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ABSTRACT

An orbit for the classical Cepherd AW Per has been de-
rived. Phase residuals from the hght curve are consistent with
the hight—time effect from the orbit. The companion has been
studied using TUFE spectia. The flux distribution from 1300 to
1700 A is unnsual, probably an extieme BpSi star, comparable
to a BTV or B&V star. The flux of the composite spectrum
from 1200 A through V is well matched by F7lb and B8V
standard stars with AM, = 3™1. The mass function fiom the
orbit 1ndicates that the mass of the Cepheird must be greater
that 4.7 Mg 1f it is the more massive component. A B7V to
B8V companion is compatible with the 1 o lower lnnit (3.5
Mg) from the mass function. This implies that the Cepheid
has the same mass, but the large magnitude difference rules
this ont. It is hkely that the companton is itself a binary.

Keyvwords: Cepheids, binaties, masses, chemcally peculiar
stars

I ORBI'T

An orbit for the Cepherd AW Per has been denved (Evans
Welch, and Scarfe; Ref 1), with a penod of 13100 £ 1000
days. a semi-amplitude of 11.4 4 0.6 ki sec™ !, and a mass
function of 1.17 & 0.30 Mg. This oibit s compatible with
a light=time effect interpretation of the phase residuals in
an O-C diagram  The large physical separation between the
Cepherd and 1ts compamon mahe AW Per an excellent candi-
date for a geometric distance determmnation with the Hubble
Space lelescope

2. COMPANION

Because of the temperature diffeience between the Cepherd
and 1ts hot main sequence companmon, [UE spectra provide
1000 A of uncontamnated flux i which to study the compan-
ion. Although the spectrum roughly matches the flux distri-
bution of a B8V star from the TULE Spectral Atlas hom 1170
10 2000 A, 1t dffers sigmificantly i deta)) Figure 1 shows the
comparison between long and short wavelength spectia of AW
Per and the BEV standaid 18 Tau. Speabheally. AW Per has
excess flux at 1600 3, We have investigated o number of pos-
sthle causes for the spectial peculianties No known reddening,
law can produce the flux distibution The closest anatogyv s
ApSt stars, which show extra absorption at 1100 24 probably
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due to S1 autoiomzation, and flux redistribution resulting in
excess flnx at 1600 A We have not found a comparison star
which 15 as extreme an example as AW Per, but the ApSi star
56 An displays quahtatively siunlar features as compared with
a normal BOV star. In searching unsuccessfully for a more ex-
act match with AW Per B, the companion, the spectra of 23
stars were examined, mcluding ApSi, BpSi, HgMn, He weak
stars (espectally those in clusters), and even f Lyr, which has

excess fluy at 1800 4.

In order to mvestigate whether AW Per B is a main <e-
quence star, o1 a more luminous evolved star with nearly the
satne mass as the Cepherd, we have compared the luninosity
of the compamon in the SWP region (1200 to 2000 Zl) with
that of the hot companion of SU Cyg (B7 5 HgMn) This
flas heen done by selecting observations at phases when the
Cephends are nearly the same temperature, and deteddening
them. The speetra were then scaled so that the Cepherds have
the carrect difference in absolute magmitude M, according ta
the penod-himinosity -color relation of Caldwel) (Ref. 2), mak-
ing small cortections for the difference from mean light at the
tine of observation and the contitbution from the compamon

Pigure 2 show this companson between AW Per and Sb
Cve AW Per Bas approvimately twice as hnght as SU Cyyg
B Lor companson. Figure 3 shows spectia of BTV (19 En)
and B8V (18 Tau), scaled on that they have the magmtude
difference at v ogiven by the ZAMS calibration of Schnndt-
haler (Ref 8) The difference in the ultraviolet lnnnosity be-
tween AW Per B and SU Cyg B i< consistent with what would
be produced by two stars with mamn sequence luminosity and a
difference of one spectral subclass  Attributing the in lunnnos-
itv difference to a small diflerence in spectral tvpe 1s plausible,
particularly considering the peenliarities 1 the spectrum of

AW Per B

The AW Per composite spectrum has been compared with
standard stat spectra from 1200 4 thiough V. The flux distyi-
butions well matched by an F7Th supergiant (45 Dra) and a
BSV star with a magmtude difference A M, of 3™1

3 DISCUSSION

The mass function from the orbit1s 1.17 4 0.30 Mg
This puts a lower Tomit on the mass of the companion of 17
Mea. with a 1o lower honi on the mass of the compamon of
35 M. assuming the Cepheid is the more massive star Us-
g the mass compilation of Popper (Ref. 6), the mass of B8V
and BTV stars are 32 and 10 Mg, jespectively 1 the com-
panton 1s 4 b0 Mg, single star, this naplies that s 1 = 90°,
and the Cephiend s also a 10 My «tar However, the bolomet-
e magnitude diflerence bhetween the two stars (from the flux
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long distance scale (Caldwell) and a short distance scale (Schmidt. 4 REFERENCES

Ref. 7) Both evolutionary masses (6.8 Mg (Caldwell) and
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is true of the pulsation mass for the long distance scale (5.4
Mg). Only the pulsation mass for tne short distance scale
(4.0 Mg) is compatible with the mass unplied by a single
companton.
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Figure T The comparison between AW Per (sohd) and a B8V star (dots).
The B8V star (18 Tau) has been scaled The contribution from the
Cepheid can be seen for wavelengths longer than 2600 4. All wave-
lengths arc in A; all fluxes are in ergs secc™! em~2 41
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Figute 2 The companson between AW Per B (solid) and SU Cyg B (dots).

T'he spectra have been scaled according to the difference i absolute
magnitude between the Cepherds  See teat for discussion.
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Figure 3. The comparison between a B7V star (top) and a B8V star (bot-
tom). The spectra have been scaled according to the ZAMS absolute
magnitude
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