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Cepheid variables in binaries are important from various points of view. 
These objects can in some cases provide direct information about the 
physical parameters of the system, can be used as tracers of stellar ev
olution, and the effect of the companions may influence the form of var
ious relations (e.g. P-L-C, P-R) derived for Cepheids. While the first 
two advantages mentioned concern individual stars, the third involves 
the question of the frequency of binaries among the Cepheids. Systematic 
searches for binaries containing this kind of variable resulted in in
creasingly higher frequency of incidence: 2% (Abt 1959), 15% (Lloyd Evans 
1968), >20% (Madore 1977), 25% (Pel 1978), 20%-40% (DeYoreo & Karp 1979), 
35% (Madore & Fernie 1980). It was only in the early eighties that this 
trend ceased. The recent determinations of the incidence of binaries 
among the Cepheids are: 20%-40% (Gieren 1982), 18% (lower limit, Lloyd 
Evans 1982), 25% (Russo 1982), 25%-35% (Burki 1984). At the same time we 
have been going over to a qualitative era from the quantitative one, i.e. 
very thorough studies are now available on some individual cases of 
binary Cepheids (e.g. McNamara & Feltz 1981; Coulson 1983; Evans 1983; 
Bohm-Vitense et al. 1984). 

The aim of this paper is not only to give an estimation of the percentage 
of binaries in a previously unused sample but also to recommend for 
further analysis more than twenty Cepheids suspected of having a compan
ion. 

The sample consists of the classical Cepheids whose 0-C diagram has re
cently been constructed (Szabados 1977, 1980, 1981 & 1983). Altogether 
89 northern Cepheids (6>0 ) with B magnitude at light minimum brighter 
than 12?5 were investigated. All kinds of evidence concerning the du
plicity of the programme stars were then collected including spectro
scopic evidence (radial velocity, IUE spectrum, etc.), photometric evi
dence (loops and location in two-colour diagrams, phase difference be
tween the light and colour curves), and evidence based on the 0-C dia
gram (periodic variations of the 0-C residuals, rejump of the period). 
Strictly speaking, the rejump of the period ("stepwise" 0-C curve) can
not be considered as evidence but rather a phenomenon observable exclu
sively in those Cepheids which show other signs of duplicity. 

Table 1 contains a summary of the data about the duplicity of the north
ern Cepheids, where both the definite and the possible binaries are 
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listed. In column (1) the names in parentheses are Cepheids in possible 
binaries. Column (2) gives the references of the various studies con
cerning the duplicity of the given Cepheid. Here, figures in parentheses 
denote those references where the binary nature of the programme star is 
not borne out. The key to the second column is in column (3). In addition 
to the 9 definite cases (10 per cent), 21 other Cepheids are suspected 
of having a companion (24 per cent). The well known binaries a UMi and 
CE Cas were not included in the programme. Although this percentage sup
ports the reality of the earlier determinations, no numerical conclusion 
on the incidence of binaries among the Cepheids can be drawn. 

Table 1 

(1) Name 

FF Aql 
(FM Aql) 
(FN Aql) 
n Aql 
(RT Aur) 

(SY Aur) 
(YZ Aur) 
(AN Aur) 
RW Cam 
(BY Cas) 

(DD Cas) 
(X Cyg) 
SU Cyg 
(SZ Cyg) 
(VX Cyg) 

(VY Cyg) 
(BZ Cyg) 
(DT Cyg) 
(V 386 Cyg) 
(V 532 Cyg) 

V 1334 Cyg 
(W Gem) 
(RZ Gem) 
T Mon 
(CV Mon) 

(RS Ori) 
SV Per 
AW Per 
S Sge 
(SZ Tau) 

(2) References 

1,2,(10),11,(12),13,28,29 
16,28 
5,28 
(12),(13),18,(28) 
2,(8),(10),11,(13) 

(8),11,17 
(8),16,17,32 
(8),16,17,32 
3,8,16,17,22,24 
12,17 

16,17,31 
(7),(8),16,17,32 
16,17,21,22,30,31 
12,13,16,31 
16,17 

12,13,16,17 
12,17 
13,17,30 
12,16,17 
16,30 

25,27 
(8),11,17,22,(28) 
16,17 
2,4,(12),(13),17,19,28,32 
16,28,31 

16,17,(28),31 
3,8,14,15,16,17,22,32 
2,6,13,16,17,20,22,23,26, 
2,9,12,13,17,28 
16,30 

(3) Key to references 

1 Abt (1959) 
2 Balona (1977) 
3 Bohm-Vitense et al. 

(1984) 
4 Coulson (1983) 
5 Dean (1977) 
6 Evans (1983) 
7 Evans (1984) 
8 Harris (1981) 
9 Herbig& Moore (1952) 

10 Hutchinson (1977) 
11 Janot-Pacheco (1976) 
12 Kurochkin (1966) 
13 Lloyd Evans (1968) 
14 Lloyd Evans (1982) 
15 Lloyd Evans (1984) 
16 Madore (1977) 
17 Madore& Fernie (1980) 
18 Mariska et al. (1980a) 
19 Mariska et al. (1980b) 
20 McNamara & Chapman 

(1977) 
21 McNamara& Feltz (1981) 
22 Mianes (1963) 
23 Miller& Preston (1964 a) 
24 Miller & Preston (1964 b) 
25 Millis (1969) 
26 Oosterhoff (1960) 
27 Parsons (1981) 
28 Pel (1978) 
29 Plaut (1934) 
30 Szabados (1977) 
31 Szabados (1980) 
32 Szabados (1981) 

https://doi.org/10.1017/S0252921100109121 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100109121


Szabados: Duplicity among the northern Cepheids 77 

The uncertainty arising from the possible binaries can only be diminish
ed by further observations. In particular, spectroscopic observations 
are needed to this end since almost all the suspected northern Cepheid 
binaries lack this kind of observational data. 

Figure 1 shows the frequency of binary Cepheids as a function of the 
logarithm of period (nR=number of binary Cepheids, n„=number of Cephe
ids). The upper (solid; curve is both for the definite and possible bin
aries, the lower (dashed) curve is based on the definite cases only. The 
trend towards higher duplicity with longer pulsation period found by 
Madore & Fernie (1980) cannot be seen in this figure. Similarly, Burki & 
Mayor (1983) and Burki (1984) could not confirm this trend. Again, many-
sided investigations of suspected binaries are needed to reduce the se
lection effect that may be present. 

Figure 1 
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