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On the distinction between § Scuti and SX Phoenicis variable stars
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ARGENTING

RESLIMEN: Revisando investigaciones previes, llevadas a cabo  por
diversos autores, acerca de los periodos vy las amplitudes de las
emstrellas variables tipo & Scuti y 8X Fhosnicis, pero con una muestra
mas amplia, detectamos algunas caracteristicas interesantes que
comprometen la real distincion entre estos grupos de variables.

AESTRACT: Reviewing previous  investigations by some authors on
periods and  amplitudes of & Scouti and 8X Fhoenicis  type  variable
stars, but with a widest sample, we detect some interesting features
that compromise the real distinction between these groups of
variables.
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I. AMPLITUDE HISTOGRAM

Using information available in the Oatalogue of \Sriable Stars in the Lowest Pard
af  the Instability Strip (Garcia et al., 19898), we constructed an amplitude histogram (Fig. 1)
in wich we can observe two clearly separated groups: one with amplitude 2 0.3 mag. and the
other one betwsen 0.7 and 0.8 mag.

The former stows  the characteristic tendency of & Scuti stars to concentrate in
the low amplitude zone. Frevious investigations (Breger, 1979) show a naarly exponential
distribution with a modal value of 0.02 mag. We could not confirm this behaviour; on the other
hand  our results  show that the mode is shifted towards 0.05 mag. depicting a ngarly Gaussian
distribution around it.

£ Souti are very low anplitude stars. The mechanism which limits the amplitude is
a crucial problem for the wnderstanding of the pulsational behaviowr of  dwarf cepheids. The
physical explanation of the phenomenon  is unknown, nevertheless, the sharing of pulsational
energy  among several modes is probably a very important factor limiting the amplitude observed
(Dziembowski, 1980). Dziembowski (1982) also has shown that this distribution of enerqy may be
due to nonlinear mode coupling. In particular, hbe discriminates between a direct resonance
mechanism  and & parametric one. In the former case, one or two unstable modes feed a resonant
moxde  with a  higher freguency. In the parametric resonance case, a high frequency unstable
mode partially decays into one or two damped lower frequency modes.

The other group of the histogram recalls the attention on the homogenity of the
variability featuwres in the part of the instability strip near the ZAMS: we clearly have a
modal  value of 0.3 mag. McNamara (1985) concluded that the rotational velocity of the stars
belonging to this group is lower than the stars of the first one. Conventionally, stars with V
amplitude =2 0.3 have been classified as § Scuti variables, and otherwise as dwarf cepheids. A

395

© Universidad Nacional Auténoma de México ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1990RMxAA..21..395G

o,
0,
I&;.
:ﬂ:l 396 J-R. GARCIA ET AL.
N,
& BTy
g ;
& 304 |
5] ]
U H
‘c 20_ N N
2 1
[ 7%
.‘6 |5 244
ki
&rr#
0+ 4110 |
5- ’ ﬂﬂ
o LI 0. Tmmhﬁnnl%m ......... 000 s
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
AmpV
Fig. 1 : Amplitude-freguency distribution for 246 stars.
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Fig. 2 : Feriod-frequency distribution for 246 stars.
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ﬁ::ouple of works, Breger (1979) and McNamara & Feltz (1978), have pointed out that the
é':lassificatim according to light amplitude is very arbitrary.

e The majority of the stars in the instability strip near the ZAMS have space
Lipotions  and metal abundances characteristics of Fopulation I & Scuti stars. There is however a
small subgroup, led by SX Fhoenicis, which sistematically shows low metallicities, high space
motions, low luminosities, the shortest periods and the gregter amplitudes.

MchMamara’ s results and the shape of ow histogram certainly show that a2 new
revision of the above concepts is required,

II. PERIOD HISTOGRAM

The  period histogram (Fig. 2) shows that the vast majority of & Scuti variables
nave periods oscillating between 0.04 and 1.16 days, with a modal value of 0.08 days.

It is interesting to attend previous results (Frolov 1972, BRaglin et. al 1‘
Tovetkov 1977, 19835) which show, although with much less data, a einimun at F=0.11-0.10
Tavetkov suggests that  this minimum may be due to the existence of oscillations in =.t=\-*r 41
nmdes, but in o period-frequency distribution, such minimun is not present.

Many of the these stars are multiperiodic and show a period ratio of the two main
mwcillations in the range 0.768< FLAFO <0.778. This value of PL/AN has enabled identification
f  the two periodicities with the fundamental and first overtons modes of radia! oscillation.
Initial theoretical investigations (Fetersen & Jorgensen, 1977 Driembowski & kKozlowski, 1975
showed that the observed period ratios could be explained only by models of low mass and low
wavy element content. More recently, works done by Stellingwert (1979) have shown that the
shserved period ratios can be achieved by models of Fopulation I stars of normal mass and
chemical composition. The apparent difference between & Sct and SX Fhe stars seem to be in the
oresence of modes of pulsation of radial and non radial nature (Freger, 1987).

We think that the real distinction between SX Fhe and £ Sct stars oust be
accurately defined.
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