104

Odessa Astronomical Publications, vol. 10 (1997)

PHOTOMETRY OF LOW AMPLITUDES ¢ SCUTI 'TYPE
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ABSTRACT. 48 hours of VW Ari observa-
tions during 11 nights in October 1993 were

analyzed. The data were obtained with the
dual-channel photometer at the Mt. Dushak-
Erekdag (Central Asia) during multisite cam-
paign of STEPHI network. Irequency solu-
tion derived from Mt. Dushak-Frekdag data
was compared with the solution from STEPHI
data. The conclusion was made about the ne-
cessity of inside calibration system with using
of an artificial source. The suggestion that VW
Ar1 belongs to A Booti group of stars was con-
sidered.
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VW Ari (HD 15165) is a primary compo-
nent ot binary system BDS 1269. A feature
of the system 1s that 1ts primary component
has strong metal-dehicient chemical composi-
tion whereas the secondary component 1s nor-
mal I type star. For the first time this fact
was discussed by Mechler (1974) and recent in-
vestigations Andrievsky et al. (1995) confirm
1t. The existing of such an unusual system is

an enigma, the history of BD5 1269A 1nvesti-
gations 1s 1ntriguing, too.

Mechler suspected the low amplitudes varia-
bility of the star, which was confirmed by Se-

eds & Horan (1976) and McMillan et al.(1976).
Further Rucinsky (1978) and Persy (1980) re-

vealed two periods using a very poor data. The

frequency pattern was similar to 6 Scuti type

star, but Rucinsky (1978) assumed that VW
Ari might be SX Phe (or RRs) type star be-

cause of 1ts extreme metal-deficiency. Kurtz
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Figure 1: Typical instrumental light curve of VW Ari

(upper) and comparison star HD 15095 (lower) obtai-
ned on 22 Oct. 1993 1n dual channel mode. The inter-

vals 1n light curves were used for channel calibrations.
for viewing
convenlence. A value of the point at magnitudes’ axis

1s 0™ .01.

0.9 1s added to data of comparison star

(1980) put forward that metallicity of the star
may be normal.

McNamara & Horan (1984) obtained measu-
rement on BDS 1269A on 17 nights during time

interval of 6 months. But they did not reveal

strong component at 10.74 ¢/d, and supposed
the redistribution of power into alternative mo-

des.
A decade later Li & Jiang (1993) analy-

zing their own observations and reanalyzing
the data of Persy and Rucinski obtained the
very elegant 5 frequencies’ solution. They no-
ted the constancy of the frequencies’ distribu-

tion between 1976 and 1987 years, but admit-
ted the possibility of amplitudes’ variation.

In 1993 the star was observed by STEPHI
network (Liu at al, 1996, hereafter
STEPHI93). STEPHI (STellar PHotometer
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Table 1.
Date JD 24492004+ AT (hrs)
08.10 69. 4.0
09.10 70. 5.0
11.10 2. 3.6
12.10 3. 3.6
13.10 4. 4.2
16.10 7. 4.6
19.10 80). 3.4
20.10 81. 2.6
21.10 82. 6.4
22.10 83. 6.4
23.10 84 . 4.5

International) network was provided by three
1dentical four-channel photometers allocated
in three observatories: Xinglong observatory
(China), Medon (France) and Observatorio del
Teide (Spain) for program of 6 Scuti stars’
observations (see Michel et al, 1992). WET
(Whole Earth Telescope) technique was ap-
plied for such multichannel observations (see
Nather et al., 1990). In VW Ari campa-
1gn 1993 two observatories participated, Xin-
olong and leide. The Mt. Dushak-Erekdag
station of Odessa Astronomical Observatory
(Central Asia, Dorokhov et al., 1994) with
0.8m Ritchey- Chretlen telescope 1s just loca-
ted 1in longitude "gap” Parti-
cipation 1in multisite 6 Scuti campaign was by
the first trial of such observations for our dual-
channel photometer (Dorokhov & Dorokhova,

1994).

We obtained 48 hours of VW Ari observa-
tions during 11 nights of October 1993 in the
same manner as S TEPHI observations. The
data comprise continuous 10 sec. or 20 sec. 1n-
tegrations through v Stroemgren filter in both
channels simultaneously. A comparison star

HD15095 was observed in the second channel.

The data were corrected for coincidence co-
unting losses, the sky background contribu-
tion was subtracted. Then these were transtor-

between these.

med to instrumental magnitudes and corrected
for the atmospheric extinction. The example
ol such dual-channel observations 1s shown 1n
I'1g.1. The data have been binned to 2 min. in-

tegrations by taking 12 points’ averages. The
time 1s given for the middle of interval. A mean
square error 1s 07'.001 of a single observation
for variable and comparison stars.

lTable 1 gives a journal of the observation li-
sting the civil date, Julian date for that night,
observational interval in hours.

Channel calibrations (the observations of the
comparison star through the primary channel
and the secondary one in turn) were carried
out 2-4 times a night. The calibrating values
were approximated by polynomial of 1 or 2 de-
oree and the interpolated values were added to
magnitudes’ differences V-C. All the light cur-
ves were jointed and an average for the data

(-1™.017) was subtracted from the united light
curve.

We revealed that amplitudes of the light cur-
ves were significantly different for the first se-
ries of the data (from 8 to 16 Oct.) and for
the second one (from 19 to 23 Oct.). Appa-
rently, the "jump” 1n the values of amplitudes
was a result ol amplifiers’ modernization. We
used an advice of Pelt (1980) and
our data for mean dispersion. The mean dispe-
rsion including star’s variability for the first set

of the data was 0™.0274, for the second one -
0™.0324. Then all the data were multiplied by
mean dispersion, 0™.299. This way we lost 1n
ampltudes accuracy, but gained in frequencies
determination.

normalized

The data set shown 1n fig.2 was analyzed by
using package FOUR (Andronov, 1994). The
amplitude Fourier spectrum of the data after
successive pre-whitening 1s presented in fig.3.
the revealed frequencies are given in Table 2

T'he first frequency of our data coincide com-
pletely with t; of STEPHI93, the second ftre-
quency 1s one day alias, apparently, of frequ-
ency f4=10.82 ¢/d in STEPHI93. Next fre-

quency, 7.515 c/d, evidently, correspond to
f,=6.52 c/d, and frequencies 9.35 ¢/d and 9.48

c/d coincide with STEPHIO93 solution. The
next revealed frequency, 3.54 c¢/d, close to
3.5 ¢/d from McNamara & Horan (1984 but

we regard 1t to noise due to small amplitude
(0™.013), which is comparable with the noise
level.

The residuals (0™.012) after 5-frequencies so-
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Figure 2: The light curves of VW Ari for 11 nights and their fit of 5-frequencies solution derived 1n this paper.
The epoch 1s HJD 2449200+, amplitude 1s 1n mag

lution are much more than a mean square error
of a single observation (0”.001) in each chan-

lLable 2. nel. A basic reason of the tact lies in calibra-

Frequency Amplitude Phase tions uncertainties, which 1s amount ot stati-
c/d mmag 9 rad stical and setting errors in both channels, dif-
6295 L0001 215 +09 0.539 ferencies in atmospheric extinction at the time
11.820 -=0.001 184 09 0.342 of observations target star and comparison star
7515 +0.002  17.9 +£1.0 0.024 and actually channel drifts. Due to these un-
0345 -0.002 152 409 0.804 certainties the trends in differential light curves
0480 ==0.003 109 1.0 0.142 appear. The trends increase the noise level 1n
rms residual o—=0" 012 frequency region below 25 c/d (see Breger &
Handler, 1993) and lower the accuracy of fre-

quencies ¢

etermination. More reliable calibra-

tion system 1s needed. Apparently the inside
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to obtain a correct solution for the star with
such complite frequency spectrum and low am-
plitudes using the data of a single observatory.
- {1 The separate data trom Mt.Dushak-Erekdag
and STEPHI established only the fact of exi-

sting 3 frequency group based on 6.2 c/d, 9.3
' ' c/d, 10.8 ¢/d. All the data are united and the

—75  —-50  -25 0.0 2.5 5.0 7.5
mag | | | | | | more accurate frequency solution will be pre-
i VW Ari _ .

sented 1n the next paper.

0.02 |- - We would like to concern briefly the pro-

i blem of mode 1dentification for this star. Percy

(1980) and Rucinsky (1978) assumed that 6

el c/d relates to fundamental mode of the star.

WWW Kurtz (1980) supposed that 6.35 c¢/d (6.22

0.00 1 c/d in our data) i1s the first overtone of ra-

o1l dial pulsation. i & Jiang (1993) and Liu et

al. (1997) were inclined to the opinion that

only nonradial p-modes degree 1=2 and [=3

0.00 |- | 1 presents 1in the star. These authors operated

001 L data—<f | the well-known alignment for pulsation con-

stant Q from Breger & Bregman (1975) and

| tables from Fitch (1981) for evolutionary mo-

0.00 - 1 dels of the stars. McNamara & Horan (1984)

001 data—31 | -nd i & Jiang (1993) undertook the searches

| of frequency splitting in the suggestion that the

star rotates slowly (less than 20 km/sec.) ac-

0-00 £ 1 cording to conjecture by Rucinsky (1978). But

0.01 | data=al & At (1980) claimed vsini=90 £ 10 km/sec. It

should be noted that important problem of ro-
tate velocity of VW Ari has not been solved

0.00 = -

yet.
0.01 - catamob . The supposition on high rotation velocity
i 1 of VW Ar1 was made by our colleagues on
. | | | | | the basis of 8 A/mm spectra (Andrievsky et
0.0 2.5 5.0 75 10.0 12.5 150 al., 1995). The effect of equidistant frequency
Frequency (c/d) Sphttmg 1s not observed for rapidly rotating

stars (Ledoux, 1951). Andrievsky (1997) drew
attention that VW Ari may be related to a

little group of A Booti stars (see Gray & Cor-
bally, 1993). A strong metal deficiency and
rapid rotation are the typical characteristics
of these stars being actively investigated now.

calibrations using a single artificial source for 1he pulsations of A Booti stars like that in o

both channels is the most available. Such ca- Scutistars are detected recently (see, for exam-

librations would be independent of sky trans- Pple Weiss et al., 1994).

parency. 1T'he mode identification by using Fitch
In this communication we presented the ana- (1981) tables may be inaccurate taking into ac-

lysis of observations only at the Mt. Dushak- count these reasons. The model values as well

Erekdag observatory. Evidently it is difficulty as were made for BN and BU Cancri, for exam-

Figure 3: A spectral window and amplitudes’ Fourier

spectra of VW Ar1 before and after removal of one or

more periods.
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ple (see Perez Hernandez et al., 1995) should
provide more reasonable 1dentification.
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