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ABSTRACT 

The General Catalogue of Variable Stars gives periods of slightly less than three-quarters of a 
day for the stars NO Cas and CN Tau. However, new photometry demonstrates that their periods 
are actually 2.6 and 1.8 days, respectively, and they are thus classical Cepheids. Fourier decompo- 
sitions of their light curves are performed, and they are found to be members of a class of Cepheids 
with periods less than three days which may be related to the s-Cepheids. These two stars represent 
the shortest and longest known members of this class and thus are very useful in defining its 
properties in the Fourier diagrams. 
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1. Introduction 

In the course of the Behlen Observatory variable-star 
survey (described by Schmidt 1989, 1990) it was found 
that NO Cassiopeiae and CN Tauri had periods near two 
days rather than somewhat less than three-quarters of a 
day as listed in the General Catalogue of Variable Stars 
(Kholopov 1985, 1987). This, together with their galactic 
latitudes, indicates that both are short-period classical 
Cepheids. 

Simon and Moffett (1985), Antonello and Poretti (1986), 
and Moffett and Barnes (1986) have analyzed the light 
curves of short-period Cepheids using Fourier decompo- 
sition. The Fourier parameters show regular sequences 
for periods longer than a few days, although the so-called 
s-Cepheids (i.e., those with small amplitude and nearly 
sinusoidal light curves) form a separate sequence from the 
others. However, at the shortest periods, the Fourier 
parameters depart significantly from the sequences. Si- 
mon and Moffett suggested that this might be due to 
overtone pulsation, since two of the stars in question, SU 
Cassiopeiae and DT Cygni, have been considered to be 
overtone pulsators on other grounds (Gieren 1982; Arel- 
lano Ferro 1984). Antonello and Poretti, on the other 
hand, suggested that the short-period stars may be a 
continuation of the s-Cepheid sequence. If so, these stars 
may experience a mode resonance near three days. 

In view of the uncertainties regarding the shortest 
period Cepheids, further examples are clearly of interest. 
For this reason, light curves with sufficient phase cover- 
age for Fourier decomposition have been obtained for NO 
Cas and CN Tau. 

2. The Observations 

The observations were made with the CCD photome- 

ter on the 76-cm telescope at Behlen Observatory be- 
tween September 1988 and January 1990. The intrument 
and the techniques were described by Schmidt et al. 
(1990). 

Several comparison stars were available in the CCD 
field for each of the variables. These comparison stars are 
identified in Table 1 by their X and Y coordinates (in arc 
seconds, positive to the north and east) relative to the 
variable. Each field was observed on a number of photo- 
metric nights, and mean colors and magnitudes based on 
those nights are tabulated together with their internal 
errors and the number of nights used in the mean. In 
the final determination of differential magnitudes com- 
parison stars C3 and C4 were used for NO Cas and C2, 
C3, and C4 were used for CN Tau. 

Light curves are plotted in Figure 1 while Table 2 

TABLE I 

Compar ison  S t a r  Data  

STAR X Y V  ,, 8, 
R  V-R n  

mag. mag. mag. 

NO C a s  C1 a  -6 -29 13 .89  1 2 . 3 3  1 . 5 6  b 
C2 c  -12 -55 
C  3  -77 -48 11 .82  1 1 . 4 6  0 .36  7  
C  4 -109 -10 1 3 . 5 5  12 .80  0 . 7 5  7  

CN Tau C1 d  -66 -11 15.00  14 .25  0 .72  b 
C  2  -33 27  1 3 . 3 1  13 .19  0 . 1 2  5  

a  S c a t t e r  i n  NO Cas  C1 l a r g e r  t h a n  n o r m a l .  Not u s e d  a s  
a  c o m p a r i s o n  s t a r .  

b M a g n i t u d e s  and c o l o r s  d e t e r m i n e d  f r o m  o t h e r  c o m p a r i s o n  
s t a r s  d i f f e r e n t i a l l y .  

c  No p h o t o m e t r y  was o b t a i n e d  f o r  NO C a s  C2. I t  is l i s t e d  
f o r  c o m p l e t e n e s s .  

d  CN Tau C1 h a s  a  f a i n t  companion .  Not u s e d  a s  
c o m p a r i s o n  s t a r .  
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