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• interacting binaries
• cool giant (M, K), hot and luminous white dwarf
• among the widest interacting systems
• orbital periods of hundreds of days – tens of 

years

• significant photometric variability
• outbursts (Z And-type, SyN, SyRN)
• quiescent variability
• pulsation (SR, Mira)

• emission lines of H I, He I, He II, [O III], 
[Fe VII], O VI...

Symbiotic stars
Very short introduction
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Figure: Optical and near-UV spectrum of CI Cyg.



• unique astrophysical laboratories
• stellar interaction – mass transfer, 

accretion processes
• stellar winds and their collision
• formation and collimation of jets
• dust formation and destruction
• thermonuclear outbursts

• important in study of stellar evolution
• evolution of binaries
• possible supernovae Ia progenitors

Symbiotic binaries
Importance
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• New Online Database of Symbiotic
Variables

• http://astronomy.science.upjs.sk/symbiotics/
• 496 (276 + 220) objects in our Galaxy
• 161 (73 + 88) in 14 external galaxies
• >50 misclassified objects

• many objects presented in the literature
are very poor candidates

• into the databases (SIMBAD, ASAS-SN...)
• subsequently used in research
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• photometric and spectroscopic analysis of 
poorly studied symbiotic candidates

• „cleaning“ the database
• input for statistical research

Symbiotic
candidates
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Figure: Optical spectra and multi-frequency SEDs of candidates.Figure: Light curves, HR diagram and IR color-color diagram.



• selected for spectroscopic campaign based
on the peculiar light curve

• outburst in 2018 – 2019 (ASAS-SN)
• eclipse-like features

• spectrum confirmed the symbiotic nature
• M2 III continuum, emission lines of H I, He I, He II

• orbital period of 600 days
• two or three outbursts in past

Hen 3-860
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• at least two outbursts (1926, 1983)
• possible symbiotic binary

• never observed spectroscopically
• spectrum of K3 giant, strong emission lines

• excess in blue and UV region
• yellow symbiotic star

V2204 Oph
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• object detected in outburst (1981)
• UV-excess star with a blue continuum

• spectrum of cool star (1988)
• symbiotic binary?

• not the same object?
• spectrum of M3V star, distance 106 pc

V379 Peg
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Figure: Spectrum of V379 Peg. 

V379 PegUSNO-A2.0 1125-19982531



Rule 1: Not everything 
observed in the brightening 

is a symbiotic star!

Do check (at least): 
- duration of the brightening

- its amplitude
- changes of colors
- other variability

- (spectrum)



EC 19249-7343
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Figure: Spectrum of EC 19249-7343. 

• low resolution spectrum from Edinburg-
Cape survey

• molecular bands, red colours
• bona-fide symbiotic star?!

• M dwarf, distance 19 pc, high proper motion
Rule 2: Not every red star is

a symbiotic star!

Do check (at least):
- (spectrum)

- presence of emission lines
- variability
- IR colors
- distance



[RP2006] 295
+ other in LMC
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Figure: Spectrum of [RP2006] 295. 

• several objects in the LMC classified as 
possible symbiotic stars

• study of planetary nebulae

• not fulfilling basic criteria
• late-type giant not present
• not showing emission lines with high ionisation

potential
Rule 3: Not every emission-

line object is a symbiotic
star!

Do check (at least): 
- late-type absorption 

features
- ionization potential of 

emission lines



• classified as a possible symbiotic binary, 
cataclysmic variable, supernova remnant, 
H II region

• located in the field of NGC 2403
• X-ray source

• our multiwavelength analysis proved that
this object is an active, young red dwarf

• data from Gaia, TESS, ASAS-SN, ZTF, XMM-
Newton, Chandra, Swift, 2MASS, WISE

NGC 2403 SySt-1

12Figure: Position of the source in the sky. 
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Figure: Phased light curve of NGC 2403 SySt-1.


Rule 4: Not every X-ray

source with a red
counterpart is a symbiotic 

binary!

Do check (at least): 
- (spectrum)
- variability
- distance



Figure: Multifrequency SED of V503 Her. 

V503 Her
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Figure: Light curve of V503 Her. 

• M type star with UV excess (1978)
• no study/new spectrum since then
• in the list of symbiotic candidates of Kenyon

(1986)
• eclipsing symbiotic star? (2013)

• confirmed SySt in databases
Rule 5: If you observe a 
long-lasting eclipse, it 
doesn't have to be a 

symbiotic binary!

Do check (at least): 
- IR colors

- multi-frequency SED
- (spectrum)



• classified as a symbiotic star during the
analysis of post-AGB stars

• based on the photometric appearance
• no spectrum

• spectrum of G1 V star, distance of 1100 pc
• variability with period of 0.33 days – W UMa

V1017 Cyg
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Spectrum:
C. Buil, ARAS Group
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Rule 6: If it doesn't fit your 
sample, it doesn't mean it's 

a symbiotic binary!

Do check (at least): 
- IR colors

- multi-frequency SED
- distance

- variability
- (spectrum)



• size of the known symbiotic population is
much smaller than any estimate

• expected numbers in the Milky Way
• 1 200 – 15 000 (Lü, Yungelson & Han, 2006)
• 3 000 (Allen, 1984)
• 3 000 – 30 000 (Yungelson et al.,  1995)
• 30 000 (Kenyon et al., 1993)
• 300 000 (Munari & Renzini, 1992)
• 400 000 (Magrini, Corradi & Munari, 2003)

• analyze all available information
• spectroscopic surveys (APOGEE, LAMOST...)
• all-sky photometric surveys (ASAS-SN, ZTF...)
• Gaia DR2, EDR3+
• 2MASS, WISE
• GALEX...

Conclusions

15

Thank you for
your attention.
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Figure: Position of known 
(blue) and suspected (red) 
symbiotic stars in the Gaia 
color-magnitude diagram.

Figure: Symbiotic stars
and other objects in NIR 

color-color diagram.
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