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RESUMEN

Se ha realizado fotometria fotoeléctrica uvbyf de la estrella § Scuti de gran amplitud
HD 79889. El anilisis de los datos, mediante el método de la Transformada de Fourier,
indica que HD 79889 es un pulsador monoperiédico. Mediante el método cldsico O-C se
obtiene un periodo de pulsacién de 0.095869448 dias. Se han determinado los pardrmetros

fisicos de esta estrella.

ABSTRACT

uvbyf photoelectric photometry of the high amplitude § Scuti type star HD 79889
is presented. Analysis of the data using the Fourier Transform establishes HD 79889 as a
monoperiodic pulsator. Using the classical O-C method, a period of 0.095869448 days is
obtained. The physical parameters of this star are determined.
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1. INTRODUCTION

HD 79889 was first reported as a variable star by

ja (1987), who estimated a period of 0.09586974
ith a V amplitude of 0.4™, with eight nights of
bservation, establishing it as a member of the high
mplitude § Scuti star class. From the epochs of
1€ light maxima obtained during his observational
:ason, he derived the following ephemeris:

light maxima = JD(hel)2446506.0074 +
+ 0.0958697 E

We carried out observations in the Strémgren
/stem to determine the physical parameters of this
ar.

II. OBSERVATIONS

The observations were carried out in the years
987, 1988 and 1989 at Sierra Nevada Observatory
1 Spain, over five nights using the 75-cm telescope
ith simultaneous photometric observations with
1€ uvby filters of the Stromgren system, and three
ther nights using the 60-cm telescope, with the
filter only. Moreover, a night was devoted to
multaneously measuring HD 79889 in the n» and
bands in the HB Crawford system using the 75-
n telescope. The photometer attached to the 60-
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cm telescope is a single channel pulse-counting one
using a cooled Lallemand photomultiplier (Sareyan
1978). The other photometer is a six-channel
one, containing both uvby and Hf sections, using
uncooled EM1 photomultipliers type 9789 QA. The
uvby instrument is a four-channel spectrograph-
photometer and the HB photometer is a two-
channel one (Gronbech, Olsen and Strémgren
1976; Gronbech and Olsen 1977).

The comparison stars were the same stars used by
Oja (1987). C1 = HD 79763 and C2 = HD 80079,
whose spectral types are A0 in both cases (SAO Star
Catalogue 1971) which is close to the A3 reported in
the same catalogue for HD 79889. Each integration
generally consists of 60 s for the variable and 40 s
for each of the two comparison stars. This gives us
for any of the stars an internal observational error of
less than 0.005™ for the u filter. In the HA system,
each observation consisted of three integrations of
35 s, which yielded an internal error better than
0.006™ in the n band.

More than 150 observations were obtained for
each comparison star during the five nights using
the 75-cm telescope. The mean errors from night
to night for C2-C1 were 0.004™, 0.002™, 0.002™,
and 0.002™ for y, by, m; and ¢y, in the instrumental
system. There is no sign of variability for either
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C1 or C2 during the observations reported here,
according to Oja (1987), and this also shows the
uniformity of the system. The mean error obtained
for C2-C1 from the observations using the 60-
cm telescope is Ay = 0.003™, very similar to that
obtained using the 75-cm telescope.

To take into account the range in color indices
of the objects in the present study, a sct of 25
standard stars were carefully selected from the
lists of Crawford and Mander (1966); Crawford
and Barnes (1970) as well as by Olsen (1983),
although these standard stars are slightly brighther
than the studied stars. Six of these standards
were utilized for extinction procedures and at least
three measurements of each were made every night
before, at and after the meridian; moreover, one
night was devoted exclusively to observations of
standard stars.

We took care to be able to carefully transform our
data into the uvbyf system of Olsen (1983), which
is essentially that of Crawford and Mander (1966)
and Crawford and Barnes (1970). In this way, the
typical deviations obtained in the transformations
to the standard system were: 0.010™, 0.007™,
0.008™, 0.010™ and 0.006™ for V, b~y, my, ¢1 and
B respectively. The following values were obtained
for HD 79763: V = 5.964™ (+0.005), b—y = 0.024™
(£0.003), m; = 0.174™(+0.003) and ¢; = 1.026™
(£0.004); for HD 80079: V = 6.915™(+0.007), b-
y = —0.012™(+0.003),m; = 0.138™ (+0.004) and
c1 = 1.074™(+0.005). All the uvby data obtained
using the 75-cm telescope are presented in Table 1,
as magnitude differences of HD 79889-HD 79763
in the standard system versus heliocentric Julian
Day. In Table 2 the Hf values for the variable star
are listed. By using the single-channel photometer
we collected only observations in the y filter for
the variable and the two comparison stars, but
knowing A(b—y) in the standard system and Ay in
the instrumental system for the star minus Cl, we
can also calculated AV in the standard system for
these stars. The magnitude differences calculated
in this way are presented in Table 3.

ITI. RESULTS AND DISCUSSION

Although the light curves for HD 79889 from Oja
(1987) did not indicate changes in light variation,
we have tested this phenomenon using the Fourier
Transform method (Lépez de Coca, Garrido and
Rolland 1984) obtaining on the periodogram a
principal peak very close to that frequency which cor-
responds to the period given by Oja. After prewhiten-
ning this frequency, the resulting periodogram
did not show any trace of another peak, suggesting
the monoperiodicity of this star. This analysis was
done for all of the four uvby filters, and the results,
in all four cases, were consistent.
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If HD 79889 is a monoperiodic star, the classic
O-C method can be applied. It is well know
that for one star with the characteristics of H
79889, a high amplitude star, and with the s
of data collected by both Oja and by us (Sien
Nevada Observatory, SN). The precision that ca
be obtained using the O-C method is much large
than that derived using the Fourier Transfor
method. In this way, the times of maxima fro
the observations collected by both Oja (1987) (O8’
and SN were calculated and they are listed in th
second column of Table 4. In total, nineteen ligl
maxima times (from 1986 to 1989) were used for th
determination of the ephemeris of the light curve «
HD 79889.

There are some problems related to the der
vation of these times of maxima because the ligl
curve is not symmetric. In relation to this point;
is very important to make a great effort, not on
to derive these times of maxima homogeneousl
but also with precision; that is, the time of maximn
calculated must correspond to the instant th:
maximum light occurs in order to avoid systemat
tendencies. Now, the precision is difficult 1
evaluate in this case, but simultaneous photomet:
can be useful because we can compare the resul
obtained using each one of the four filters.

We have made comparisons with different bisec
tional methods that take into account the asym
metry of the light curve, but the results of thes
methods depend too much on the observed poin
that define the maximum light and these points pre
sent two problems: first, generally the number ¢
points around maximum is not large, and seconc
the observed points are not always very well def
ned. This implies that these methods in some c:
ses do not give homogeneous results for such anah
sis. A second possibility is to adjust a polynomi:
to the points around the maximum. This metho
also presents some problems: if the order of the fi
ting is very low, tendencies appear in the result
also, if the order is very high there is a great d¢
pendence with isolated points and the method do¢
not give homogeneous results. Moreover, it is di
ficult to find the best order that joins these par:
meters. A third possibility consists in an adjustmer
using Fourier series. This method gives homoge
neous and precise results, especially when the nun
ber of points is large and the light-curves are we
defined, but there is also some difficulty in applyin
it to isolated maxima of light if the number of obse:
ved points is not large and the precision is not higl
We have inspected a fourth method based on cu
bic spline routines that takes into account a certai
degree of randomness for the observational poin
and rejects those points that are separated a certai
distance from the general tendency. We can test
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TABLE 2

Hp VALUES FOR HD 79889

HJD B HID B8 HID B HID B HID B8
2446949, + 2446949, + 2446949, + 2446949, + 2446949. +
0.3867 2.786 0.4041 2.828 6.4233 2.790 0.4425 2.762 0.4618 2.753
0.3871 2.786 0.4046 2.827 0.4238 2.789 0.4430 2.754 0.4624 2.754
0.3876 2.792 0.4051 2.831 0.4243 2.795 0.4435 3.761 0.4629 2.757
0.3881 2.789 0.4055 2.844 0.4250 2.794 ||  0.4440 2.755 0.4635 2.745
0.3891 2.803 0.4060 2.848 0.4267 2.782 0.4445 2.766 0.4640 2.740
0.3896 2.797 0.4103 2.838 0.4264 2.786 0.4450 2.753 0.4646 2.732
0.3914 2.794 0.4108 2.836 0.4292 2.782 0.4455 2.769 0.4651 2.736
0.3919 2.804 0.4112 2.831 0.4397 2.778 0.4460 2.754 0.4656 2.742
0.3924 2.799 0.4118 2.829 0.4302 2.781 0.4465 2.750 0.4661 2.743
0.3929 2.798 0.4123 2.830 0.4307 2.783 0.4471 2.748 0.4666 2.751
0.3934 2.804 0.4129 2.838 0.4311 2.782 0.4476 2.759 0.4672 2.752
0.3939 2.820 0.4133 2.835 0.4317 2.771 0.4481 2.769 0.4677 2.745
0.3944 2.824 0.4138 2.837 0.4322 2.767 0.4513 2.748 0.4683 2.729
0.3949 2.808 0.4143 2.832 0.4327 2.779 0.4518 2.756 0.4714 2.738
0.3954 2.808 0.4148 2.830 0.4332 2.781 0.4523 2.763 0.4719 2.748
0.3959 2.810 0.4153 2.823 0.4337 2.771 0.4528 2.753 0.4735 2.758
0.3964 2.830 0.4157 2.827 0.4347 2.760 0.4533 2.740 0.4740 2.7569
0.3969 2.826 0.4162 2.821 0.4351 2.769 0.4539 2.738 0.4745 2.751
0.3974 2.828 0.4167 2.822 0.4356 2.776 0.4544 2.733 0.4750 2.744
0.3980 2.820 0.4172 2.809 0.4361 2.771 0.4549 2.748 0.4754 2.743
0.3985 2.815 0.4178 2.810 0.4368 2.773 0.4554 2.752 0.4759 2.743
0.3991 2.822 0.4184 2.805 0.4375 2.767 0.4560 2.763 0.4764 2.746
0.3995 2.824 0.4190 2.806 0.4382 2.761 0.4565 2.745 0.4769 2.727
0.4000 2.839 0.4195 2.799 0.4387 2.765 0.4569 2.736 0.4774 2.741
0.4005 2.832 0.4200 2.798 0.4391 2.769 0.4585 2.729 0.4779 2.753
0.4011 2.837 0.4205 2.805 0.4396 2.773 0.4590 2.728 0.4785 2.757
0.4016 2.827 0.4209 2.802 0.4401 2.768 0.4594 2.737 0.4790 2.752
0.4022 2.830 0.4214 2.803 ||  0.4406 2.773 0.4599 2.725 0.4795 2.746
0.4027 2.833 0.4219 2.794 0.4411 2.762 0.4604 2.726 0.4816 2.759
0.4032 2.840 0.4224 2.797 0.4415 2.764 0.4609 2.730 0.4821 2.764
0.4036 2.838 0.4229 2.790 0.4420 2.759 0.4614 2.739 0.4826 2.762
TABLE 3
OBSERVATIONS OF 60-cm TELESCOPE
HJD aAv HJID AV HID AV HJD AV HID AV
2447115, + 2447115, + 2447118, 4 2447118, 4 2447219, 4

0.5771 2.874 0.6571 2.735 0.6056 2.714 0.6926 2.909 0.5539 2.774
0.5826 2.903 0.6614 2.776 0.6089 2.643 0.6958 2.859 0.5581 2.674
0.5883 2.934 0.6806 2.911 0.6125 2.611 0.6989 2.791 0.5618 2.622
0.5926 2.963 0.6847 2.932 0.6163 2.624 0.7025 2.700 0.5656 2.622
0.5967 2.977 0.6888 2.954 0.6194 2.647 0.7059 2.644 0.5695 2.641
0.6025 2.994 0.6927 2.967 0.6230 2.676 0.7090 2.621 0.5724 2.673
0.6068 3.002 0.6968 2.985 0.6273 2.722 0.7121 2.625 0.5769 2.721
0.6104 3.004 |[ 2447118. + 0.6311 2.762 0.7156 2.650 0.5809 2.755
0.6141 2.998 0.5673 2,969 0.6373 2.814 0.7187 2.682 0.5852 2.793
0.6177 2.979 0.5708 2.981 0.6408 2.843 0.7233 . 2.722 0.5899 2.833
0.6233 2.935 0.5742 2.999 0.6443 2.867 0.7285 2.771 0.5941 2.858
0.6271 2.867 0.5778 3.008 0.6674 2.985 0.7320 2.802 0.5988 2.892
0.6311 2.785 0.5813 3.009 0.6716 2.992 0.7351 2.829 0.6034 2.923
0.6350 2.683 0.5846 3.007 0.6754 2.999 0.7382 2.849 0.6073 2.946
0.6388 2.630 0.5878 2.994 0.6784 3.000 || 2447219. ¥ 0.6118 2.968
0.6437 2.617 0.5912 2.971 0.6815 2.995 0.5406 2.974 0.6161 2.980
0.6472 2.646 0.5988 2.880 0.6845 2.990 0.5448 2.945 . 0.6219 2.994
0.6531 2.700 0.6023 2.802 0.6877 2.968 0.5500 2.858 0.6288 3.015
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%! number of degrees of randomness and choose the TABLE 4

%: best one taking into account the factors of homoge-

g: neiIty 33:1. precisio::ll. . ] . ] HD TIMES OF MAXIMA OF HD 79889

=] n this way, the times of maxima for = - -

"' 79889 have be);n calculated. When simultaneous ! 2 4:)1(‘)'08:) + Ei | 0-C(d) | Obs
photometry has been available each maximum has T T 46298 3:;79 2736 | 0.0004 | O87
been derived as an average over the four uvby bands 2 | 4 6507.3501 -4632 0' 0001 | 087
and the precision can also be tested by comparing 3 46507. 4459 | -4631 -0'0000 087
the results obtained for each of the four filters. 4 46508.4049 4621 | 0.0003 08T
In all these cases the internal errors are less than 5 |4 6509' 4587 | -4610 _0’0005 087
0.90005. Also, both precision and homogeneity of 6 | 465104175 | -4600 | -0.0004 08T
the times of maxima calculated can be tested when 7 | 465244152 | -4454 | 0.0004 087
the O-C method is applied and the residuals are 8 | 46950.4595 .10 | 0.0009 SN
obtained. These residuals are listed in the fourth o | 46951.4174 o! o.0001 | SN
column of Table 4 in days, and they are in very good 10 | 47115.6420 | 1713 | 0.0003 | SN
agreement. . 11 | 47118.6131 | 1744 | -0.0005 | SN

When the O-C method was applied to all the 12 | 471187102 | 1745 | 0.0007 | SN
nineteen available maxima, taking as initial time our 13 | 47121.6813 | 1776 | -0.0002 | SN
second light maximum, namely T = 2446951 41749, 14 | 47219.5637 | 2797 | -0.0005 | SN
and asinitial period P = 0.0958697¢, as given by Oja 15 | 47551.4645 | 6259 | 0.0003 | SN
(1987), then the least square fit converged to 16 | 47551.5599 | 6260 | -0.0002 | SN

17 | 47551.6560 6261 0.0001 SN
To = 2446951.41733 % 0.00009 (H]D) ¢)) 18 | 47553.5720 | 6281 | -0.0004 | SN
Po = 0.095869448 + 0.000000021 (days). 19 | 47553.6692 | 6282 | -0.0000 | SN

We have again applied the Fourier Transform
method, prewhitening the frequency v that corres-
ponds to the derived period Pg. Again, the resul-
ting periodograms did not show any trace of an-
other frequency; moreover, these periodograms ap-
pear cleaner than those given above. In Table 5
are listed the amplitudes and phase-shift resulting
from Fourier analysis for all four filters, consider-
ing truncated Fourier series up to 6 terms, and ta-

king Ty as initial time from equation (1). The num-
ber of the harmonic is listed in the first column.
From Table 5 it is seen that the maximum light in
the bands v, b and V occurs after that correspon-
ding to the band u in about 0.016 cycles for the first
and second harmonic. This effect is also noted for

TABLE 5
FOURIER ANALYSIS
u v b V
H A © A © A © A ©
(mag) (rad) (mag) (rad) (mag) (rad) (mag) (rad)

v 0.1827 4.341  0.2441 4.240 0.2136 4.239  0.1740 4.218
9 5 6 2 5 3 6 4
2u 0.0557 4.876  0.0743 4.664 0.0664 4.678 0.0548 4.667
9 16 6 8 5 8 6 11
3 0.0194 5.234  0.0278 5.030  0.0238 5.035  0.0206 5.062
9 45 6 21 5 22 6 29
4qv 0.0077 5.338  0.0116 5.346  0.0100 5.418 0.0084 5.398
9 113 6 51 5 52 6 72
5v 0.0034 5.709  0.0049 5.503  0.0041 5.618 0.0031 5.472
9 255 6 121 5 129 6 194
6v oo <+« 0.0029 5.868  0.0022 5.912  0.0021 5.837
6 203 5 236 6 282
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the third harmonic. For the harmonics of higher
order, the errors are too large. This effect can be
explained in terms of temperature and log g varia-
tions. A detailed discussion can be found in Garrido,
Garcia-Lobo, and Rodriguez (1989z); Garrido and
Rodriguez (1989b).

In Figure 1 the light and color-index variations
of HD 79889 over the cycle of pulsation are shown.
The short period and the form of the light curve
suggests that HD 79889 can be classified as a “dwarf
cepheid”(Breger 1980). The increasing branch is
shorter than the decreasing one and the minimum
light occurs about the phase 0.7. The curves for
b—y and B are very close to the light curve since
these two parameters are indicators of temperature.
The curve in ¢; is also very close to the light
curve, although the maximum in C; occurs after the
maximum in V due to the phase-shift between the
different colors mentioned before.

In order to decide if HD 79889 is a high
amplitude § Scuti star (belonging to population I') or
an SX Phe star (belonging to an older population)

T T —r e
272 | ¥ s Y
Y 2.88 .'." T."'.. ! B
. ) . s
s . s
s e >
0.10 ;':!“:”,.-:_ 3:*‘;“:.
. | > e, N e,
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Fig. 1. Light and color-index variations of HD 79889 in
the uvbyf photometric system over the cycle of pulsation.

the metallicity and/o, the space motion should be
known. The space motion is not available, but
Oja’s discussion of proper motion suggests that HD
79889 is a high amplitude § Scuti star.

Now, from Figure 1 it is shown that there
is a variation in m; throughout the pulsation
cycle. Available Stromgren photometry with good
precision for high amplitude § Scuti stars, for
example, for AD CMi (Breger 1975; Rodriguez,
Lépez de Coca and Rolland 1988), DY Her (Breger,
Campos and Roby 1978), VZ Cnc (Epstein and
Epstein 1973), shows only a slight or no variation
of the m; index over the cycle of pulsation. On
the other hand, for example for the SX Phe
stars CY Aqr (Van Citters 1976; Lépez de Coca
1986), PY Peg (Van Citters 1976; McNamara and
Feltz 1976), SX Phe (McNamara and Feltz 1976),
KZ Hya (Przybylski and Bessell 1979; McNamara
and Budge 1985), XX Cyg (joner 1982), BL
Cam (McNamara and Feltz 1978) this variation is
significant. In this situation, it is possible that the
behavior of my in HD 79889 is that of a SX Phe star.
However, it is obvious that the variation of m; in
absolute value is only qualitative and must be tested
with another parameter.

In this way, we can compare the variation of m of
the star with that inferred from the Hyades by the
change in temperature over the cycle of pulsation
(Breger 1980). That is, we are analyzing the
variation of the parameter é§m; (defined as ém; =

TABLE 6

PHOTOMETRY (NORMAL POINTS) OF HD 79889

Phase \' b-)' my <1 ﬂ
0.00 8.583 | 0.107 | 0.172 | 0.961 | 2.833
0.05 8.598 | 0.111 | 0.169 | 0.960 | 2.833
0.10 | 8.646 | 0.122 | 0.166 | 0.945 | 2.829
0.15 8.688 | 0.133 | 0.162 | 0.926 | 2.811
0.20 | 8.736 | 0.145 | 0.160 | 0.902 | 2.793
0.25 | 8.782 | 0.155 | 0.157 | 0.875 | 2.783
0.30 8.815 | 0.164 | 0.156 | 0.855 | 2.774
0.35 8.848 | 0.172 | 0.154 | 0.836 | 2.768
0.40 | 8.879 | 0.178 | 0.153 | 0.814 | 2.764
0.45 8.907 | 0.184 | 0.152 | 0.798 | 2.757
0.50 | 8.929 | 0.189 | 0.151 | 0.781 | 2.753
0.55 | 8.948 | 0.193 | 0.151 | 0.771 | 2.745
0.60 | 8.964 | 0.196 | 0.150 | 0.767 | 2.739
0.65 | 8.971 | 0.194 | 0.152 | 0.765 | 2.743
0.70 | 8.969 | 0.190 | 0.153 | 0.764 | 2.745
0.75 | 8.950 | 0.186 | 0.155 | 0.765 | 2.748
0.80 | 8.909 | 0.175 | 0.158 | 0.772 | 2.763
0.85 8.840 | 0.157 | 0.164 | 0.796 | 2.786
0.90 8.744 | 0.137 | 0.170 | 0.846 | 2.812
0.95 | 8.627 | 0.113 | 0.171 | 0.923 | 2.826
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ﬁ: mi(Hyades)-m, (star) at the same temperature). It
ican be shown that the behavior of §; is different for

55X Phe and high arvplirude § Scuti stars (Rodriguez

Ii"‘_.’-1989). The vari:iic . of my for a SX Phe star
‘over a cycle of pul.uion is always greater than
that inferred from the Hyades, but this variation
is always smaller for a high amplitude é Scuti star.
In this case, the behavior of §my for HD 79889 is
analogous to that of a high amplitude § Scuti star.

In order to derive the reddening, temperature
and gravity from the observed data, normal points
were formed at phase intervals of 0.05 cycles,
using cubic spline routines to fit the observational
points. These normal points, are presented in
Table 6. The V light curve (max 8.583™, min
8.971™), is in good agreement with that obtained
by Oja (8.595™, 8.995™). From our values of
(b-y), (0.107™, 0.196™), the corresponding values
of (B-V) are 0.175™ and 0.297™, (Cousins 1987),
which compare very well with those obtained by Oja
(0.180™, 0.295™).

A reddening of E;_,, = 0.006™ was derived and
the unreddened indices (b—y)o, mp and co were
calculated from the relations given by Crawford
(1975) in Philip, Miller and Relyea (1976). In
this way, mean values of §m; = 0.034™ and éc; =
0.098™ were obtained. Since the derived values of
6c1 is much smaller than that limit §¢; = 0.281™
from Philip’s calibration, we can conclude that this
star is not too luminous and we can safely apply this
calibration.

With these indices and by using Petersen’s (Peter-
sen and Jorgensen 1972) formulae, we find that
the temperature of HD 79889 varies between 8130
K and 7380 K. The mean temperature, averaged
over a pulsation period is 7690 K. On the other
hand, we find that gravity varies from log g = 4.20
to log g = 3.84, with an average value of log g
= 3.98. These temperature and effective gravity
variations are plotted in Figure 2. This figure
shows that large values for log g are present for
phases between 0.8 and 0.95 corresponding to large
outward accelerations. If we consider only the ones
from 0.0 to 0.75, an average value of log g = 3.94
can be derived. By means of the formulae given by
Crawford (1975) we obtain a My = 1.9™ with o =
0.3™ over the pulsation cycle.

On the other hand, using the calibration for
abundances from Nissen (1981) with émypmi, =
0.031™ at minimum light (phases from 0.5 to 0.75),
we obtain [Me/H] = —0.3; thatsuggests normal, near
solar abundances for this star, typical of the high
amplitude § Scuti stars and opposed to the metal
deficiency of the SX Phe stars.

In order to calculate the mass, radius, age
and My, the evolutionary tracks from Claret and
Giménez (1989) have been used for X = 0.70 and Z
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Fig. 2. Observed V, temperaturae and effective gravity
variations of HD 79889.

= 0.02. In this way, a mass of 1.8(+£0.1) Mg and a
radius of 2.4(+0.2) R have been obtained in a very
close post-main sequence state of evolution. The
age corresponding to the position of this star in the
log g-log T, s diagram is 1.3(+0.2)x10° years and
Mot = 1.6™(+0.2) in agreement with the above M,
within the error bars. In addition, we can check
these values derived with the Period-Luminosity-
Color relation for § Scuti stars from Lépez de Coca
et al. (1989). In this way, the bolometric magnitude
derived is My = 1.66(£0.10).

A radius of 2.5(%£0.1) Rg has been calculated,
by means of the formulae given by Moon (1984,
1985), for (b—)o < 0.335 in good agreement
with that mentioned above. Furthermore, we
obtain a pulsation constant Q = 0.035, which
although higher than normal, is not an unusual
value for several other high amplitude § Scuti stars
(Rodriguez et al. 1988) and it can be considered
as indicative of pulsation in the fundamental radial
mode.
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TABLE 7
PHYSICAL PARAMETERS FOR HD 79889
Parameter Mean Value | Sigma | Error Range
\4 8.817 +0.130 8.583-8.971
Es-y 0.006 +0.004
(b-y)o 0.154 +0.030 0.101-0.190
m, 0.161 +0.007 0.152-0.174
Co 0.840 +0.072 0.762-0.959
B 2.780 +0.033 2.739-2.833
T.(K) 7690 +250 7380-8130
log g 3.94 +0.11 3.84-4.20
Mya 1.6 +0.2
M(Mp) 1.8 +0.1
R(Rp) 2.4 +0.2
Age(10° years) 1.3 +0.2
d(pe) 280 +30

A summary of the physical parameters of HD
79889 is presented in Table 7. In this table, the
column with heading “sigma”lists typical deviations
over the cycle of pulsation.

We are indebted to many people at Instituto
de Astrofisica de Andalucia and at Instituto de
Astronomia of the Universidad Nacional Auténoma
de México. In particular to E. Garcia-Lobo
and J.L. Sedano for their help during the run
of observations, to J.H. Peia and R. Peniche
for valuable comments during the preparation of
this paper. Also, we are very grateful to M.J.
Lépez-Gonzilez, J. Miller and J. Orta for their
help in preparing the final manuscript.  This
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