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BASI C S  

 Symbiotics are long-period interacting binary stars. In which an evolved giant(RG/Mira) 

transfers matter to a hot luminous companion(WD) that is surrounded by an ionized 

nebula 

 Systems are divided into two types; S-type and D-type symbiots 

 

S-type (Stellar, RG) : Which contains a normal red giant  

D-type (Dusty, Mira) :  Which contains a Mira variable that is surrounded by a dust shell 

• A typical symbiotic binary is embedded in a circumstellar nebula which is mainly 

formed from material lost in the red giant, while the hot component is responsible for 

its ionization. 



BASI CS  

 The nature of the giant determines the orbital separation at which the symbiotic 

interaction occurs 

 -> The binary must have enough room for the red giant (and in the case of D-

types    also for its dust shell) and allow it to transfer sufficient mass to its companion 

 ->  Orbital periods for the S-types are of about 1–15 years, and more than 20 years 

for the D-types, which are the longest orbital periods among interacting binaries 



W HY SYMBI OT I C?  

 They show 

 A typical spectrum contains TiO bands, neutral metals and associated red continuum 

for RGs 

 Blue continuum with H balmer lines,  highly ionized species of He1, He2 etc., usually 

found in planetary nebulae  

 Simultaneous presence in a single object of low-temperature absorption features and 

emission lines that require high excitation conditions points to their binary nature 



ACCRETI O N  

 Systems may be detached or semi-detached 

 Usually assumed that the symbiotic binary 

components do not fill their Roche lobes, and 

interact via stellar wind 

 But it is possible that tidally distorted donors 

and Roche-lobe overflow are quite common 

in symbiotic binaries with P_orb below 1000 

days 

 Estimated wind accretion rates: 

        S-types: 10^-8 – 10^-7 M_sun/year 

        D-types: 10^-6 – 10^-5 M_sun/year 



OR BI TAL  

EL EM EN T S OF  

SYM BI OT I C S  

 Orbital periods :

           100 -1400 days 

Separation : 

           20 – 500 R_sun 

Mass ratio (q) : 

           0.35 - 6.7 



M ASS EST I M ATES  

O F   

SYM BI OT I C S  

Hot component (WD)

      M ~ 0.5 M_sun (M_h)

     Teff ~ 10^5 K 

      L ~ 100 –10000 L_sun  

 Evolving giant 

      M ~ 1.7 M_sun (M_g)



ERUPTI O NS  

 Symbiotic Novae : Single outburst of several magnitudes lasting for dozen of years.  -

> Thermonuclear nova eruption. In some  systems the outburst have developed very 

slowly: the rise to maximum takes months, and the decline to the pre-outburst stage 

lasts dozens of years. P_orb > 800 days 

 

 Symbiotic Recurrent Novae: very fast recurrent novae with very short timescales of 

their outburst, lasting several days, and recurrence time of order of several years. 

P_orb ~ 600 days  

 Difference in outburst behaviour seem to reflect in difference of WD masses 



W H Y TO STU D Y 

TH EM  

 They are unique astrophysical labs 

for: 

• Nova-like thermonuclear 

outbursts 

• Colliding-wind processes 

• Progenitors of Supernovae Ia 

• Formation and collimation of jets 

Etc. 
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