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  Abstract 
We present high resolution spectra of the eclipsing binary AB Cas with a δ Sct-type pulsating star, which were obtained using the 
Bohyunsan Optical Echelle Spectrograph in Korea. The radial velocities (RVs) for the primary and secondary components are measured 
from a total of 27 spectra, secured during 2 nights on October 2015. In order to obtain the accurate physical properties, we 
simultaneously analysed our RV curves together with previously published uvby light-curves. Individual masses, radii, and effective 
temperatures of both components are determined to be M1=2.01±0.02 Msun, M2=0.37±0.02 Msun, R1=1.84±0.02 Rsun, and R2=1.69±0.03 
Rsun, Teff,1=8,000±250 K and Teff,2=4,900±150 K, respectively. In addition, we investigate the evolutionary history of AB Cas using 
theoretical evolutionary models to give the best representation for their physical parameters. All of these indicates that AB Cas is an 
oscillating Algol-type eclipsing binary (oEA) with the less massive and cool secondary star filling its inner Roche lobe, which may have 
experienced rapid mass transfer. 

Time-series spectroscopy of the eclipsing binary AB Cas 
with a pulsating component 

Fig. 1. High-resolution spectrum of AB Cas over six spectral ranges of 
special interest. The spectrum was obtained at the orbital phase of 
0.63. Black dots represent observed data and blue, red, and green lines 
represent synthetic spectra of 8,500 K, 8,000 K, 7,500 K, respectively, 
from the atmosphere models by Kurucz (1993). 

Temperature and Velocity Solutions 

Fig. 2. Radial velocity curves of AB Cas with the fitted models. Filled 
and open circles represent RV measurements for primary and 
secondary components with FDBinary code developed by Ilijic et al. 
(2004), respectively. The upper panel displays radial velocities of 
both components with the WD runs. The lower panel is the residuals 
between observations and theoretical models. The triangles 
represent the both velocities measured using two gaussian functions. 

Fig. 3. uvby light curves of AB Cas with fitted 
models. The circles are measures from the paper of 
Rodriguez et al. (2004, RGC). In the upper panel, 
the solid lines represent the synthetic curves 
obtained with the WD runs. The lower panel is the 
light residuals between measures and theoretical 
models. 

Table 1. Radial Velocities of AB Cas 

Table 2. Binary parameters 

Table 3. Physical properties 

Fig. 4. HR diagram of the primary (P) and secondary 
stars (S) of AB Cas. The continuous black lines 
represent the single star evolutionary tracks for the 
present masses of both components of AB Cas 
adopted from Girardi et al. (2000). The blue (B) and 
red (R) edges of the δ Sct instability region are 
indicated. The green and pink colored lines 
represent theoretical evolutionary track of De Loore 
& Van Rensbergen (2005) for the donor (3.0 M) 
and gainer (1.2 M) stars in close binary system. 

Fig. 5. Diagrams of the orbital periods  (a), the 
gravitational forces (b), surface gravities (c) against 
the pulsation periods for oEA stars. The star symbols 
represent the parameters of AB Cas, and the solid 
line in the upper panel represents the relation of log 
Ppul = log Porb− 1.70 given by Zhang et al. (2003). 
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