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Abstract Eclipsing binary stars with a pulsating component are powerful tools that allow us to probe
the stellar interior structure and the evolutionary statuses with a good accuracy. Therefore, in this study,
spectroscopic and photometric examinations of an eclipsing binary system V948 Her are presented. The
primary component of the system is classified to be a candidate § Scuti variable in the literature. The
fundamental stellar, atmospheric and orbital parameters, and the surface abundance of the star were
determined and the pulsation behaviour was investigated in this study. The orbital parameters were
derived by the analysis of radial velocity and SuperWASP light curves. The spectral classification was
found to be F2V. The initial atmospheric parameters of the primary component were derived by analysis
of the spectral energy distribution and hydrogen lines. The final atmospheric parameters and chemical
abundances of the primary component were obtained by using the method of spectrum synthesis. As a
result, the final atmospheric parameters were determined as T.g= 7100£200K, log g= 4.3+0.1 cgs and
¢ =2.2+0.2km s~ . The surface abundance was found to be similar to solar. The fundamental stellar
parameters of both components were also obtained to be M = 1.722 +0.123,0.762 £ 0.020 Mg, R =
1.655 £ 0.034, 0.689 4 0.016 R for primary and secondary components, respectively. The pulsation
characteristic of the primary component was examined using SuperWASP data and the pulsation period
was found to be ~0.038 d. The position of the primary pulsating component was also obtained inside the
instability strip of § Sct stars. The primary component of V948 Her was defined to be a § Sct variable.

Key words: techniques: photometric, spectroscopic — stars: binaries: eclipsing — stars: variables: §
Scuti — stars: individual (V948 Her)

1 INTRODUCTION

A significant amount of stars is in binary or multiple
systems (Alfonso-Garzén et al. 2014; Duchéne & Kraus
2013). Binary systems, in particular eclipsing binaries,
are very valuable objects because they give us an op-
portunity to determine the fundamental stellar parame-
ters (e.g. mass, radius) with good accuracy. Eclipsing bi-
nary stars include components that have a wide range
of spectral types (e.g. Shokry et al. 2018; Kjurkchieva
& Vasileva 2018; Koo et al. 2017). Therefore, some
of these components can be found inside an instability
strip of a pulsating star group such as § Scuti (6 Sct), v

Doradus or 3 Cephei variables. The existence of pulsat-
ing stars in eclipsing binaries has been known for about
50 years. Until now, lots of pulsating stars in eclipsing
binaries have been found, especially with the contribu-
tion of space missions (e.g. Liakos 2017; da Silva et al.
2014).

One of the most common pulsating variables in
eclipsing binaries is 0 Sct stars. § Sct variables are placed
in the lower part of the classical instability strip, and
they have a spectral type in a range of AO-F5 (Chang
et al. 2013). These variables pulsate in radial and non-
radial pressure and gravity modes, mostly in a frequency
range of 5 — 50 d~! (Breger 2000). The first list of & Sct
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stars in binaries was given by Rodriguez et al. (2000). In
this list, there were only 15 stars. In the following years,
Soydugan et al. (2006a) published a new list of eclips-
ing binaries with a § Sct component. In this study, a re-
lationship between the pulsation and orbital period was
announced. According to this relation, the pulsation peri-
ods of § Sct components increase with a growing orbital
period. The pulsation — orbital period relation has been
improved by new discoveries (Kahraman Aligavus et al.
2017b; Liakos et al. 2012). Furthermore, this relation
was theoretically revealed by Zhang et al. (2013). They
showed that the pulsation period changes according to
the orbital period, the mass ratio of components and also
the filling factor of the pulsating component in an eclips-
ing binary. Additionally, an inverse relationship between
the pulsation period and surface gravity was obtained
for & Sct components in eclipsing binaries (Kahraman
Alicavus et al. 2017b; Liakos & Niarchos 2017; Liakos
et al. 2012). In a recent study, differences between single
and eclipsing binary member ¢ Sct stars were examined
in detail (Kahraman Alicavus et al. 2017b). In this study,
it was shown that single ¢ Sct stars pulsate with longer
pulsation period and higher amplitude compared to § Sct
components in eclipsing binaries. It was also found that
single § Sct stars rotate faster.

Asteroseismology is the most important way to in-
fer stellar interior structure in detail. The combination of
asteroseismic examinations with eclipsing binary anal-
ysis offers us excellent power to understand the stellar
interior structure and evolution. Therefore, eclipsing bi-
naries with & Sct components are crucial tools. Hence,
in this study, analysis of one candidate of this type of ob-
ject is presented. Detailed spectroscopic and photometric
studies of V948 Her are given.

V948 Her is an eclipsing binary system and its vari-
ability was first revealed by Hipparcos (ESA 1997). The
orbital period of the system is 1.275204 d (Kreiner 2004)
and the system was defined to be a detached eclipsing
binary (Liakos & Niarchos 2012). The primary compo-
nent of V948 Her was listed to be a candidate J Sct star
in an eclipsing binary (Soydugan et al. 2006b). Light
curve analysis of the system was previously presented by
Liakos & Niarchos (2012a). In this study, they also ex-
amined the star’s pulsation characteristic. However, they
found no significant result.

In the present study, information about the used pho-
tometric and spectroscopic data is given in Section 2.
Spectroscopic analysis of V948 Her is presented in
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Section 3. Determination of the radial velocities of the
system and analysis of the radial velocity curve are pre-
sented in Section 3.1. The spectral classification, spectral
energy distribution (SED), hydrogen line analysis and
determination of the final atmospheric parameters are
introduced in Section 3.2. In Section 3.3, the chemical
abundance analysis is given. An updated light curve anal-
ysis for V948 Her is provided in Section 4. Examination
of the pulsation characteristics of the primary component
of V948 Her is discussed in Section 5. A discussion and
conclusion are also given in Section 6.

2 PHOTOMETRIC AND SPECTROSCOPIC
DATA

Photometric data of V948 Her were taken from the Super
Wide Angle Search for Planets (SuperWASP) archive!.
SuperWASP is a ground-based programme for detecting
exoplanets by the transit method (Pollacco et al. 2006). It
also provides photometric data on a wide range of vari-
able stars. The programme consists of a two-site cam-
paign. One is located on the island of La Palma and
the other is located in South Africa. The cameras of
SuperWASP observe the sky in both hemispheres ex-
cept for the Galactic disk. Each SuperWASP camera
takes data from broadband filters that have a wavelength
range of 4000—7000A. The precision of SuperWASP
data can reach 0.004 mag for stars brighter than 9.4 mag
(Pollacco et al. 2006). The SuperWASP data on V948
Her (V = 8.91 mag) comprise approximately 13000
data points taken from 2004 to 2008. These data were
used in analysis of the light curve and to examine the
pulsation behaviour of the system.

The spectroscopic data were taken from the ELODIE
archive? (Moultaka et al. 2004). ELODIE is an échelle
spectrograph which was mounted at the 1.93-m tele-
scope of the Observatoire de Haute Provence (France).
The spectrograph was used for about 12 years between
1993 and 2006. It provided many spectra with a resolv-
ing power of ~42000. The wavelength range of spec-
tra covers approximately from 4000 to 6800 A. The re-
duction of spectra was executed automatically by a dedi-
cated pipeline. V948 Her has 13 spectra in the ELODIE
archive. These spectra were taken between 1999 and
2002, and they have signal-to-noise (S/N) ratios from
~20 to 90. In the following analysis, one of the spec-
tra was not taken into account due to its low S/N. Twelve

U http:/twww.superwasp.org/
2 hup:/fatlas.obs-hp.fr/elodie/
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spectra were used in this study to determine the star’s
radial velocity curve, atmospheric parameters and chem-
ical abundance.

3 SPECTROSCOPIC ANALYSIS

Using the star’s ELODIE spectra, first the radial veloc-
ity (vy) curve of the system was obtained. Then spec-
tral classification was performed. The SED of the pri-
mary star was obtained to derive the initial atmospheric
parameter for further spectroscopic analysis. The atmo-
spheric parameters of the primary component of V948
Her were determined from the analysis of hydrogen and
metal lines. Finally, the chemical composition of the pri-
mary component was derived. In all spectroscopic anal-
yses, ATLAS9 model atmospheres (Kurucz 1993) were
used and the synthetic spectra were generated using the
SYNTHE code (Kurucz & Avrett 1981).

3.1 Radial Velocity Analysis

The orbital parameters (eccentricity e, argument of pe-
riapsis w, velocity of the center of mass of the system
V., mass ratio q3, mass function f4, asint [a and ¢ are
semi-major axis and inclination, respectively], and the
amplitude of v, for the star with respect to the center
of mass of the binary K) are obtained by the analy-
sis of radial velocity curves of systems. To obtain these
orbital parameters for V948 Her, the v, values of the
system were calculated using the FXCOR task in the
NOAO/IRAF® package. This task derives the v, values
of components taking into account the cross-correlation
method. In the radial velocity analysis, the ELODIE
spectrum of a well-known radial velocity standard star
HD 50692 (v, = —15.5km s—!, Udry et al. 1999) was
adopted as a template. During the analysis, the wave-
length range of 4400 — 5000 A was used. As a result of
the analysis, only the v, values for the primary compo-
nent were derived, and the spectral lines coming from
the secondary component cannot be seen in any spectra.
For a given spectrum, a v, value with a big uncertainty
was calculated. This value was also not compatible with
the other v, measurements, therefore it was not used in
the analysis. The results of 11 measured v, values of the
primary component are listed in Table A.1.

3 Msecondary/Mprimary Where M denotes the mass

4 p_ i3 2
f = (Msecondary sinz) /(Mprimary + Msecondary)

S http:/firaf noao.edu/
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Table 1 The Results of Radial Velocity Analysis for V948 Her

Parameter Value
P (d)* 1.2752040
T¢ (HID) 2452001.56024
e 0.00000 = 0.00467
w (deg) 123.741 4 0.333
~ (kms—1) —6.157 4+ 0.327
K (kms—1) 81.493 + 0.422

1.4290 £ 0.0074
0.0715 £ 0.0016

a1 sini (106 km)
f(mi,m2) (Mp)

X2 37.431
Time span (d) 1085.1080
rmsy (km s~ 1) 2.451

Notes: The subscripts “1” and “2” represent the primary and
secondary component, respectively. ¢ Fixed parameter.

To analyse the v, curve of the system, rvfit code®
(Iglesias-Marzoaet al. 2015) was used. The rvfit anal-
yses v, curves of single and double-lined binaries or exo-
planets using the adaptive simulated annealing algorithm
(Ingber 1996). This algorithm fits the orbital parameters,
the orbital period P and the time of periastron passage
Ty. Those parameters for V948 Her were derived by run-
ning the rvfit. In this analysis, the P and T parame-
ters were assumed to be 1.275204d and 2452001.56024
(Heliocentric Julian Date, HID) (Kreiner 2004), respec-
tively and they were fixed during the analysis. The ob-
tained results are given in Table 1 and a comparison
of the calculated v, curve with the derived v, values is
shown in Figure 1.

3.2 Atmospheric Parameters

To derive the atmospheric parameters (effective tempera-
ture 7o, surface gravity log g and microturbulent veloc-
ity &) of the primary star, a few different methods were
used and the average spectrum of the system was taken
into account. First, initial information about the atmo-
spheric parameters was obtained with the spectral clas-
sification. Second, the SED and hydrogen lines analyses
were carried out to determine the initial 7.g value of the
star. The final atmospheric parameters were derived by
the analysis of metal lines using the spectrum synthesis
method. According to the v, analysis, the light contribu-
tion of the secondary component in the spectra is neg-
ligible, hence all analyses were carried out only for the
primary component of V948 Her.

O hp:/fwww.cefca.es/people/riglesias/rvfit. html
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Fig.1 Upper panel: comparison of the calculated v, curve (solid line) with the derived v, values (dots). Lower panel: residuals.

®

(i)

Spectral Classification: The spectral classification
was first carried out to obtain preliminary informa-
tion about the star’s Tog, log g and surface chemi-
cal peculiarities. In spectral classification, the spec-
tral and luminosity types are determined by com-
paring the spectra of some standard stars used for
spectral classification with the spectra of observed
stars. In this analysis, the spectral and luminosity
types of the primary component of V948 Her were
determined by considering the minimum difference
between the spectra of standard stars (Gray et al.
2003) and V948 Her. During the classification, the
Hg, Hvy and metal lines in the wavelength range of
~4000—4500 A were taken into account. As a result,
the spectral classification of V948 Her was found
to be F2V and no chemical peculiarities were deter-
mined.

Spectral Energy Distribution: SED analysis was
carried out to derive an initial T.g value for the
primary component. As SED is strongly affected
by the interstellar reddening E(B — V), this value
was calculated from the interstellar extinction map
(Ambres & Lépine 2005). The Gaia parallax’ (Gaia
Collaboration et al. 2016) and the Galactic co-
ordinates of V948 Her were used to obtain the
E(B — V) value. As aresult, £(B — V') was found
to be 0.0106 £ 0.0021 mag. To produce the SED for
the primary component of V948 Her, the SED code

7 6.15 + 0.26 mas

(iii)

(iv)

written by Dr. D. Shulyak (private communication)
was used. The code utilizes the ATLAS9 model at-
mospheres (Kurucz 1993) to generate the SEDs and
fits the calculated SEDs to spectrophotometric and
photometric values of systems. It gives results tak-
ing into account the minimum differences between
the calculated and given fluxes. For the SED analysis
of V948 Her, only BV (Mermilliod et al. 1997) and
2MASS (Cutri et al. 2003) colours could be used.
The log g and metallicity values were obtained as
4.0cgs and 0.0dex, respectively. Subsequently, the
SED T.g value was found to be 6710 £ 120 K. The
SED fit is shown in Figure 2.

Hydrogen Line Analysis: The SED T.g value was
improved by performing hydrogen lines analysis.
During the analysis, log g and metallicity were as-
sumed to be 4.0 cgs and 0.0 dex, respectively. In the
analysis, the T.g value was searched in a range of
6500 — 7500 K with 100K steps. The HS3, Hy and
Ho0 lines were analysed simultaneously. Considering
the minimum difference between the calculated and
observed spectra, the hydrogen T, value was found
to be 7000 +200K. A comparison between the theo-
retical and observed spectra is illustrated in Figure 3.
Final Atmospheric Parameters: Final atmospheric
parameters of the primary component of V948 Her
were obtained by utilizing the excitation and ioniza-
tion potential balance of metal lines. As the iron (Fe )
lines are more available in this T, (~7000K), Fe
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lines were used in the analysis. The combined spec-
trum of the star was divided into parts line by line for
the analysis. In case of blended lines, the parts were
obtained considering the normalisation level. The
analysis was carried out by using the spectrum syn-
thesis method for ranges 6500—7800K, 3.5—4.5cgs
and 1.5—3.0km s~ 'of T,¢, log g and &, respectively.
The T, log g and £ values were searched with steps
of 100K, 0.1 cgs and 0.1 km s~ ‘respectively. During
the analysis, 117 spectral parts were analysed sepa-
rately for the given ranges of the atmospheric param-
eters.

After the metal lines analysis was performed, the T,
and log g values of the star were derived by taking into
account the correlations between excitation-ionization
potential and Fe abundances. The £ parameter was also
determined considering the relation between the depths
and abundances of Fe lines. The mentioned correlations
should equal zero when atmospheric parameters are ac-
curate (for details see Kahraman Alicavus et al. 2016).
The obtained final atmospheric parameters of V948 Her
are given in Table 2.

Table 2 The Final Atmospheric Parameters and v sin ¢ for the
Primary Component of V948 Her

vsini (kms—1)
68 + 6

Torr (K)
7100 £ 200

Ekms™1)
2.240.2

log g (cgs)
43+0.1

3.3 Chemical Abundance Determination

The chemical abundance of the primary component of
V948 Her was derived taking into account the final atmo-
spheric parameters. In this analysis, the spectrum synthe-
sis method was used and all spectral parts were analysed.
The line identification of the spectral parts was made us-
ing the line list of Kurucz®. Abundances of the identified
chemical elements in each spectral part were adjusted un-
til a theoretical spectrum fit the observed one. During the
analysis, the v sin ¢ value was also determined. Although
elemental abundances and vsini value were obtained
from each spectral part, their average values are given
in Table 3 and Table 2, respectively. Comparison of the
theoretical and observed spectra for three spectral parts
are shown in Figure 4. Chemical abundance distribution
of the star is also demonstrated in Figure 5.
Uncertainties of the chemical elemental abundances
were obtained considering all sources of uncertainty.

8 kurucz.harvard.edu/linelists.html
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Table 3 Abundances of individual elements of the primary star
and Sun (Asplund et al. 2009). Number of the analysed spectral
parts is given in parentheses.

Elements Star abundance Solar abundance
6C 8.69£0.52 (3) 8.43+0.05
11Na 6.36 £0.53 (1) 6.24 +0.04
12Mg 7.594+0.53 (4) 7.60 +0.04
14Si 7.36+0.52 (9) 7.514+0.03
20Ca 6.23 +0.50 (10) 6.34 £0.04
21S¢ 2.94+0.52 (5) 3.15+£0.04
22Ti 4.91+0.53 (29) 4.954+0.05
23V 4.544+0.53 (2) 3.93+0.08
24Cr 5.58+£0.55 (25) 5.64 £0.04
25 Mn 4.97+0.54 (9) 5.43£0.05
26Fe 7.28+£0.52 (91) 7.504+0.04
28 Ni 6.12+£0.57 (18) 6.22+0.04
29Cu 3.57+0.53 (1) 4.194+0.04
30Zn 431+0.53 (1) 4.56+0.05
3851 3.05+£0.53 (1) 2.87+0.07
140Zr 2.46+0.53 (1) 2.58+£0.04

Adopted atmospheric models, S/N and the resolving
powers of instruments are some of these sources.
Uncertainties caused by these factors were taken from
Kahraman Alicavug et al. (2017a). Errors in atmo-
spheric parameters also introduce uncertainties in chem-
ical abundances. Therefore, those uncertainties were cal-
culated and it turned out that T, error introduces about
0.12 dex uncertainties in chemical abundance. The errors
of log g and & cause 0.02 and 0.04 dex uncertainties, re-
spectively. All sources of uncertainty were taken into ac-
count and the results are given in Table 3.

4 LIGHT CURVE ANALYSIS

The light curve of the eclipsing binary star V948 Her was
taken from the SuperWASP project. Scattering points in
the light curve were cleaned and it was normalised to 1
for the analysis. Light curve analysis of V948 Her was
previously performed by Liakos & Niarchos (2012a). In
this analysis, they defined the star to be a detached bi-
nary system. While they adopted the primary compo-
nent’s Teg value to be 7000 K, which is very similar to
the T.g obtained in this study, they found the system’s ¢
value to be 0.27 £ 0.03.

The present light curve analysis was performed using
the Wilson—Devinney code (Wilson & Devinney 1971).
The light and radial velocity curves of the system were
analysed simultaneously. The primary star’s Teg was
taken to be 7100K from the spectral analysis of this
study, and it was fixed during the analysis. Additionally,
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Fig.2 The SED fit for the primary component of V948 Her.
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Fig.3 Comparison of the observed (solid lines) hydrogen lines with the calculated spectra (dashed lines) for 7000 K.

the bolometric albedos (Ruciniski 1969) and the bolomet-
ric gravity-darkening coefficients (von Zeipel 1924) were
set to be 0.5 and 0.32 for convective atmospheres, re-
spectively. The logarithmic limb darkening coefficients
were taken from van Hamme (1993) and were fixed in
the analysis. Considering the results of the radial ve-

locity analysis, a circular orbit (e = 0) was assumed.
Furthermore, synchronous rotation was accepted. The
Teg of the secondary component, the surface potentials
(Qprimary,sccondary)s the phase shift (¢), ¢, 7, a and V
were calculated and the analysis was carried out taking
into account the detached binary approach.
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In this analysis, first the ¢ value was searched consid-
ering the sum of squared residuals (X(O — C)?). The ¢
value was fixed with a step of 0.1 from 0.1 to 1, and anal-
ysis was performed for each ¢ value. The result of this
research is shown in Figure 6. As can be seen from the
figure, ¥(O — C')? is a minimum for ¢ ~ 0.4. Therefore,
the ¢ value of the system was searched for around this
minimum value.

During the analysis, no third light contribution was
found. The results of the light curve analysis are listed
in Table 4, and the fit of the theoretical and SuperWASP
light curves is illustrated in Figure 7. Roche geometry of
V948 Her is also shown in Figure 8.

5 PULSATION BEHAVIOR

V948 Her was defined to be a candidate § Sct star in
an eclipsing binary (Soydugan et al. 2006b). Ground-

Table 4 Results of Light Curve Analysis for V948 Her

Parameter Value
a(Ro) 6.7160 £ 0.0535
i(°) 86.896 & 0.044
Vy (kms~h) -6.210+0.002
T ovimary () 7100 4200
Tsecondary (K) 4430+ 250
Qprimary 4.5205 +0.0048
Qsccondary 5.5838 £0.0101
Phase shift 0.00040 % 0.00004
q 0.443 +0.013
Iprimary,secondary 0.32,0.32
Aprimary,secondary 0.5,0.5
Lprimary / (Lprimary + Lsecondary) 0.9811 4+ 0.0043
Lsccondary / (Lprimary + Lsccondary) 0.0189 £ 0.0050

based photometric observations of the system were car-
ried out by Liakos & Niarchos (2012a). However, they
did not find convincing pulsation behaviour. According
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Fig.8 Roche geometry of V948 Her at orbital phase 0.75.
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to the correlation between the pulsation and orbital pe-
riod (Kahraman Aligavus et al. 2017b), the primary com-
ponent of V948 Her should pulsate with a period of
~0.036d. When the SuperWASP light curve was exam-
ined, in only a few days, the pulsation behaviour of the
primary component of V948 Her was clearly seen, as
shown in Figure 9. In the figure, the pulsations can be
clearly seen in the maximums of the light curve and even
during the eclipse. According to this behaviour, the pul-
sation period of the primary component of V948 Her was
estimated to be ~0.038 d which is very similar to the ob-
tained period from the pulsation—orbital period correla-
tion. However, to acquire an accurate result for this sys-
tem, high-quality photometric observations are needed.

6 DISCUSSION AND CONCLUSIONS

In this study, detailed spectroscopic and photometric
studies of V948 Her were presented. The orbital parame-
ters of the system were obtained by analysis of the radial
velocity and light curves. According to the result of light
curve analysis, it was shown that the light contribution
of the primary component in total is about 98% and the
spectral lines of the secondary component cannot be seen
in any spectra. Therefore, only the radial velocities of
the primary component were measured in the study. The
obtained radial velocities were analysed and the results
were improved by simultaneous analysis of radial and
light curves. Using the results of this analysis, the astro-
physical parameters of V948 Her were derived as listed
in Table 5. By utilizing these astrophysical parameters,
as well as the interstellar absorption value A, (Schlafly
& Finkbeiner 2011) and the bolometric correction (Cox
et al. 2000) for V948 Her, the distance of the system was
calculated to be 155410 pc, which is compatible with the
distance provided by Gaia (~162 pc, Gaia Collaboration
et al. 2016) within errors.

The atmospheric parameters and the chemical
abundances of the primary component were obtained.
According to the results of these analyses, T and log g
values are 7100K and 4.3 cgs, respectively and the star
has nearly solar abundance. Using the fundamental pa-
rameters, the log g value of the primary component was
also calculated to be 4.24 £ 0.04 cgs, which is very sim-
ilar to the spectroscopic log g.

The pulsation behaviour of the primary component
of V948 Her was also investigated. The pulsation period
was found to be ~0.038 d. However, the star needs high-
quality observations to determine a more exact pulsation
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Table 5 Astrophysical Parameters for V948 Her
Parameter Primary Secondary
M (Mg) 1.722+£0.123 0.762 +0.020
R (Rw) 1.655+0.034 0.689 +0.016
L (L) 6.233 +0.749 0.164 +0.031
Mpolometric (mag) 2763 +£0.691  6.71541.327

period. The position of the pulsation component in the
pulsation—orbital period correlation is demonstrated in
Figure 10. As can be seen from the figure, the star is
compatible with the relation. In the study of Kahraman
Alicavus et al. (2017b), more relations between the pul-
sation period and other parameters (e.g. Teg, logg, M
and R) of the § Sct stars in eclipsing binaries were given.
Using these relations, Teg, log g, M and R parameters
of the primary component of V948 Her were calculated.
As a result of these calculations, the parameters were
found to be Teg= 7990 £ 300K, log g= 4.11+0.20cgs,
M = 20+02Mg and R = 2.24 £ 0.2 Rs. Only
the log g parameter is compatible with the spectroscopic
log g within error. The other parameters differ from the
obtained values in this study. There are a few reasons
for these results. First, the pulsation period of V948
Her is not exact. Second, T.g values used to check the
Teq — pulsation period correlation are mostly photomet-
ric values and not so accurate. Therefore, the error in the
Teg derived from the T.g — pulsation period relation is
big. Additionally, M and R are also generally assumed to
be based on photometric results and in the correlations of
the pulsation period — M and R, those photometric pa-
rameters were used to check the relationships (Kahraman
Alicavus et al. 2017b). Hence, some correlations given
in Kahraman Alicavus et al. (2017b) should be examined
again by only using the spectroscopic results.

The position of the primary pulsating star is shown
in the Hertzsprung-Russell (H-R) diagram in Figure 11.
The star is placed inside the § Sct instability strip and it
is close to the red edge. In this part of the H-R diagram,
there is a transition region where the convective envelope
of a star turns into a radiative envelope. In the determi-
nation of the theoretical red edge of the J Sct instabil-
ity strip, there are some difficulties because of the inter-
action between convection and pulsation (Dupret et al.
2004). Therefore, it is important to derive accurate fun-
damental stellar and atmospheric parameters for § Sct
stars placed in this region. The § Sct stars in eclipsing
binaries are really essential for obtaining accurate funda-
mental parameters for further theoretical studies. Hence,
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the present study of V948 Her will be an important con-
tribution for further theoretical examinations.
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Appendix A:

Table A.1 Radial Velocities for the Primary Component
of V948 Her

HID Orbital vy primary
2450000 + phase (kms—1)
2491.4213 0.1433 —70.535 +1.293
2302.6956 0.1468 —75.576 £+ 1.700
1411.3368 0.1537 —72.109 £+ 1.484
2491.5323 0.2303 —85.850 +1.088
1406.4243 0.3014 —83.951 £1.085
1739.3791 0.4006 —54.584 £0.767
1743.4511 0.5938 39.663 +0.601
1409.3839 0.6223 50.572 +1.203
1742.4267 0.7905 71.952 +1.122
1408.3965 0.8480 57.902 4+ 0.987
1741.3929 0.9798 10.099 4+ 1.327
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