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Long-term photometry of selected symbiotic systems

Start of observation
05/2016



Photometric observation

- Newton 355/1600 + CCD G2-1600 UBVRI



Spectroscopic observation

- UVEX - reflection system Czerny-Turner, spectral range 3200 – 9000 Å (near UV, visible and near-infrared)
- dispersion element - optical reflection grating 300 l/mm, 500nm blaze
- 35 μm slit, 3 mm long, resolution 2 Å/px, R=1000 – low

- Cassegrain 355/4800 + spectrograph UVEX



Symbiotic variables

- wide, interacting binary systems
- three basic components of 

radiation in their spectrum:
• cool component – giant star
• hot component – white dwarf
• nebular from the ionized 

circumbinary environment
- H I region – neutral hydrogen 

(excitation/deexcitation)
- H II region – ionized hydrogen 

(no spectra)
- H II/H I boundary –

ionization/recombination



Ionization and excitation energy of atoms 

Chemical 

elemet
H He Na Ar Ca Fe

6.1 7.8

912 506 2431 790 2033 1590

Ionizing energy 

eV

Wavelenght           

A

13.6 24.5 5.1 15.7

Transitions of electron (Hydrogen):

bound – bound: excitation/deexcitation (Balmer lines)
bound – free: ionization (Balmer jump)
free – bound: recombination (Balmer continuum)
free – free: braking radiation

λ=ℎ𝑐/∆E
91.2 = 1240.7 /13.6 – Lyman edge

364.7 = 1240.7/3.4    – Balmer edge
826.7 = 1240.7/1.5    – Paschen edge



Z And (prototype)

Type: ZAnd
Spec.type: M4.5 III + WD
V = 10.1 mag
P = 758.8 d

Sekeráš, et al 2019



Z And – spectral lines identification



Z And – UBVRcIc (Johnson – Cousins)



Z And – Spectral energy distribution (SED)

• Dereddenig spectra E(B-V)=0.30
• V photometry flux-points
(no emission lines effect corrected)
• Red giant spectra
• Nebula emission spectra
• SED

Results:
• Quasi quiescent phase
• Teff(WD) > 100 kK
• Strong nebular emission 
• Te=50 000 K

HeII 4686/Hbeta 4861 ratio = 0,57→
(Ijima 1981) Teff(WD) = 158 kK

Skopal, 2019



BF Cyg (Z And-type)

Type: Zand+E
Spec.type: M5 III + WD
V = 9.5 mag
P = 757.2 d

Sekeráš, et al 2019



BF Cyg – spectral lines identification



BF Cyg – Spectral energy distribution (SED)

• Dereddenig spectra E(B-V)=0.35
• UBVRI photometry flux-points
(no emission lines effect corrected)
• Red giant spectra
• White dwarf spectra 
• SED

Results:
• Active phase
• Teff(WD)=8200 K
• Decrease temperature of WD

in active phase
• Low nebular emission

Skopal, 2019



V1016 Cyg (symbiotic nova)

Type: SyN
Spec.type: Mira + WD
V = 11.6 mag
P = ? d

Sekeráš, et al 2019



V1016 Cyg – spectral lines identification



V1016 Cyg – spectral lines identification



V1016 Cyg – Spectral energy distribution (SED)

• Dereddenig spectra
• Nebula emission spectra
• White dwarf spectra 
• SED

Results:
• Nebular phase
• Teff(WD) > 100 kK
• Strong nebular emission
• Te = 30 000 K

HeII 4686/Hbeta 4861 ratio = 0,39→
(Ijima 1981) Teff(WD) = 140 kK

Skopal, 2019



CH Cyg

Type: Z And+SR+E+Xray
Spec.type: M7.5 + WD
V = 7.1 mag
P = 756 d

Sekeráš, et al 2019



CH Cyg – changes of spectra



AG Dra

Type: Z And
Spec.type: K4III + WD
V = 9.7 mag
P = 554 d

Sekeráš, et al 2019



AG Dra

HeII 4686/Hbeta 4861 ratio = 0,64→
(Ijima 1981) Teff(WD) = 165 kK



AG Dra – Raman scatering lines OVI

Raman scattering of O VI resonance photons at 1032, 1038 A
by neutral hydrogen.



Thank You
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