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PROPERTIES OF SYMBIOTIC STARS FROM STUDIES IN THE OPTICAL REGION 63 

It is often reported that the late-type absorption features completely 
disappear. Actually the most important TiO bands in the red-near IR are 
still visible during outburst, even when P Cyg features are revealed ( 
Mammano et al.,1974). 
iv- During the light decline we have the opposite trend. Shell characte 
ristics of P Cyg components and metallic lines disappear, while a blue 
continuum becomes more evident. Higher Balmer members and their con^i 
nuum come back to emission. Permitted and forbidden emissions develop 
again, the degree of ionization progressively increasing as luminosity 
declines (e.g.H.Hel,|OIII|,|Nelll|,JNeV|,|FeVII| ). The ratio nebular/ 
auroral lines increases. At the same time the late-type features like 
TiO bands are gradually enhanced over the continuum. 

The general spectral behaviour suggests that some kind of matter ejection 
in a nova-like manner is taking place, and that this matter forms an eii 
velope. It originates the shell features, and later on in the expansion 
leads to the appearance of observed emission lines from permitted and 
forbidden transitions. This is somewhat similar to a nova outburst, with 
obvious differences in the ejection velocity and mass, but in which a 
similar mechanism may be operating. At maximum, faint |FeII| and absence 
of other forbidden lines give indication of a rather dense envelope, or 
at small distance from the exciting source. Not high dilution effects 
tell us that the P Cyg shell should have r ̂  5RX, that is of the order 
of 10" km. This is a much smaller dimension than expected from the ex 
pansion velocity, since we do not have a single expanding layer, as it 
occurs in the normal P Cyg-type stars where continuous ejection is obser 
ved. 

3. The three-component model for SS. 
The energy distribution of SS and color variations show that the contj^ 
nuum is steeper and Balmer jump increases when the star becomes fainter. 
Boyarchuk (1968) has thus supposed three sources of energy in SS, find_ 
ing a satisfactory agreement between observed and theoretical distribu 
tion. 
(1) An M-type giant (in general say G-M) which plays an important role 
in the visual-red spectrum, like a normal star of its class. The typical 
deep absorption features are reduced, but well seen in the red-near IR 
region where there are no other significant energy contributions. Bands 
of TiO,VO, and other luminosity criteria whenever possible, allow a claj_ 
sification as class III. We do not find S-type stars, but at least in UV 
Aur a C-type object is clearly present. Typical parameters are T^ 4000°, 
R M0 2 R Q , M ^ -0.5, masses probably of the order of 3-7 M0. 

(2) A hot and small component from which the strong blue continuum must 
come. It has typical values of T^ 10^°, R^ 0.5 RQ, ^=0-2, mass possibly 
of the order of 1-2 M . If one supposes that the late-type components of 
SS are normal giants, as favoured by the spectroscopic data, it follows 
that their hot components are located below the main sequence. In this 
region also central stars of PN, hot components of U Gem stars, novae, 
are also located, suggesting physical and evolutionary connections. 

(3) Both stars are surrounded by a nebulosity, with Te VL7000°, n g = 10 -
10' cm--*, R'V 10^R , mass of the order of 10~^M0. Forbidden and permitted 
(at least in part) lines, usually found also in PN, are emitted from this 
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