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Abstract. In this contribution, we explore the orbital variability of the Hα-line
emission and absorption components of the symbiotic system EG And.

We have found that the equivalent width of the core emission is the largest
at the orbital phase ϕ ≈ 0.4 and the smallest at ϕ ≈ 0.2. This probably reflects
an asymmetric distribution of the cool giant wind at the orbital-plane area.
Furthermore, the core emission equivalent width has a secondary maximum at
ϕ ≈ 0.1. The strongest absorption in the profile is measured around the inferior
conjunction of the white dwarf, ϕ ≈ 0.4. This suggests that the ionized region
is partially optically thick in the Hα line.
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1. Introduction

EG And is an eclipsing symbiotic star with no recorded outbursts (Stencel, 1984;
Crowley et al., 2008). The binary system consists of a white dwarf accretor that
ionizes a fraction of the neutral wind from a red giant donor. The presence of
the ionized and neutral region in the binary star and its high orbital inclination
of ≈ 80◦ (Vogel et al., 1992) causes the observed orbitally-related variations in
the Hα line profile (e.g. Smith, 1980). To identify the physical properties of the
ionized region, we used the advantage of the long-term monitoring of this source
with the orbital period of 483 days (Kenyon & Garcia, 2016) by small optical
telescopes.

2. Hα orbital variability

We use 90 optical spectra obtained during years 2015 - 2018 by 60 cm and 1.3 m
telescopes at the Stará Lesná (G1 in the figures) and Skalnaté Pleso (SP) obser-
vatories, complemented with those available at the Astronomical Ring for Access
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to Spectroscopy Data Base (www.astrosurf.com/aras/Aras DataBase/Symbio-
tics.htm) to fit the Hα line profile by three Gaussian functions corresponding to
the core emission, broad wings emission and the central absorption. The result-
ing fits do not perfectly match the observed Hα line profile (Fig. 1). The most
important source of errors of equivalent widths are the errors of the heights of the
Gaussian components that are typically higher than 10%. This is caused mainly
by the fact that we did not allow the height of the core emission component
to vary freely, otherwise the fitting procedure would converge to unrealistically
high values. Therefore, our equivalent widths’ values can be considered as lower
estimates.

The resulting equivalent widths of the core emission and absorption are plot-
ted in Fig. 2. Both quantities are strongest at ϕ ≈ 0.4 and weakest at ϕ ≈ 0.2,
reflecting the asymmetry of the circumstellar matter density distribution with
respect to the binary star axis. Another interesting feature is the secondary
maximum of the core emission equivalent width at ϕ ≈ 0.1. Its existence prob-
ably reflect a complex wind flow, as suggested by hydrodynamical simulations
of symbiotic stars (e.g. Walder & Folini, 2000). Moreover, solely the fact that
we see an emission in the Hα line at orbital phases near the eclipse of the white
dwarf by the red giant means that the size of the ionized region exceeds the size
of the giant star, as was also found in the study of Kondratyeva et al. (2018).

The maximum of both emission and absorption component at ϕ ≈ 0.4 re-
flects a higher density region on the line of sight. This causes a higher emissivity
and also absorbing ability, because of shortening the recombination time in the
ionized medium. In other words, the fraction of the H0 atoms in the H+ zone
increases, which makes this part of the nebula partially optically thick in the Hα
transition. A similar interpretation was given by Blanco & Mammano (1995) to
explain the HeI 587.6 nm orbital variability of EG And. From the presence of
the emission component during the inferior conjuction of the giant, they infer
that the nebula has to be larger than the obscuring region. At the same time,
the absorption component becomes invisible, indicating that the densest part of
the nebula, where the absorption occurs, is occulted by the red giant.

Our dataset covers almost two orbital cycles of the system. However, mea-
sured equivalent widths from the two different orbital cycles overlap only be-
tween the orbital phase 0.6 and 0.8. Outside this range, the data from different
cycles are rather complementary. The agreement between the comparable parts
of the dataset supports the orbitally-related properties of the Hα line profile.

3. Conclusion

By quantifying the orbital variability of the emission and absorption compo-
nents of the Hα line separately, we identified several properties of the nebula in
EG And. The changes of the absorption component revealed that the ionized
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Figure 1. An example of the fit of the Hα line profile by three Gaussian components

relatively far from the eclipse (top) and near the eclipse (bottom) of the white dwarf.
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Figure 2. The orbital variabity of equivalent widths of the core emission (top) and

absorption (bottom) components of the Hα line profile. We used the time of inferior

conjunction of the red giant MJD = 50683.2 (ϕ = 0) according to Fekel et al. (2000).
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region is partially optically thick in the Hα line, while the emission component
presence during eclipse shows that the nebula is larger in size than the red giant.

Acknowledgements. This research was supported by a grant of the Slovak
Academy of Sciences, VEGA No. 2/0008/17, and the Slovak Research and Develop-
ment Agency under the contract No. APVV-15-0458.

References

Blanco, C. & Mammano, A., A giant’s envelope in the eclipsing symbiotic EG An-
dromedae. 1995, Astron. Astrophys., 295, 161

Crowley, C., Espey, B. R., & McCandliss, S. R., EG And: Far Ultraviolet Spectroscopic
Explorer and Hubble Space Telescope STIS Monitoring of an Eclipsing Symbiotic
Binary. 2008, Astrophys. J., 675, 711, DOI: 10.1086/524127

Fekel, F. C., Joyce, R. R., Hinkle, K. H., & Skrutskie, M. F., Infrared Spectroscopy of
Symbiotic Stars. I. Orbits for Well-Known S-Type Systems. 2000, Astron. J., 119,
1375, DOI: 10.1086/301260

Kenyon, S. J. & Garcia, M. R., EG Andromedae: A New Orbit and Additional Ev-
idence for a Photoionized Wind. 2016, Astron. J., 152, 1, DOI: 10.3847/0004-
6256/152/1/1

Kondratyeva, I. N., Rspaev, F. K., Reva, I. V., & Krugov, M. A., Photometric
and Spectral Studies of the Object EG And. 2018, Astrophysics, 61, 310, DOI:
10.1007/s10511-018-9538-5

Smith, S. E., The symbiotic star HD 4174. 1980, Astrophys. J., 237, 831, DOI:
10.1086/157930

Stencel, R. E., Changes in the ultraviolet spectrum of EG Andromedae. 1984, Astro-
phys. J., Lett., 281, L75, DOI: 10.1086/184289

Vogel, M., Nussbaumer, H., & Monier, R., Absolute radius of an M giant. 1992, Astron.
Astrophys., 260, 156

Walder, R. & Folini, D., Complex Wind Dynamics and Ionization Structure in Sym-
biotic Binaries. 2000, in Astronomical Society of the Pacific Conference Series, Vol.
204, Thermal and Ionization Aspects of Flows from Hot Stars, ed. H. Lamers &
A. Sapar, 331


