Apr 23 S a t 1994 May 5 Thu
U Cep D 0 8 ( l l)1 6 U Cep 008(11)16 RW Tau D08(09)09L ST P e r D09(12)09L
SW Cyg L08(09)15 Z Vul L l l (12)160 TW Dra D08(12)15D 1994 May 6 F r i
RZ Cas 09 (1 2 )1 4 U Sge 1 5 (2 1 )16D 1994 Apr 24 Sun RW Gem D09(06)10L
Z Vul L l l  (16)160 1994 Apr 13 Wed Z P e r D08(09)10L U Sge L10(13)15D
U Sge 12(18)16D RZ Cas D08(06)08 TX UMa D08(12)15D TX UMa 14(18)150

1994 Apr 3 Sun V640 O ri D08(08)08L Z Vul 13(18)15D Z P er L14(14)15D
V640 O ri D08(05)08 RW Gem 0 0 8 (0 8 )11L 1994 Apr 25 Mon 1994 May 7 S a t
X T ri D08(06)Q9L 1994 Apr 14 Thu SW Cyg D08(06)12 U Cep D09(09)14
Z Dra 1 4 (1 6 )16D ST P e r D08(08)10L Z Dra D08(09)12 TW Dra D09(13)15D
RZ Cas 14(16)16D RZ Cas 08(11)13 1994 Apr 26 Tue Z Dra 12(15)150
TW Dra 16(21)160 Z Dra 10(13)15 TW Dra D08(08)13 1994 May 8 Sun

1994 Apr 4  Mon 1994 Apr 15 F r i RZ Cas D08(09)12 RZ Cas 009(08)11
X T ri D08(06)08 Z P e r D08(05)10 U Sge L 10(10)15 1994 May 9 Mon

1994 Apr 5 Tue TX UMa D08(08)12 1994 Apr 27 Wed Z Vul D09(12)15D
V640 O ri D08(06)08 V640 O ri D08(08)08L U Cep D08(10)15 RZ Cas 11(13)150

1994 Apr 6 Wed RZ Cas 1 3 (1 5 )16D Z P e r D08(10)10L S Equ L12(17)15D
TX UMa D08(03)08 S Equ L14(16)16D TX UMa 0 9 (1 4 )15D Z P er L14(16)15D
ST P e r DO8(O9)11L 1994 Apr 16 S a t ST P e r 09(13)10L 1994 May 10 Tue
Z Dra D08(09)12 SW Cyg D08(02)08 Z Vul L 1 0 (0 5 ) ll Z Dra D09(08)10
TW Dra 11(16)16D RW Gem D08(05)10 RZ Cas 12(14)15D TW Dra D09(08)13

1994 Apr 7 Thu U Sge L U  (06) 12 Z P e r L15(10)15 1994 May 11 Wed
V640 O ri D08(06)09L 1994 Apr 17 Sun 1994 Apr 29 F r i Z Dra 1 4 (1 6 )15D
RZ Cas D08(06)09 Z Dra D08(06)08 Z Dra 09(11)13 1994 May 12 Thu
U Cep D 0 8 ( ll)1 6 U Cep D08(10)15 Z Vul 11(16)15D U Cep D09(09)14
RW Gem 0 9 (1 5 )12L Z Vul L10(10)15 S Equ L13(10)15D Z P e r L14(17)15D
Z Vul L11(14)16D 1994 Apr 18 Mon U Sge 1 3 (1 9 )15D 1994 May 13 F r i
Z Dra 15(18)16D Z P e r D08(06)10L SW Cyg 13(19)15D SW Cyg D09(13)15D

1994 Apr 8 F r i TX UMa D08(09)14 1994 Apr 30 S a t U Sge L09(07)13
RZ Cas 09 (1 1 )1 3 Z Dra 12(14)16D ST P e r D09(05)09 ST P e r L14(11)15D
S Equ L14(19)16D 1994 Apr 19 Tue Z P er D09(11)10L 1994 May 14 S a t

1994 Apr 9 S a t U Sge L11(15)16D RW Gem D09(13)10L RZ Cas D09(08)10
TX UMa D08(05)09 Z Vul 15(20)16D TX UMa 10(15)15D Z Dra D09(09)12
V640 O ri D08(07)09L 1994 Apr 20 Wed Z P e r L14(11)15D Z Vul D09(10)15D
TW Dra D 08(ll)16D RZ Cas D08(10)12 1994 May 2 Mon Y Psc L14(14)15D
RW Tau 08(13)101, SW Cyg 10(16)16D RZ Cas ¢09(09)11 1994 May 15 Sun
U Sge L11(12)16D TW Dra 1 2 (1 7 )16D U Cep D09(09)14 RZ Cas 10(12)15D
RZ Cas 13(16)160 1994 Apr 21 Thu 1994 May 3 Tue Z P e r 13(18)15D

1994 Apr 10 Sun Z P e r D08(07)10L RW Gem D09(10)10L 1994 May 16 Mon
RW Gem D 0 8 (ll)1 2 L Z Dra D08(08)10 Z P er D09(13)09L U Sge 11(16)150
Z Dra 09 (1 1 )1 3 TX UMa 008(11)15 Z Dra 1 0 (1 3 )15D S Equ L12(14)15D

1994 Apr 11 Mon RZ Cas 12(15)16D RZ Cas 11(13)150 1994 May 17 Tue

12.



13.

Z  Vulpaculae.



U Cep D09(08)13 X T r i L14(12)14D ST P er L12(13)140 X T ri L12(14)14D
1994 Hay 18 Wed 1994 Ju n  3 F r i 1994 Jun  20 Mon 1994 J u l  5 Tue

Z Dra D 0 9 ( l l)1 4 TX UMa ¢10(08)13 Z Vul D 10(05)U TW Dra 010(12)140
TW D ra 13(18)140 RZ Cas 13(15)140 RZ Cas 010(09)11 ST P e r LU (10)14D
ST P e r L14(18)14D ST P e r L13(15)14D 1994 Jun  21 Tue X T ri L12(13)14D

1994 May 19 Thu X T r i L 1 4 ( ll)1 4 U Cep ¢10(06)11 1994 J u l  6 Wed
Z Vul D09(07)13 1994 Jun  4  S a t Z Dra 010(10)12 Z Dra DIO(08)10

1994 May 20 F r i TW Dra 010(15)140 TW Dra D1O(11)14D U Sge DIO(09)140
RZ Cas D09(07)09 1994 Jun  5 Sun Z P e r L U  (10)140 Y Psc L U  (07) 11

1994 May 21 S a t SW Cyg D10(09)14D RZ Cas 11(14)140 X T r i L U  (12)140
TW Dra D09(14)14D Z Vul 010(12)140 TX UMa 12(17)14D Z P e r 12(17)140
RZ Cas 09(12)14 1994 Jun  6 Mon 1994 Jun 22 Wed 1994 J u l  7 Thu
Z Vul 13(18)140 U Cep DIO(07)12 Z Vul 1 1 (1 6 )14D SW Cyg DIO(10)140

1994 May 22 Sun TX UMa 0 1 0 (0 9 )14D 1994 Jun 23 Thu Z Vul D10(10)14D
U Cep 009(08)13 Z Dra 010(11)14 S Equ DIO(10)140 X T r i L U  (11) 14
SW Cyg 10(16)140 S Equ LU  (05) 11 SW Cyg 10(16)140 1994 J u l  8 F r i
Z Dra 10(13)140 1994 Jun  7 Tue U Cep 13(18)140 TW Dra DIO(07)12
RZ Cas 14(16)140 TW Dra DIO(10)140 1994 Jun 24 F r i X T r i L 1 1 (U )1 3

1994 May 23 Mon 1994 Jun  8 Wed TW Dra ¢10(06)11 U Cep 12(17)140
U Sge D 09(U )14D RZ Cas 010(10)12 Z P e r L U  (12)140 1994 J u l  9 S a t
S Equ L11(11)14D 1994 Jun  9 Thu 1994 Jun 25 S a t RZ Cas D10(12)14D

1994 May 24 Tue U Sge D10(08)14D Z Dra 010(11)14 X T ri L ll(1 0 )1 3
Z Vul 009(05)11 TX UMa 010(11)140 1994 Jun 26 Sun U Sge 1 3 (1 9 )14D
TW Dra D09(09)14 S Equ 10(16)140 U Cep DIO(06)11 Z P e r 14(19)140

1994 May 26 Thu RZ Cas 12(15)140 U Sge DIO(06)12 1994 J u l  10 Sun
Z Vul 11(16)140 1994 Jun 10 F ri RZ Cas DIO(08)11 Z Dra ¢10(10)12
Z Dra 12(15)140 TW Dra 010(05)10 1994 Jun  27 Mon S Equ 010(14)140
ST P e r L14(17)14D Z Vul 010(10)140 Z Vul DIO (14) 14D X T ri L U  (09) 12
U Sge 14(20)140 Z Dra 11(13)140 Z P er L U  (13)140 ST P e r 1 3 (1 7 )14D

1994 May 27 F r i 1994 Jun 11 S a t RZ Cas 11(13)140 1994 J u l  11 Mon
SW Cyg ¢10(06)12 U Cep 010(07)12 ST P er L U (U )1 4 D X T r i L U  (09) 11
U Cep 010(08)13 ST P er L13(14)14D 1994 Jun  28 Tue 1994 J u l  12 Tue
RZ Cas D 1 0 ( ll)1 4 1994 Jun 12 Sun SW Cyg DIO(06)12 Z Vul 010(08)13
X T r i L14(16)14D TX UMa ¢10(12)140 U Cep 13(18)140 RW Tau L13(16)14D

1994 May 28 S a t U Sge 12(17)140 Y Psc 14(18)140 1994 J u l  13 Wed
RZ Cas 13(16)140 1994 Jun 13 Mon 1994 Jun  29 Wed ST P e r L10(09)13
X T r i L14(15)14D Y Psc L12(17)14D U Sge DIO(15)140 U Cep 12(17)140

1994 May 29 Sun 1994 Jun 14 Tue Z Dra 11(13)140 1994 J u l  14 Thu
Z Dra D10(08)10 RZ Cas 010(10)12 1994 Jun  30 Thu Z Dra 010(11)14
Y P sc L13(15)14D SW Cyg D10(13)14D S Equ DIO(06)12 Z Vul 13(19)140
X T r i L14(15)14D Z Dra 12(15)140 Z P er L10(14)140 1994 J u l  15 F r i

1994 May 30 Mon 1994 Jun  15 Wed X T ri 14(16)140 RZ Cas 010(11)14
U Sge DIO(05)11 Z Vul ¢10(08)13 1994 J u l  1 F r i RW Tau L13(10)14D
S Equ L U  (08) 14 TX UMa 010(14)140 U Cep DIO(05)10 1994 J u l  16 S a t
X T r i L14(14)14D Z P e r 011(08)13 X T ri 13(16)140 TX UMa ¢10(05)10
Z Dra 14(16)140 RZ Cas 12(14)140 RW Tau L14(14)140 U Sge D10(13)14D

1994 May 31 Tue 1994 Jun  16 Thu 1994 J u l  2 S a t SW Cyg ¢10(13)140
TX UMa DIO(06)11 U Cep 010(06)11 RZ Cas DIO(08)10 TW Dra 12(17)140
Z Vul D10(14)14D S Equ D10(13)140 Z Vul 010(12)140 RZ Cas 14(16)140
SW Cyg 14(20)140 1994 Jun 17 F r i Y Psc LU  (13)140 1994 J u l  17 Sun
X T r i L14(13)14D Z Dra DIO(08)10 TW Dra 11(16)140 Z Vul D 10(06)U

1994 Ju n  1 Wed Y Psc L12(11)14D X T ri 12(15)140 S Equ D10(U )14D
U Cep DIO(07)12 Z Vul 13(19)140 1994 J u l  3 Sun Y Psc L10(14)14D
X T ri L14(13)14D 1994 Jun  18 S a t RZ Cas 10(12)140 1994 J u l  18 Mon

1994 Jun  2 Thu TW Dra 10(15)140 Z P er 11(16)140 Z Dra 11(13)140
Z Dra D10(10)12 TX UMa 11(15)140 S Equ 12(17)140 U Cep 11(16)140
RZ Cas 010(11)13 Z P e r L U  (09)140 X T ri 12(14)140 ST P e r 12(16)140
U Sge DIO(14)140 U Cep 13(18)140 Z Dra 12(15)140 1994 J u l  19 Tue
Y P sc 013(10)140 1994 Jun 19 Sun U Cep 12(17)140 TX UMa ¢10(07)11
S Equ 13(19)140 U Sge 010(12)140

1 4 .

1994 J u l  4  Mon TW Dra DIO(1 2 )14D



Z Vul 11(16)140 U Sge D09(07)13 ST P e r 10(14)15D 1994 J u l  29 F r i
1994 J u l  21 Thu U Cep 11(16)15D U Sge 11(16)150 Z Dra D09(10)12

RZ Cas D 1 0 (ll)1 3 RW Tau 13(18)15D RW Tau L12(12)15D Z Vul D09(12)15D
ST P er 1.10(07)11 1994 J u l  24 Sun Z Dra 1 4 (1 7 )15D ST P e r L09(06)10
Y Psc L10(08)13 S Equ 009(08)13 1994 J u l  27 Wed 1994 J u l  30 S a t

1994 J u l  22 F r i Z Vul D09(14)15D RZ Cas D09(10)13 SW Cyg D09(07)13
TW Dra ¢10(08)13 1994 J u l  25 Mon S Equ 13(18)150 TW Dra 1 3 (1 8 )15D
TX UMa 010(08)13 Z Dra D09(08)10 1994 J u l  28 Thu 1994 J u l  31 Sun
Z Dra 13(15)140 TX UMa D09(10)13L TX UMa D 09(ll)13L S Equ D09(05)10
RZ Cas 13(15)140 SB Cyg 11(17)150 U Cep 11(16)15D TX UMa D09(13)13L

1994 J u l  23 S a t 1994 J u l  26 Tue RZ Cas 1 2 (1 5 )15D

The V a r ia b le  S ta r  S e c tio n  C h art C ata logue

T h is  c a ta lo g u e  l i s t s  a l l  o f  th e  s t a r s  th e  S e c t io n 's  T e le sc o p ic , B in o cu la r  and 
E c l ip s in g  B in ary  Program s. C h a rts  f o r  th e s e  s t a r s  can be o rd e re d  from th e  
C h art S e c re ta ry  (T e le sc o p ic  and B in o cu la r  Program s) o r  from th e  E c l ip s in g  
B inary  S e c re ta ry  (E c lip s in g  B inary  P ro g ram ). T e le s c o p ic  c h a r t s  c o s t  30p 
e ach , B in o cu la r  and E c l ip s in g  B inary  o n es , lOp e ach . Make payments o u t  to  
th e  BAA and p le a s e  e n c lo se  a  la rg e  SAE w ith  your o r d e r .

The fo llo w in g  a b b re v ia t io n s  a re  used  in  th e  'T y p e ' column:

BLLac BL Lac o b je c t
E E c lip s in g  b in a ry  [EA -  A lgol ty p e ,  EB -  B e ta  Lyr ty p e , EW -  W UMa ty p e] 
Gal Galaxy (w ith  v a r ia b le  n u c leu s)
GCas Gamma Cas ty p e  e ru p tiv e  v a r ia b le
In  I r r e g u la r  n e b u la r  v a r ia b le  [In a  -  h o t ,  Inb  -  co o l]
L Red i r r e g u l a r  p u ls a t in g  v a r ia b le  [Lb -  g i a n t ,  Lc -  su p e rg ia n t]
M M ira ty p e  p u l s a t in g  v a r ia b le
N Nova [Na -  f a s t ,  Nb -  slow , Nc -  v e ry  slo w , Nr -  r e c u r re n t]
QSO Q u a s i - s t e l l a r  o b je c t  (Quasar)
RCB R CrB ty p e  e r u p t iv e  v a r ia b le
RV RV Tau ty p e  p u ls a t in g  v a r ia b le  [RVa -  c o n s ta n t  mean mag, RVb -  v a ry in g  

mean mag]
SDor S Dor ty p e  e r u p tiv e  v a r ia b le
SR S em ireg u lar p u l s a t in g  v a r ia b le  [SRa -  s t a b l e  p e r io d i c i t y ,  SRb -  lo o se  

p e r io d i c i t y ,  SRc -  s u p e rg ia n t ,  SRd -  yellow ]
UG U Gem ty p e  c a ta c ly sm ic  v a r ia b le  (dw arf nova) [UGSS -  SS Cyg ty p e ,

UGSU -  SU UMa ty p e , UGZ -  Z Cam ty p e]
UV UV C et ty p e  ( f l a r e  s t a r )
X X -ray  b in a ry  [Xp -  X -ray p u ls a r ]
ZAnd Z And ty p e  c a ta c ly sm ic  b in a ry  (sy m b io tic  v a r ia b le )

The 'Max' and 'M in ' m agnitudes a re  a l l  v i s u a l  e x c e p t where th e  'M in ' i s  
fo llo w ed  by a  ' p ' , in  which case  th e y  a re  b o th  p h o to g rap h ic .

In  th e  E c lip s in g  B in ary  Program l i s t ,  th e  'D ' column g iv e s  th e  d u ra tio n  o f  th e  
e c l ip s e  in  h o u rs . T h is  i s  o n ly  w e ll-d e f in e d  f o r  A lgo l ty p e  (EA) s t a r s .  'EB' 
o r  'EW' in  t h i s  column in d ic a te s  t h a t  th e  s t a r  i s  a  B eta  Lyrae o r  W UMa s t a r .

The 'C h a r t ' column g iv e s  th e  i d e n t i f i e r  o r  d a te  o f  t h e  l a t e s t  v e rs io n  o f  th e  
c h a r t .  A s t a r  name in  t h i s  column in d ic a te s  t h a t  th e  s t a r  i s  in c lu d ed  
on a  combined c h a r t  u n d e r th e  name o f  a n o th e r  s t a r .

)5-



T e le sco p ic  Program

S ta r RA (1950) Dec RA (2000) Dec Type Max Min Pe r io d C h a rt
h  m o , h  m O , m m d

R And 00 2 1 .4 +38 18 00 24.0 +38 35 M 5 .6 1 4 .9 409 053.01
H And 02 1 4 .4 +44 04 02 17 .6 +44 18 M 6 .7 14 .6 396 035.01
Z And 23 3 1 .3 +48 33 23 33.7 +48 49 ZAnd 8 .0 1 2 .4p 095.01

RW And 00 4 4 .6 +32 25 00 4 7 .3 +32 41 M 7 .9 15 .7 430 022.01
RX And 01 0 1 .8 +41 02 01 0 4 .6 +41 18 UGZ 10.3 1 4 .0 14 001 .02

R Aqr 23 4 1 .2 -15 34 23 4 3 .8 -15 17 M 5 .8 1 2 .4 387 096.01
VY Aqr 21 0 9 .5 -09 02 21 12.1 -08 50 UGSU 8 .4 1 7 .2p 19870ct25

R Aql 19 0 4 .0 +08 09 19 06 .4 +08 14 M 5 .5 1 2 .0 284 030 .01
UU Aql 19 5 4 .6 -0 9 27 19 57 .3 -09 19 UGSS 11.0 1 6 .8p 50 002 .02
UW Aql 18 5 5 .0 +00 23 18 57 .6 +00 27 Lc 8 .9 9 .5 028.01

V603 Aql 18 4 6 .4 +00 32 18 48 .9 +00 35 Na+E+X -1 .1 1 2 .0 19860ct24
SS Aur 06 0 9 .6 +47 45 06 13 .4 +47 45 UGSS 1 0 .3 1 5 .8 56 003 .02
UV Aur 05 18 .5 +32 28 05 21 .8 +32 31 M 7 .4 10 .6 394 074 .02

U Boo 14 5 2 .0 +17 54 14 54 .3 +17 39 SRb 9 .8 1 3 .0 201 036 .01
V Boo 14 2 7 .7 +39 05 14 29 .8 +38 52 SRa 7 .0 12 .0 258 037 .01
V Cam 05 5 6 .0 +74 30 06 02 .5 +74 31 M 7 .7 1 6 .0 522 027 .01
X Cam 04 39.2 +75 01 04 4 5 .7 +75 06 H 7 .4 1 4 .2 144 038.01
Z Cam 09 19.7 +73 16 08 25 .3 +73 07 UGZ 1 0 .0 1 4 .5 22 004 .02

XX Cam 04 0 4 .8 +53 14 04 08 .6 +53 22 RCB? 7 .3 8 .7 068.01
su Cnc 08 10 .7 +13 57 08 13.5 +13 48 M 12.0 [16p 187 1973Mar

u CVn 12 4 4 .9 +38 39 12 4 7 .3 +38 23 M 7 .0 [13 346 1983Mar
RT CVn 13 4 6 .5 +33 56 13 4 8 .7 +33 41 M 10.0 14 254 1971May
TX CVn 12 4 2 .3 +37 02 12 4 4 .7 +36 46 ZAnd 9 .2 1 1 .8p 078.01

NGC4151 CVn 12 08 .0 +39 41 12 10.5 +39 24 Gal 10.8 12 .7 1 9 8 4 Ju ll5
Gamma Cas 00 53 .7 +60 27 00 56 .7 +60 43 GCas 1 .6 3 .0 064.01

Rho Cas 23 5 1 .9 +57 13 23 54 .4 +57 30 SRd 4 .1 6 .2 320 GammaCas
S Cas 01 1 6 .0 +72 21 01 19.7 +72 37 M 7 .9 16.1 612 054 .01
T Cas 00 2 0 .5 +55 31 00 23 .2 +55 48 M 6 .9 13 .0 445 067 .01

UV Cas 23 0 0 .2 +59 20 23 02 .2 +59 37 RCB 10.5 15 .2 061 .01
Omicron C et 02 1 6 .8 -03 12 02 19 .4 -02 59 M 2 .0 10.1 332 0 3 9 .02

R Com 12 0 1 .7 +19 04 12 04 .3 +18 47 M 7.1 1 4 .6 363 1946
R CrB 15 4 6 .5 +28 18 15 48 .6 +28 09 RCB 5 .7 14 .8 041 .02
S CrB 15 1 9 .4 +31 33 15 21 .4 +31 22 M 5 .8 14.1 360 043 .01
T CrB 15 5 7 .4 +26 04 15 59 .5 +25 55 Nr 2 .0 10 .8 025 .01
V CrB 15 4 7 .7 +39 43 15 4 9 .5 +39 34 M 6 .9 12 .6 358 057 .01
H CrB 16 13 .6 +37 55 16 15 .4 +37 48 M 7 .8 14 .3 238 044 .01

Chi Cyg 19 4 8 .6 +32 47 19 50 .6 +32 55 M 3 .3 14 .2 408 045 .01
R Cyg 19 3 5 .5 +50 05 19 36 .8 +50 12 M 6 .1 1 4 .4 426 031 .01
S Cyg 20 0 4 .4 +57 50 20 0 5 .5 +57 59 M 9 .3 1 6 .0 323 032 .01
V Cyg 20 3 9 .7 +47 58 20 14 .3 +48 09 M 7 .7 13 .9 421 034 .01
W Cyg 21 34 .1 +45 09 21 36 .0 +45 22 SRb 5 .0 7 .6 131 0 6 2 .02

SS Cyg 21 4 0 .7 +43 21 21 4 2 .7 +43 35 UGSS 7 .7 1 2 .4 50 005 .02
BC Cyg 20 1 9 .8 +37 22 20 21 .7 +37 32 SRc 9 .6 10 .5 700? BICyg
BF Cyg 19 2 1 .9 +29 35 19 2 3 .9 +29 40 ZAnd 9 .3 1 3 .4p 088 .01
BI Cyg 20 19 .5 +36 46 20 2 1 .4 +36 56 Lc 8 .4 9 .9 065 .01
CI Cyg 19 4 8 .4 +35 33 19 50 .2 +35 41 EA+ZAnd 9 .1 11 .5 855 006.01

V482 Cyg 19 5 7 .8 +33 50 19 59 .7 +33 58 RCB 11 [15 JBAA88Apr
VI016 Cyg 19 5 5 .3 +39 42 19 57.1 +39 50 Nc+M 10.1 1 7 .5p 092 .01
V1329 Cyg 20 4 9 .0 +35 24 20 51 .0 +35 35 E+Nc 12.1 18p 950 093.01

HR Del 20 40 .1 +18 59 20 42 .3 +19 10 Nb 3 .5 1 2 .0 1972Nov
T Dra 17 55 .6 +58 13 17 56Ύ +58 13 M 7 .2 13 .5 422 046.01

AB Dra 19 51 .1 +77 37 19 49.1 +77 45 UGZ 11.0 15 .3 13 007 .03
AG Dra 16 0 1 .4 +66 56 16 01 .7 +66 48 ZAnd 8 .9 1 1 .8p 554 080.01

U Gem 07 52.1 +22 08 07 55 .1 +22 00 UGSS+E 8 .2 14 .9 105 008 .02
— IR Gem 06 4 4 .5 +28 08 06 4 7 .7 +28 05 UGSU 10.7 [17 .5 75 042.01

RU Her 16 0 8 .2 +25 12 16 10.3 +25 04 M 6 .8 14 .3 485 060 .01

'6.



T elesco p ic  Program

S ta r RA (1950) Dec RA (2000) Dec Type Max Min P e rio d C hart

SS Her
h m 

16 30.5
o , 

+06 58
h m 

16 32.9
O , 

+06 51 M
m

8 .5
m

13.5
d

107 047.01
YY Her 18 1 2 .4 +20 58 18 14.6 +20 59 ZAnd 11.1 [1 4 .Op 084.01
AC Her 18 1 2 .4 +21 50 18 30.3 +21 52 RVa 6 .8 9 .0 75 048.03
AH Her 16 42 .1 +25 21 16 44 .2 +25 15 UGZ 1 0 .9 1 4 .7p 20 009.03

V443 Her 18 20.1 +23 25 18 22.2 +23 27 ZAnd 1 1 .4 11.7 086.01
R Hya 13 27 .0 -23 01 13 29.7 -23 17 M 3 .5 10.9 389 049.02

RW Hya 13 31.5 -25 07 13 34.3 -25 23 ZAnd 8 9 370 079.01
SU Lac 22 2 1 .0 +55 16 22 22.9 +55 31 M 11 15 302 069.01

X Leo 09 4 8 .4 +12 07 09 51 .0 +11 53 UGSS 11.1 15.7 17 010.01
RS Leo 09 4 0 .6 +20 05 09 4 3 .4 +19 52 M 1 0 .7 16. Op 208 1971Mar
RY Leo 10 01 .6 +14 14 10 04 .3 +13 59 SRb 9 .0 11.8 115 1942Febl7

U LMi 09 51 .6 +36 20 09 54.7 +36 05 SRa 10 .0 13.3 272 1942
W LMi 10 41 .9 +26 18 10 44 .7 +26 02 SRd 10.5 13.5 117 1976Apr
W Lyn 08 1 3 .4 +40 17 08 16.8 +40 08 M 7 .5 14.0 295 1971Jul
X Lyn 08 22 .3 +35 34 08 25.5 +35 24 M 9 .5 16 321 1982Feb

AY Lyr 18 42 .7 +37 57 18 44 .4 +38 00 UGSU 12 .5 1 8 .4p 24 011.01
U Mon 07 2 8 .4 -09 40 07 30.8 -09 47 RVb 5 .9 7 .8 91 029.03

BX Mon 07 2 2 .9 -03 30 07 25 .4 -03 36 Unique 9 .5 1 3 .4p 076.01
RS Oph 17 47 .5 -06 42 17 50.2 -06 43 Nr 4 .3 12.5 024.01

Henl341 Oph 17 0 5 .7 -17 23 17 08.6 -17 27 ZAnd? 1 2 .9 v ar? 081.01
U O ri 05 52 .8 +20 10 05 55.8 +20 11 M 4 .8 13.0 368 059.01

CN O ri 05 49 .7 -05 26 05 52.1 -05 25 UGZ 11 .0 16.2 16 012.02
CZ O ri 06 13 .9 +15 25 06 16.7 -15 24 UGSS 11 .2 15.6 26 013.02
RU Peg 22 11.6 +12 27 22 14.1 +12 42 UGSS 9 .0 13.2 74 014.02

S P er 02 19.2 +58 22 02 22.8 +58 35 SRc 7 .9 12.0 822 050.01
RS P er 02 18.8 +56 53 02 22 .4 +57 07 SRc 7 .8 10.0 244 BUPer
TZ P er 02 10.3 +58 09 02 13.9 +58 23 UGZ 12.0 15.6 17 015.02
UV P er 02 06 .7 +56 57 02 10.2 +57 12 UGSS 11 .0 17.5 320 016.03
AX P er 01 33.1 +54 00 01 36.3 +54 16 ZAnd 8 13 682 073.01
BU P er 02 15 .4 +57 12 02 18.9 +57 25 SRc 9 .0 10.0 367 063.01
GK P er 03 27 .8 +43 44 03 31.2 +43 54 Na+Xp 0 .2 14.0 1977Aug
SV Sge 19 0 6 .0 +17 33 19 08.2 +17 38 RCB 10 15 071.01
WZ Sge 20 0 5 .3 +17 33 20 07.6 +17 42 UGSU+E 7 .0 15. Op 023.01
HM Sge 19 39 .7 +16 38 19 41 .9 +16 45 Nc+M 10 17 090.01
QW Sge 19 43 .6 +18 29 19 45 .8 +18 37 ZAnd 11 12 091.01

AS245 Sge 17 49 .0 -22 19 17 52.0 -22 20 ZAnd? 11 12 082.01
R S e t 18 4 4 .8 -05 46 18 47 .5 -05 42 RVa 4 .2 8 .6 146 026.03

FR S e t 18 20 .6 -12 43 18 23 .4 -12 41 ZAnd 10 12 087.01
_  R S er 15 4 8 .4 +15 17 15 50.7 +15 08 M 5 .2 14.4 356 033.01

FG S er 18 12.5 -00 20 18 15.1 -00 19 ZAnd 9 13 085.01
AS289 S er 18 09 .6 -11 41 18 12.4 -11 40 ZAnd? 12 .8 v ar? 083.01

RV Tau 04 4 4 .0 +26 05 04 47.1 +26 11 RVb 8 .8 11 77 056.01
SU Tau 05 46 .1 +19 03 05 49.1 +19 04 RCB 9 .1 16.9 017.02

T UMa 12 34.1 +59 46 12 36 .4 +59 29 M 6 .6 13.5 257 066.01
SU UMa 08 08.1 +62 45 08 12.5 +62 37 UGSU 10.8 15.0 19 018.02
sw UMa 08 33.0 +53 39 08 36.7 +53 29 UGSU 9 .7 16.5 460 019.02
CH UMa 10 03 .2 +67 47 10 07.0 +67 33 UGSS 10 .6 16.0 204 020.02

Mark421 UMa 11 01 .7 +38 29 11 04.5 +38 12 BLLac 11 .0 13.8 1984SepO9
3C273 V ir 12 26 .6 +02 20 12 29.1 +02 03 QSO 1 2 .4 13.2 1984Ju ll5

V Vul 20 3 4 .4 +26 26 20 36.5 +26 36 RVa 8 .1 9 .5 76 058.01
PU Vul 20 19 .0 +21 25 20 21.2 +21 34 Nc 8 .7 1 6 .6p 052.01

17.



B in o cu la r Program

S ta r RA (1950) Dec RA (2000) Dec Type Max
m

Min P e rio d C h art
h  m o . h m o , m a

RS And 23 52 .8 +48 22 23 55 .4 +48 38 SRa 7 .0 9 .1 136 TZAnd
SU And 00 0 2 .0 +43 16 00 04 .6 +43 33 Lc 8 .0 8 .5 TZAnd
TZ And 23 4 8 .4 +47 14 23 50 .9 +47 31 SRb 7 .6 9 .0 1977SeplO
AQ And 00 2 4 .9 +35 19 00 27 .5 +35 35 SR 8 .0 8 .9 1982Augl6
BZ And 00 34 .9 +45 20 00 37.6 +45 36 Lb 7 .5 8 .4 1982Augl6
EG And 00 4 1 .9 +40 24 00 44 .6 +40 41 ZAnd 7 .1 7 .8 072.01

V Aql 19 0 1 .7 -0 5  46 19 04 .4 -05  41 SRb 6 .6 8 .4 353 R S e t
V450 Aql 19 31 .3 +05 21 19 33.8 +05 28 SRb 6 .3 6 .7 64 070.01

VI293 Aql 19 30 .6 +04 55 19 33.1 +05 02 SRb 6 .7 7 .4 V450Aql
V1294 Aql 19 31.1 +03 39 19 33.6 +03 46 GCas 6 .8 7 .2 V450Aql

V A ri 02 12 .3 +12 00 02 15.0 +12 14 SRb 7 .8 8 .8 77? 19840ct26
P s i l  Aur 06 21 .1 +49 19 06 24 .9 +49 17 Lc 4 .8 5 .7 1 9 7 3 Ju ll4

UU Aur 06 33.1 +38 29 06 36.5 +38 27 SRb 5 .1 6 .8 234 1984AprO9
AB Aur 04 5 2 .6 +30 28 04 55.8 +30 33 In a 6 .9 8 .4 p TTTau

W Boo 14 4 1 .2 +26 44 14 4 3 .4 +26 32 SRb? 4 .7 5 .4 450? Undated
RV Boo 14 37.1 +32 45 14 39.3 +32 32 SRb 6 .3 8 .0 137 104.01
RW Boo 14 39.1 +31 47 14 41 .2 +31 34 SRb 6 .4 7 .9 209 RVBoo
RX Boo 14 2 1 .9 +25 56 14 24.2 +25 42 SRb 6 .9 9 .1 160 1972Augl2

U Cam 03 37 .5 +62 29 03 41 .8 +62 39 SRb 7 .7 8 .7 100.01
RY Cam 04 26.1 +64 20 04 30.8 +64 26 SRb 7 .3 9 .4 136 UVCam
ST Cam 04 4 6 .0 +68 05 04 51.2 +68 10 SRb 6 8 300? 111.01
UV Cam 04 0 1 .5 +61 40 04 05 .9 +61 48 SRb 7 .5 8 .1 294? 1972Jul29
ZZ Cam 04 13 .3 +62 13 04 17.7 +62 21 Lb 7 .1 7 .9 UVCam

X Cnc 08 52 .6 +17 25 08 55 .4 +17 14 SRb 5 .6 7 .5 195 1984AprO8
RS Cnc 09 0 7 .6 +31 10 09 10.6 +30 58 SRc 5 .1 7 .0 120? 1984Aprl2
RT Cnc 08 55 .6 +11 02 08 58 .3 +10 51 SRb 7 .1 8 .6 60? 1972Jul29

V CVn 13 17 .3 +45 47 13 19.5 +45 32 SRa 6 .5 8 .6 192 YCVn
Y CVn 12 4 2 .8 +45 43 12 45.1 +45 26 SRb 5 .2 6 .6 157 1984Aprl2

TO CVn 12 52 .7 +47 28 12 54 .9 +47 12 SRb 5 .6 6 .6 50 YCVn
W CMa 07 0 5 .7 -11  51 07 08.1 -11  55 Lb 6 .4 7 .9 1982Nov07

WZ Cas 23 58 .7 +60 05 00 01 .3 +60 21 SRb 6 .9 8 .5 186 1982Augl6
V391 Cas 01 52 .5 +69 58 01 56 .5 +70 12 Lb 7 .6 8 .4 1978Mayl5
V393 Cas 01 5 8 .5 +71 03 02 02.6 +71 18 SRa 7 .0 8 .0 393 V391Cas
V465 Cas 01 15.1 +57 32 01 18.2 +57 48 SRb 6 .2 7 .2 60 1983Oct01

Mu Cep 21 4 2 .0 +58 33 21 43 .5 +58 47 SRc 3 .4 5 .1 730 112.01
W Cep 22 34 .6 +58 10 22 36.5 +58 26 SRc 7 .0 9 .2 RWCep

RU Cep 01 1 4 .4 +84 52 01 20 .9 +85 08 SRd 8 .2 9 .8 109 ARCep
RW Cep 22 21 .2 +55 43 22 23.1 +55 58 SRd 6 .2 7 .6 346? 19830ct01
SS Cep 03 4 1 .6 +80 10 03 49 .5 +80 19 SRb 6 .7 7 .8 90 1972Nov04
AR Cep 22 52 .6 +84 47 22 51.6 +85 03 SRb 7 .0 7 .9 1985MayO6
DM Cep 22 0 7 .4 +72 31 22 08 .3 +72 46 Lb 6 .9 8 .6 Undated
FZ Cep 21 18 .2 +55 14 21 19.7 +55 27 SR 7 .0 7 .6 1983Oct01
RR CrB 15 39 .6 +38 43 15 41 .4 +38 33 SRb 7 .1 8 .6 61 SWCrB
SW CrB 15 38 .9 +38 53 15 40 .8 +38 43 SRb 7 .8 8 .5 100? 1984JanO4

P Cyg 20 16 .0 +37 53 20 17.8 +38 02 SDor 3 6 1972Jul29
RU Cyg 21 39 .0 +54 06 21 40 .6 +54 19 SRa 8 .0 9 .4 233 FZCep
RV Cyg 21 4 1 .2 +37 47 21 43 .3 +38 01 SRb 7 .1 9 .3 263 V460Cyg
TT Cyg 19 39 .0 +32 30 19 40 .9 +32 37 SRb 7 .4 8 .7 118 1972SepO6
AF Cyg 19 28 .7 +46 02 19 30.2 +46 09 SRb 6 .4 8 .4 92 19830ct02
CH Cyg 19 23 .2 +50 08 19 24 .6 +50 15 ZAnd+SR 5 .6 9 .5 089.01

V460 Cyg 21 39 .9 +35 17 21 42 .0 +35 31 SRb 5 .6 7 .0 180? 1983Sepl8
V973 Cyg 19 43 .1 +40 36 19 44 .8 +40 43 SRb 6 .2 7 .0 40? AFCyg

U Del 20 4 3 .2 +17 54 20 45 .5 +18 06 SRb 5 .6 7 .5 110? EUDel
EU Del 20 35 .6 +18 06 20 37.9 +18 16 SRb 5 .8 6 .9 60 19830ct01
RY Dra 12 54 .5 +66 16 12 56 .4 +66 00 SRb? 6 .0 8 .0 200? VYUMa
TX Dra 16 34 .3 +60 34 16 35 .0 +60 28 SRb 6 .8 8 .3 78? AT Dra

18.



B in o cu la r  Program

S ta r RA (1950) Dec RA (2000) Dec Type Max
m

Min
m

P erio d
d

C h art
h m o h m o

UW Dra 17 5 6 .5 +54 40 17 5 7 .5 +54 40 Lb 7 .0 8 .2 1974Jul27
UX Dra 19 2 3 .4 +76 28 19 2 1 .6 +76 34 SRa? 5 .9 7 .1 168 1982Nov07
VH Dra 17 15 .9 +60 43 17 16 .5 +60 40 SRd? 6 .0 7 .0 170? 1972Jan25
AH Dra 16 4 7 .4 +57 54 16 4 8 .3 +57 49 SRb 7 .1 7 .9 158 ATDra
AT Dra 16 16 .4 +59 52 16 17.3 +59 45 Lb 5 .3 6 .0 106.01
TU Gem 06 0 7 .8 +26 02 06 10.9 +26 01 SRb 7 .4 8 .3 230 1972Novll
TV Gem 06 08 .8 +21 53 06 11.9 +21 52 SRc 6 .6 8 .0 TUGem
WY Gem 06 08 .9 +23 13 06 11.9 +23 12 Lc+E? 7 .2 7 .9 TUGem
BN Gem 07 34 .2 +17 01 07 37.1 +16 54 GCas 6 .8 6 .9 1972Jul29
BQ Gem 07 10 .5 +16 15 07 13 .4 +16 10 SRb 5 .1 5 .5 50? 1972Sepl6
BU Gem 06 0 9 .3 +22 55 06 12 .3 +22 55 Lc 5 .7 8 .1 TUGem
DW Gem 06 2 7 .8 +27 29 06 31 .0 +27 27 Lb 8 10 1985Marl8
IS Gem 06 4 6 .4 +32 40 06 4 9 .7 +32 36 SRc 5 .3 6 .0 47? 1972JunlO
NQ Gem 07 2 8 .9 +24 37 07 31.9 +24 30 SR+ZAnd 7 .4 8 .0 70? 077.01

g Her 16 2 7 .0 +41 59 16 28 .6 +41 53 SRb 4 .3 6 .3 89 XHer
X Her 16 0 1 .2 +47 23 16 0 2 .7 +47 14 SRb 6 .3 7 .4 95 1982Feb07

ST Her 15 4 9 .3 +48 38 15 50 .8 +48 29 SRb 7 .0 8 .7 148 1971May01
SX Her 16 05 .3 +25 02 16 0 7 .5 +24 55 SRd 8 .0 9 .2 103 113.01
UH Her 17 12 .6 +36 25 17 14 .4 +36 22 SRb 7 .8 8 .7 104 107.01
IQ Her 18 15 .7 +17 58 18 17.9 +17 59 SRb 7 .0 7 .5 75 ACHer
OP Her 17 5 5 .4 +45 21 17 56 .8 +45 21 SRb 5 .9 6 .7 120 1984Aprl2

V566 Her 18 0 6 .3 +41 43 18 0 7 .9 +41 43 SRb 7 .1 7 .8 137 OPHer
U Hya 10 35.1 -13  07 10 3 7 .6 -1 3  23 SRb 4 .3 6 .5 450? 109.01

SX Lac 22 5 3 .6 +34 56 22 5 6 .0 35 12 SRd 7 .7 8 .7 190 1974Jul28
RX Lep 05 0 9 .0 -11 55 05 1 1 .4 -11  51 SRb 5 .0 7 .4 60? 110.01
SS Lep 06 0 2 .8 -16  29 06 0 5 .0 -16  29 ZAnd 4 .8 5 .1 075.01
Y Lyn 07 2 4 .6 +46 06 07 28 .2 +45 59 SRc 6 .9 8 .0 110 1 9 7 8 Ju ll4

SV Lyn 08 0 0 .4 +36 29 08 03 .7 +36 21 SRb 6 .6 7 .5 70? 108.01
R Lyr 18 53 .8 +43 53 18 5 5 .3 +43 57 SRb 3 .9 5 .0 46? 1972Novll

XY Lyr 18 3 6 .4 +39 37 18 38.1 +39 40 Lc 5 .8 6 .4 1972Sepl6
RV Mon 06 55 .7 +06 14 06 5 8 .4 +06 10 SRb 6 .8 8 .3 132 SXMon
SX Mon 06 4 9 .3 +04 50 06 5 2 .0 +04 46 SR 7 .3 8 .5 100 1987Dec30

X Oph 18 3 6 .0 +08 47 18 38 .3 +08 50 M 5 .9 9 .2 328 099.01
V2048 Oph 17 5 7 .8 +04 22 18 0 0 .3 +04 22 GCas+UV?4.6 4 .9 1 9 7 8 Ju ll4

W O ri 05 0 2 .8 +01 07 05 0 5 .4 +01 11 SRb 5 .9 7 .7 212 105.01
BL Ori 06 2 2 .6 +14 45 06 25 .5 +14 43 Lb 6 .3 6 .9 19830ct03
BQ Ori 05 54 .1 +22 50 05 57.1 +22 50 SR 6 .9 8 .9 110 YTau
CK O ri 05 2 7 .7 +04 10 05 30 .3 +04 12 SR? 5 .9 7 .1 120? 1972Augl2
AG Peg 21 4 8 .6 +12 24 21 51 .0 +12 38 Nc 6 .0 9 .4 094.01
GO Peg 22 5 2 .6 +19 18 22 5 5 .0 +19 34 Lb 7 .1 7 .8 103.01

X P er 03 5 2 .2 +30 54 03 5 5 .4 +31 03 GCas+Xp 6 .0 7 .0 1984AprO8
SU P er 02 18.6 +56 23 02 22.1 +56 36 SRc 7 .0 8 .5 533 ADPer
AD P er 02 17 .0 +56 46 02 20 .5 +57 00 SRc 7 .7 8 .4 362 1974Janl3
KK P e r 02 0 6 .8 +56 19 02 10 .3 +56 34 Lc 6 .6 7 .9 ADPer
PR P er 02 18.1 +57 38 02 21 .7 +57 52 Lc 7 .6 8 .3 ADPer

Z Psc 01 1 3 .4 +25 30 01 16.1 +25 46 SRb 7 .0 7 .9 144 1969NovlO
TV Psc 00 2 5 .4 +17 37 00 28 .0 +17 54 SR 4 .7 5 .4 49 1972SeP09
TX Psc 23 4 3 .8 +03 13 23 4 6 .4 +03 29 Lb 4 .8 5 .2 1972May27

S S e t 18 4 7 .6 -07 58 18 50 .3 -07  54 SRb 7 .0 8 .0 148 R S e t
Y Tau 05 4 2 .7 +20 41 05 45 .7 +20 42 SRb 6 .5 9 .2 242 1984Aprl2

TT Tau 04 4 4 .8 +28 27 04 51 .5 +28 32 SRb 8.1 8 .8 166 19830ct01
BU Tau 03 4 6 .2 +23 59 03 49 .2 +24 08 GCas 4 .8 5 .5 19830ct03
CE Tau 05 2 9 .3 +18 34 05 32 .2 +18 36 SRc 4 .2 4 .5 165 1972May27

W T ri 02 3 8 .4 +34 18 02 4 1 .5 +34 31 SRc 7 .5 8 .8 108 114.01
Z UMa 11 5 3 .9 +58 09 11 56 .5 +57 52 SRb 6 .2 9 .4 196 1984Aprl2

RY UMa 12 18.1 +61 35 12 20.5 +61 19 SRb 6 .7 8 .3 310? ZUMa

H .



B in o cu la r  Program

S ta r RA (1950) Dec RA (2000) Dec Type Max
m

Min
m

P e rio d
d

C h art
h m 0  , h m 0  ,

ST UMa 11 25.1 +45 28 11 27 .8 +45 11 SRb 6 .0 7 .6 110? 102.01
TV UMa 11 4 3 .0 +36 10 11 4 5 .6 +35 54 SRb 6 .8 7 .3 42 1982Augl6
VW UMa 10 5 5 .6 +70 15 10 5 9 .0 +69 59 SR 6 .9 7 .7 610 VYUMa
VY UMa 10 4 1 .6 +67 40 10 45.1 +67 25 Lb 5 .9 7 .0 1 983Jun ll

V UMi 13 3 7 .8 +74 34 13 38.7 +74 19 SRb 7 .2 9 .1 72 101.01
RW V ir 12 0 4 .7 -06  29 12 0 7 .2 -06  46 Lb 6 .7 7 .4 RXVir
RX V ir 12 0 2 .2 -05  20 12 04 .7 -05  46 SRd? 8 .0 8 .4 200? 1982FebO5
SS V ir 12 22 .7 +01 03 12 25 .3 +00 48 SRa 6 .0 9 .6 364 097.01
SW V ir 13 11 .5 -02  33 12 14.1 -02  48 SRb 6 .4 7 .9 150? 098.01
BK V ir 12 27 .8 +04 42 12 3 0 .4 +04 25 SRb 7 .3 8 .8 150? 1974Jan21

E c lip s in g  B in ary  Program

S ta r RA (1950) Dec RA (2000) Dec Max M in ll M ini P e rio d D
h

C h a rt
h m 0  , h m 0  , m m m d

TW And 00 00 .7 +32 34 00 03 .3 +32 51 8 .8 8 .9 10 .9 4 .1 2 13 1984Dec22
WW And 23 4 2 .4 +45 25 23 44 .9 +45 41 1 0 .3 1 1 .4 23.28 39 1984Dec22
AB And 23 09 .2 +36 37 23 11.5 +36 54 9 .5 10 .2 1 0 .3 0 .3 3 EW 1984Dec22
AD And 23 3 4 .3 +48 24 23 36.7 +48 40 1 0 .9 11 .6 1 1 .6p 0 .9 9 EB 1984Dec22
BX And 02 06 .0 +40 34 02 09 .0 +40 48 8 .9 9 .2 9 .6 p 0.61 EW 1984Dec22
CD And 01 23 .5 +44 06 01 26 .6 +44 22 9 .8 1 0 .3p 34 .44 29 1984Dec22
DS And 01 54 .8 +37 50 01 58 .7 +38 05 1 0 .4 10.7 1 0 .9p 1.01 EB 1984Dec22
ST Aqr 22 18 .4 -07  13 22 21 .0 -06  58 9 .2 9 .4 9 .7 0 .78 EB 1984Dec23
SU Aqr 22 4 9 .4 -1 3  13 22 52.1 -1 2  57 1 0 .2 1 0 .5 1 0 .8p 1 .0 4 EB 1984Dec23
00 Aql 19 45 .8 +09 11 19 48 .2 +09 18 9 .2 9 .8 9 .9 0.51 EW 1984Dec23

V346 Aql 20 07 .6 +10 12 20 10.0 +10 21 9 .0 9 .1 10. Ip 1 .11 5 1984Dec23
V822 Aql 19 28 .7 -02  13 19 31 .3 -0 2  07 6 .9 7 .1 7 .4 5 .29 EB 1972FebO6

R Ara 16 35 .6 -56 54 16 39.7 -5 7  00 6 .0 6 .2 6 .9 p 4 .4 3 10 1984Dec23
SS Ari 02 0 1 .4 +23 46 02 04 .7 +24 00 1 0 .4 10 .8 10 .9 0.41 EW 1984Dec23

—SX Aur 05 08 .2 +42 06 05 11 .7 +42 10 8 .4 8 .9 9 .1 1.21 EB 1984Dec23
TT Aur 05 06 .3 +39 31 05 09 .5 +39 36 8 .6 9 .0 9 .5 p 1.33 EB 1984Dec24
WW Aur 06 29 .2 +32 30 06 32 .5 +32 27 5 .8 6 .4 6 .5 2 .5 3 6 ISGem
AM Aur 04 5 3 .4 +32 08 04 56 .6 +32 13 1 0 .9 11 .0 12. Op 13 .62 46 1984Dec23
AR Aur 05 15 .0 +33 43 05 18.3 +33 46 6 .2 6 .7 6 .8 4 .1 3 7 1984Dec24
BP Aur 05 01 .6 +41 13 05 05 .0 +41 18 8 .8 9 .5 9 .5 1.58 EB 1984Dec23
CQ Aur 06 00 .7 +31 20 06 0 3 .9 +31 20 9 .0 9 .1 9 .4 10.62 36 1984Dec24
E0 Aur 05 15 .0 +36 35 05 18.3 +36 38 7 .6 7 .9 8 .1 4 .0 7 12 ARAur
HL Aur 06 15 .3 +49 44 06 19.2 +49 43 1 0 .8 11 .0 1 1 .9p 0 .6 2 EB 1984Dec23
IM Aur 05 11 .8 +46 21 05 15.5 +46 25 7 .9 8 .1 8 .5 1.25 6 1972FebO4
IU Aur 05 2 4 .6 +34 45 05 27 .8 +34 47 8 .2 8 .7 8 .8 1.81 EB 1984Dec24
IY Aur 05 4 4 .9 +43 04 05 4 8 .5 +43 05 9 .4 10. Ip 2 .7 9 1984Dec24
LY Aup 05 2 6 .4 +35 20 05 29.7 +35 23 6 .7 7 .3 7 .4 4 .0 0 EB ARAur
SS Boo 15 11.7 +38 45 15 13 .6 +38 34 1 0 .3 10 .4 1 1 .0 7 .6 0 18 1984Dec23
ZZ Boo 13 5 3 .9 +26 10 13 56.1 +25 55 6 .8 7 .4 7 .4 4 .9 9 7 1972FebO6
AC Boo 14 54 .7 +46 34 14 5 6 .5 +46 22 1 0 .0 10 .6 1 0 .6 0 .35 EW 1984Dec24
AD Boo 14 3 3 .0 +24 51 14 3 5 .2 +24 38 9 .8 9 .9 1 0 .4p 1 .03 EB 1984Dec23
SV Cam 06 30 .6 +82 19 06 4 1 .4 +82 17 8 .4 8 .6 9 .3 0 .5 9 3 1984Dec23
AN Cam 03 59 .3 +76 45 04 0 5 .6 +76 55 1 0 .4 1 1 .2p 21 .00 35 1984Dec23
RZ Cnc 08 36.1 +31 58 08 39.1 +31 48 8 .7 9 .2 1 0 .0 21 .64 78 1985JunO8

,_TW Cnc 08 26 .9 +12 37 08 2 9 .6 +12 27 8 .5 8 .6 9 .0 70 .76 51 1985JunO8
UU Cnc 07 59 .7 +15 19 08 02 .5 +15 11 8 .7 9 .2 9 .4 96.71 EB 1985JunO8
WY Cnc 08 59 .0 +26 53 09 01 .9 +26 41 9 .5 9 .6 10.1 0 .8 3 3 1985JunO8
XZ Cnc 08 26 .6 +13 23 08 29 .3 +13 13 9 .8 10 .2 1 0 .2p 1.11 EB TWCnc
ZZ Cnc 07 5 4 .4 +11 07 07 57.1 +11 00 9 .4 1 0 .9p 25 .60 49 1985Jun08

to .



E c lip s in g  B in ary  Program

S ta r RA (1950) Dec RA (2000) Dec Max M in ll Mini P e r io d D
h

C hart
h  m o , h  m O , m m m d

NSV4441 Cnc 09 14.9 +16 55 09 17 .6 +16 55 8 .3 8 .8 p 1984Jun08
RS CVn 13 08.3 +36 12 13 10 .6 +35 56 7 .9 8 .2 9 .1 4 .8 0 13 1972FebO6
UW CMa 07 16.6 -24 28 07 18.7 -2 4 34 4 .8 5 .3 5 .3 4 .3 9 EB 1985JunO8
AD Cap 21 37.1 -16 14 21 39 .6 -16 00 9 .8 10 .4 2 .9 6 1984JunO8
RX Cas 03 03 .3 +67 23 03 07 .8 +67 35 8 .6 9 .5 9 .5 32 .31 EB 1985Jun08

. RZ Cas 02 4 4 .4 +69 26 02 48 .9 +69 38 6 .2 6 .3 7 .7 1 .20 5 19 7 1 Ju ll7
TV Cas 00 16.6 +58 52 00 19 .3 +59 08 7 .2 7 .3 8 .2 1.81 8 WZCas
TW Cas 02 41 .7 +65 31 02 4 5 .9 +65 44 8 .3 8 .4 9 .0 1 .43 5 1985Jun08
TX Cas 02 48 .3 +62 35 02 52 .2 +62 47 9 .2 9 .6 9 .8 2 .9 3 EB 1985Jun08
YZ Cas 00 42 .3 +74 43 00 4 5 .7 +74 59 5 .7 5 .8 6. Ip 4 .4 7 16 1986JulO5
AB Cas 02 32.9 +71 05 02 37 .5 +71 18 10 .1 1 0 .3 11.9 1 .37 6 1986JulO5
BM Cas 00 51.7 +63 49 00 54 .8 +64 05 8 .8 9 .0 9 .3 197.28 EB 1986JulO5
DO Cas 02 37.6 +60 20 02 4 1 .4 +60 33 8 .4 8 .6 9 .0 0 .6 8 EB 1986JulO5

V523 Cas 00 37.3 +49 58 00 4 0 .1 +50 14 10.6 11 .3 11.5 0 .2 3 EW 1986Jul05
U Cep 00 57 .8 +81 36 01 02 .3 +81 53 6 .8 6 .9 9 .4 2 .4 9 9 1971Ju ll8

VW Cep 20 38.1 +75 25 20 37 .4 +75 36 7 .2 7 .6 7 .7 0 .2 8 EW 1972Mar21
CW Cep 23 02 .0 +63 08 23 04 .0 +63 24 7 .6 8 .0 8 .0 2 .7 3 9 1986Jul06
EG Cep 20 17.3 +76 39 20 16 .0 +76 49 9 .3 9 .6 10 .2 0 .5 4 EB 1986JulO5
El Cep 21 28.7 +76 11 21 28.5 +76 24 7 .5 8 .0 8 .1 8 .4 4 12 VWCep
GK Cep 21 30 .4 +70 36 21 31.0 +70 49 6 .9 7 .4 7 .4 0 .9 4 EB 1971DecO2
NN Cep 23 00.1 +62 15 23 02.1 +62 31 8 .2 8 .5 8 .6 2 .0 6 6 CWCep
SS Cet 02 46 .0 +01 33 02 48 .6 +01 46 9 .4 13.0 2 .9 7 9 1982JunO8
W C et 00 53 .2 -02 22 00 55 .7 -0 2 06 10 .3 11 .0 1 1 .Op 0 .5 2 EW 1986Jul06
RS Cha 08 45 .0 -78 53 08 4 3 .3 -79 04 6 .0 6 .5 6 .7 1 .6 7 6 1983Mar25
RW Com 12 30.5 +27 00 12 33 .0 +26 43 11.0 11 .6 11.7 0 .2 4 EW 1986JulO6
RZ Com 12 32.6 +23 37 12 35.1 +23 20 10 .4 11.1 11.1 0 .3 4 EW 1986Jul06
SS Com 12 4 7 .2 +18 59 12 4 9 .6 +18 42 11.3 11 .9 1 1 .9p 0 .4 1 EW 1986Jul06
CC Com 12 09.6 +22 49 12 12.1 +22 32 11 .3 12.1 12.2 0 .2 2 EW 1986Jul06

U CrB 15 16.2 +31 50 15 18.2 +31 39 7 .7 7 .7 8 .8 3 .4 5 12 1986JulO6
Y Cyg 20 50.1 +34 28 20 52 .1 +34 39 7 .3 7 .8 7 .9 3 .0 0 7 1986JulO6

SW Cyg 20 0 5 .4 +46 09 20 07 .0 +46 18 9 .2 9 .3 11 .8 4 .5 7 13 1986JulO6
BR Cyg 19 39 .4 +46 40 19 40 .9 +46 47 9 .4 9 .6 10 .6 1 .3 3 6 1986JulO6
KU Cyg 20 11.2 +47 15 20 12.8 +47 24 10.7 1 1 .2 12 .4 38 .4 4 72 1986Jul06

V367 Cyg 20 46.1 +39 06 20 4 8 .0 +39 17 6 .7 7 .2 7 .6 18 .60 EB Y Cyg
V448 Cyg 20 04 .3 +35 15 20 0 6 .2 +35 23 7 .9 8 .4 8 .7 6 .5 2 EB 1986JulO6

..V453 Cyg 20 04 .7 +35 36 20 06 .6 +35 44 8 .3 8 .7 8 .7 3 .8 9 14 V448Cyg
V466 Cyg 19 52 .6 +32 52 19 54 .6 +33 00 10.8 1 1 .4 1 1 .7p 1 .3 9 4 1986JulO6
V477 Cyg 20 03 .5 +31 50 20 0 5 .5 +31 58 8 .5 8 .7 9 .3 2 .3 5 4 1972FebO5

V1143 Cyg 19 37 .6 +54 51 19 38 .7 +54 58 5 .9 6 .1 6 .4 7 .6 4 4 1986JulO6
BI Del 20 25 .3 +14 10 20 27 .6 +14 20 11 .4 1 3 .3p 7 .2 5 12 1986JulO6

Z Dra 11 4 2 .7 +72 32 11 4 5 .5 +72 15 10.8 11 .0 14. Ip 1 .3 6 5 1993JanlO
TW Dra 15 33.1 +64 04 15 33.8 +63 54 7 .3 7 .4 8 .9 2 .8 1 11 19930ct23
AI Dra 16 55 .2 +52 47 16 5 6 .3 +52 42 7 .1 7 .2 8 .1 1 .2 0 5 1971Ju ll7
BH Dra 19 02 .8 +57 23 19 03 .7 +57 27 8 .0 8 .1 8 .6 1 .8 2 5 1972Aprl0

S Equ 20 54 .7 +04 53 20 57 .2 +05 05 8 .0 8 .1 10.1 3 .4 4 11 1972JunlO
RW Gem 05 5 8 .4 +23 08 06 0 1 .5 +23 09 9 .5 9 .7 11.8 2 .8 7 10 19810ct25
GW Gem 07 4 9 .4 +27 16 07 5 2 .5 +27 09 10.5 1 0 .7 11.5 0 .6 6 EB 1986JulO6

68u Her 17 15.5 +33 09 17 17.3 +33 06 4 .7 4 .9 5 .4 2 .0 5 14 1971Aug27
Z Her 17 55 .9 +15 09 17 58.1 +15 08 7 .3 8 .2 8 .2 3 .9 9 11 1972Feb06

RX Her 18 28 .3 +12 35 18 30 .7 +12 37 7 .3 7 .7 7 .9 1 .7 8 6 V4510ph
. TX Her 17 17 .0 +41 56 17 18 .6 +41 53 8 .5 9 .0 9 .3 2 .0 6 4 1986JulO6

AK Her 17 11 .7 +16 25 17 14 .0 +16 21 8 .3 8 .6 8 .8 0 .4 2 EW 1986JulO6
TT Hya 11 10.8 -26 12 11 13 .2 -26 28 7 .3 7 .7 9 .0 6 .9 5 18 1985JanO3
SW Lac 22 5 1 .4 +37 40 22 53 .7 +37 56 8 .5 9 .3 9 .4 0 .3 2 EW 1987Nov
VX Lac 22 38 .8 +38 04 22 4 1 .0 +38 19 10.9 13. Op 1 .0 7 4 1987Nov
AR Lac 22 06 .7 +45 30 22 0 8 .7 +45 45 6 .1 6 .4 6 .8 1 .9 8 7 1971Febl3



E c lip s in g  B in ary  Program

S t a r RA (1950) Dec RA (2000) Dec Max M in ll Mini P e rio d D C hart
h  m o , h  m O , a m m d h

AW Lac 22 16 .1 +54 13 22 18 .0 +54 28 10 .6 11 .2 1 1 .3p 1 .14 EB 1987Nov
CM Lac 21 58 .1 +44 19 22 00.1 +44 33 8 .2 8 .5 9 .2 1.60 4 1987Nov
RT Leo 09 4 2 .6 +20 08 09 4 5 .4 +19 54 10 .3 1 0 .5 1 1 .6p 7 .45 23 1987Nov
UV Leo 10 35 .7 +14 32 10 3 8 .4 +14 16 8 .9 9 .5 9 .6 0.60 3 1987Nov
UZ Leo 10 37 .9 +13 50 10 40 .6 +13 34 9 .6 10 .1 10 .2 0.62 EW UVLeo
AP Leo 11 0 2 .5 +05 25 11 05 .1 +05 09 9 .3 9 .9 9 .9 0.43 EW 1987Nov

D e lta L ib 14 58 .3 -08 19 15 01 .0 -08 31 4 .9 5 .0 5 .9 2.33 13 1987Nov
GG Lup 15 15 .7 -40 36 15 18 .9 -40 47 5 .5 5 .8 6 . Op 2.16 EB 1987Nov

NSV4031 Lyn 08 19 .5 +45 37 08 23 .0 +45 28 8 .0 8 .8 1987Nov
B eta Lyr 18 4 8 .2 +33 18 18 50 .0 +33 22 3 .3 3 .9 4 .4 12.91 EB 1993DecO3

IT Lyr 19 2 6 .0 +41 36 19 27 .6 +41 30 9 .3 9 .4 11 .4 5 .24 18 1987Hov
TZ Lyr 18 1 4 .2 +41 06 18 15 .8 +41 07 10 .6 1 0 .8 11 .3 0 .53 EB 1987Nov
UZ Lyr 19 1 9 .4 +37 51 19 21 .2 +37 56 9 .9 11 .0 1.89 7 1987Nov
HP Lyr 19 2 0 .0 +39 50 19 21 .7 +39 56 1 0 .5 1 1 .0 11 .0 140.75 EB 1987Nov
TY Men 05 3 1 .8 -81 37 05 26 .8 -81 35 8 .1 8 .5 8 .6 0.46 EB TZ Men
TZ Men 05 39 .9 -8 4 49 05 30 .2 -84 48 6 .2 6 .4 6 .9 8.57 8 1987Nov

V5Q5 Mon 06 4 3 .2 +02 33 06 4 5 .8 +02 30 7 .2 7 .6 7 .7 53.78 EB 1971Aug22
U Oph 17 14 .0 +01 16 17 16.5 +01 13 5 .8 6 .5 6 .6 1.68 6 1971Decl2

V451 Oph 18 26 .9 +10 51 18 29 .2 +10 53 7 .9 8 .3 8 .5 p 2.20 6 1972Junl2
V566 Oph 17 5 4 .4 +05 00 17 56 .9 +04 59 7 .5 7 .9 8 .0 0.41 EW 1972Junll

DN O ri 05 57 .7 +10 13 06 0 0 .5 +10 13 9 .8 9 .9 11. Ip 12.97 25 1987Nov
ER O ri 05 0 8 .9 -08 37 05 11.2 -08 33 9 .3 1 0 .0 10 .0 0 .42 EW 1987Nov
EY O ri 05 28 .9 -05 44 05 31 .3 -05 42 9 .4 9 .5 10.1 16.79 23 1987Nov
FO O ri 05 2 5 .5 +03 35 05 28 .2 +03 38 9 .5 9 .7 1 0 .3p 18.80 9 1987Hov

V530 O ri 06 0 2 .1 -03 12 06 04 .6 -03 12 1 0 .6 1 1 .3p 6.11 9 1987Nov
V640 O ri 05 52 .6 -09 23 05 55 .0 -09 22 1 1 .2 1 3 .5p 2.02 5 1987Nov
V643 O ri 06 0 4 .5 -02 55 06 07 .0 -02 55 1 0 .7 1 1 .5p 52 .42 126 1987Nov

EE Peg 21 37 .6 +08 57 21 40 .0 +09 11 6 .9 7 .1 7 .5 2.63 6 1972Febl6
B eta P e r 03 0 4 .9 +40 46 03 0 8 .2 +40 57 2 .1 2 .2 3 .4 2.87 10 1971Ju ll7

Z P er 02 3 6 .9 +41 59 02 4 0 .0 +42 12 9 .7 9 .8 1 2 .4p 3.06 10 1984Aug30
ST P er 02 56 .9 +39 00 03 00 .1 +39 12 9 .4 9 .5 10 .9 2 .65 8 1983Aug30
DM P er 02 2 2 .4 +55 53 02 26 .0 +56 06 7 .9 8 .0 8 .6 2.73 11 1972AprO9
IQ P er 03 56 .1 +48 01 03 59 .7 +48 09 7 .7 7 .9 8 .7 1.74 5 1972Nov07
IZ P er 01 2 8 .9 +53 46 01 32.1 +54 01 7 .8 8 .3 9 .0 3.69 11 1972Febl4

__ _ Y Psc 23 3 1 .9 +07 39 23 34 .4 +07 56 10 .1 13. Ip 3 .77 9 1982JunO6
sz Psc 23 10 .9 +02 24 23 13 .4 +02 41 7 .2 7 .4 7 .7 3.97 10 1972Junll

u Sge 19 16 .6 +19 31 19 18 .8 +19 37 6 .5 6 .7 9 .3 3 .38 14 1993Jan24
Lambda Tau 03 5 7 .9 +12 21 04 0 0 .7 +12 29 3 .4 3 .5 3 .9 3.95 14 19930ct22

RW Tau 04 0 0 .8 +27 59 04 0 3 .9 +28 08 8 .0 8 .1 11 .2 2.77 9 1984Decl8
BV Tau 05 35 .6 +22 53 05 38 .6 +22 55 1 1 .7 1 1 .9 1 2 .4p 0 .93 EB 1985Jan31
CD Tau 05 14 .6 +20 05 05 17 .5 +20 08 6 .8 7 .3 7 .3 3 .44 7 1972FebO4
HU Tau 04 3 5 .3 +20 35 04 38 .3 +20 41 5 .9 5 .9 6 .7 2.06 7 1971Aug27

X T ri 01 5 7 .7 +27 39 02 0 0 .6 +27 53 8 .9 9 .1 11 .3 0 .97 4 1982Jan01
W UMa 09 4 0 .3 +56 11 09 4 3 .7 +55 57 7 .8 8 .4 8 .5 0 .3 3 EW 1972FebO4

TX UMa 10 4 2 .4 +45 50 10 4 5 .3 +45 34 7 .1 7 .1 8 .8 3.06 9 1993JanlO
Z Vul 19 19 .6 +25 29 19 21 .7 +25 34 7 .3 7 .6 8 .9 2.45 11 1972FebO5

Ί 2 .


