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Abstract. The Fourier decomposition was applied to the lightave an opportunity to verify if there is a straight connection be-
curves of the short period variable stars discovered by the OGtviteen the two different samples and, if any, to extend the period
team (Kaluzny et al. 1996, 1997) inCen. The progression of baseline.

the¢s, parameter as a function of the period is extended toward

very short periods as the new values connected directly to those

of stars located in the Galaxy. However, two groups of stads Period verification and refinement

deviate: the first is located around 0.038 d and it shows ratbﬁ[e time baseline covered by the OGLE monitoring is around

high ¢, values; the second is the origin of a small change ﬁo days (i.e. a single observing season) for most of the stars,

the slope around 0'0.50. d. The rgality of the two fe"’uuresﬁﬁtin 9 cases the available data extend over two seasons. In this
discussed. The peculiarity of the light curve of OGLEGC 26 Base, an improvement of the goodness of the fit could be ob-

also emphasized. tained by calculating a solution for each season and then align-
) ) . ] _ ing the mean magnitudes (this procedure was applied to the
Key words: methods: data analysis — stars: .osc_:ll.lauons ~ Sl Reasurements of OGLEGC 3, 4, 5). As a matter of fact, shifts
variables Sct — Galaxy: globular clusters: individual:Cen up to 0.048 mag were observed in Field 5139BC, which are
surely due to observational or instrumental problems. In two
cases (OGLEGC 42, 45), we did not consider the data obtained
in one season, as they were a small part of the total and probably
affected by a misalignment which was difficult to quantify. In
Pulsating variables are being continuously discovered in tie remaining four cases (OGLEGC 9, 29, 38, 59) the procedure
course of large—scale projects. The Fourier decomposition @éthe re-alignment did not introduce appreciable effects on the
scribes their light curves in a powerful, synthetic way, supplyirfi.
information on the pulsational content. As an example, Fourier We made an independent period search. Since the base-
parameters give the possibility to determine if a Cepheid plike and the number of measurements were appropriate, all
sates in the fundamental or in an overtone mode (see Pardth& values previously known were confirmed. Only the case of
Poretti 1997 for an application to double—-mode Cepheids) adGLEGC 34 deserves some comment. Kaluzny et al. (1996)
this could make any Period—Luminosity relationship more clesuspected a double—-mode nature on the basis of the period
The analysis of the light curve of short—period pulsatingearch carried out with the CLEAN algorithm. We performed
variables f <0.20 d) was carried out firstly by Antonello etthe frequency search by using the least—squares iterative method
al. (1986); then Poretti et al. (1990) and Musazzi et al. (1998)Janicek 1971) and we obtained the power spectra shown in
supplied new observational evidence. All these stars are locafégl 1 (upper panel). The peak ££26.1611 cd is the high-
in the Galaxy and they do not belong to clusters; we shall ceft, but the difference with respect to the alias at 25.1611 cd
them hereinafter “galactic” variables. They are both Pop. | (s very small. When introducing as a known constituent, the
Sct stars) and Pop. Il (SX Phe stars) objects; no clear separafiower spectrum did not reveal any significant feature in the
of the light curves as a function of the population was detectednge that would be expected for a second period (lower panel).
The OGLE project collected a large amount of photometriche CLEAN algorithm is probably responsible for the result
data while monitoring the globular cluster NGC 5E39 Cen quoted by Kaluzny et al. (1996): because it cannot match the
(Kaluzny et al. 1996, 1997). 34 new SX Phe stars were disc@gd noise distribution, the signal is spread at different peaks.
ered: 24 are presented by Kaluzny et al. (1996), 10 by Kaluz®§cLEGC 34 is probably monoperiodic, but the period is un-
etal. (1997). These data can supply original results since galeertain and may be either one of the two values reported above;
tic stars do not display periods shorter than 0.06 d, while in thée have a slight preference ff#26.1611 cd ! because it gives
w Cen sample this value is rather an upper limit. Therefore, \agbetter fit and a better residual power spectrum. Note also in
the lower panel of Fig. 1 the increasing noise at very low fre-
Send offprint requests t&. Poretti guencies, the fingerprint of night—to—night misalignments.

1. Introduction
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Table 1. The phases differenceg;, ¢s1, ¢41) and amplitude ratiosKz1, R31, R41) Obtained from the Fourier decomposition are reported
together with period values. The half-amplitude of the light variation is also reported. In 12 cag¢sdhen (i.e. the first harmonic) was not
detected.

OGLEGC Period <V > A1 ¢21 Ro1 ¢31 R31 ¢41 Ry
[d] [mag] [rad] [rad] [rad]

28 0.036134870 16.739 0.03 275 0.09
39 0.036973661 17.558 0.02 4.03 0.12
38 0.037484631 17.524 0.03 273 0.17
36 0.037533733 17.400 0.04 465 0.09
33 0.037826061 17.437 0.04 286 0.10
26 0.038668115 17.348 0.04 128 0.33
29 0.038911717 17.310 0.02 3.72 0.12
25 0.043739175 17.143 0.03 3.25 0.13
62 0.046620047 17.462 0.03 4.13 0.17

1 0.046120912 17.026 0.06 344 0.21

2 0.048181161 17.404 0.06 3.75 0.48

6 0.050652146 17.202 0.09 350 021 0.84 0.05
27 0.052887667 17.054 0.06 3.22 0.10

8 0.041784708 16.749 0.16 3.35 0.16

50 0.047180040 17.050 0.23 361 029 143 0.07

32 0.048640261 16.995 0.13 3.61 0.27
9 0.049374914 16.943 0.19 371 025 128 0.06 5.30 0.03
4 0.049520847 16.720 0.15 3.73 0.27

42 0.057399999 17.006 0.25 353 0.25
3 0.062286809 16.641 0.27 3.60 0.41 125 0.20 5.06 0.10
5 0.065491187 16.805 0.16 3.70 0.39 124 0.15

45 0.065600010 16.849 0.11 368 034 115 0.12

3. Fourier parameters Fig. 2 shows they; — P plot: the stars have been subdivided
into three groups according to their amplitude and different sym-
bols have been used. As can be noticed, there is a well defined
trend inthe diagrams. Moreover, thig, values (open squaresin
V(t)=V,+ Z A;cos2mi f(t —T,) + ¢ (1) Fig.2) related to the galactic stars CY Aqr, ZZ Mic (Antonello

i etal. 1986) and V831 Tau (Musazzi et al. 1998) are in excellent

where f is the frequency, measured in cycles per day (¢d agreement with thos_e relatgd 0 starSflﬁ:en.

From the least-squares coefficients we calculated the Fourier | Ne'e are some mterestmg c?ases.. .
parametersk;; = A;/A; (in particular Ry, = A,/A;) and OGLEGC_ 26— The light curve is noisy _(rms reS|dqu 0.033
¢i; = j di—i¢; (inparticulargy; = ¢o—2 ¢1). These parame- mag), butits shape Iooks.qwte strange, with a descending brangh
ters are reported in Table 1; the mean magnitude of OGLEGC3tgeper than the ascending one (Fig. 3, upper panel). The reality
is assumed from Kaluzny et al. (1996) as the values listed in tHethe asymmetry is even more obvious when considering the
electronic table are shifted up by 2.5 mag. The period valu&@an light curve (Fig. 3, lower panel). In the Galaxy, there are
obtained from the least-squares routine are listed, but they!#® high—amplitud@ Sct stars with a similar light curve: V1719

not differ greatly from those reported by Kaluzny et al. (1996;Y9d (Poretti & Antonello 1988) and V798 Cyg (Musazzi et al.
1997). 1998). Both these stars have a double-mode nature. Since the

Typical error bars are0.33 rad for thess; values and-0.05 number of measurements of OGLEGC 26 is adequate (231 on
for the R»; ones. Note that the amplitudes quoted hereinaftef Nights), a second period should be revealed by the frequency
are those of the cosine terms, i.e. the half—amplitude of the ligtalysis, but we failed to find it.
variation. No significan2 f term could be evidenced in 12 case®GLEGC 29, 36, 39 and 62 There are a few cases where the
(OGLEGC 7,24, 34,35, 37,40, 46,59, 60, 63, 66, 70). Forthesg values seem to deviate from the progression described by
stars the light curves do not deviate appreciably from a sinusdide others (Fig. 2). When considering the error bars¢theval-
that means that if a"@—order fit is forced on the data, the erroues of the light curves of OGLEGC 29 and 39 (3t1266 rad
bar on the amplitude of thefZerm is larger than the amplitudeand 4.02-0.82 rad, respectively) are only marginally deviating;
itself. Following the same criterium, in 15 other cases the fitwas the case of OGLEGC 6256, =4.13+0.56 rad) the line is
stopped at the™@—order, in 6 cases at thé3and in two cases just within the error bar of the related point. This discrepancy
at the 4", can be explained by observational scatter, since the amplitude

As a further step, we fitted thié magnitudes by means of the
formula
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Fig. 1. The power spectra of the OGLEGC 34 measurements. In thg. 3. The star OGLEC 26 shows an asymmetrical light curve, with a
power spectrum shown in thgper panekhe frequencyf=26.1611 descending branch steeper than the ascending one (individual points,
cd™! is detected as the highest peak, even if the 25.1611 ¢efm upper panél. This asymmetry is even more obvious in the mean light
is very similar in height. After introducing the former as a knowrturve {ower pane)

constituent (k.c.), no significant second term is detedtegdr pane).
The star has probably a single period, whose value is still ambiguous

(25.1611 cd! or 26.1611 cd?)
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Fig. 2. The ¢21 — P progression for short period starsdnCen. Dif-
ferent symbols for different amplitudes: filled dots fér< 0.04 mag,

of the A, terms is very small. Moreover, the error bars may be
optimistic since they are obtained from the formal error propa-
gation. However, we note that the highest value (£639 rad

for OGLEGC 36) is the more reliable one and is farther than 3
from the others.

4. Discussion

The analysis of the 34 short—period variable starsi€en
stressed the importance of studying the Fourier parameters. The
sample of high—amplitudé Sct and SX Phe stars is consider-
ably enlarged by these new variables especially toward shortest
periods. In general, many variable stars show a very small am-
plitude, below 0.10 mag. Such a small value is probably respon-
sible for the high number of sinusoidal light curves: since the
Ro; ratios are usually around 0.1, the amplitude of2lfigerm

is very small and observational errors can mask the asymmetry
of the light curve.

In spite of that, the),; parameters are confined in a narrow
strip for periods between 0.042 d and 0.07 d. Toward longer
periods, there is an overlapping with the values obtained in the
case of galactic stars. Toward shorter periods, the tendency to
decreasingp,; values is also verified. It should be noted that
there is a strong difference with the results obtained by analyzing
the stars in the Carina dwarf Spheroidal Galaxy (Poretti 1999),

open dots fo0.06 < A < 0.09mag, crosses fad > 0.11 mag. The where the distribution is not as clear as it is here.
three open squares on the right side denote the three galactic stars CYAs a general consideration, the progression ofghepa-
Agr, ZZ Mic and V831 Tau. Error bars are reported for the individuglameter as a function of the period appears in a clear way. How-

cases discussed in the text

ever, a careful analysis should take more details in consideration:
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1. Attention should be paid to the scatter in the distribution of It is of paramount importance to obtain very accurate light
the ¢o1 parameters around 0.050 d in Fig. 2; in that regiocturves to give more confidence to these results. However, it
the mean error i=0.20 rad. Hence, this intriguing featureshould be noted that thg;; and¢4; values (Table 1) supply
is on the borderline to be considered as a real change in thgood confirmation of the reliability of the least—squares fits:
progression. By analogy to Cepheid light curves (Pardo i&deed, their mean values (1.20 rad and 5.18 rad, respectively)
Poretti 1997), such a change can be the signature of a rem@ in excellent agreement with the expected ones on the basis
nance between the fundamental mode and a higher overtafehe results on the galactic variables (see Fig. 2 in Antonello

2. The small bunch of points above the progression at 0.03&ttal. 1986, upper and middle panels).
suggests a different light curve family. Since this group of
stars shows a very small amplitude, it is possible that thé&knowl'edgementsThe authorwishes to thank J. Vialle for checking
are nonradial pulsators, not necessarily radial pulsators if'§ English form of the manuscript.
higher overtone.
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