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ABSTRACT. The model of Joss et al. (1979) is generalized to the case of the 

eccentric orbits in magnetic binaries. The trial eccentricity increases, 

if the rotational axis of the white dwarf and that of the orbital motion 

coincide, or the angle between them is less than 90o , and decreases in the 

The presenc e o f  th e magneti c fiel d o f  th e whit e dwar f  (WD )  i n cataclysmi c vari -

able s (CV )  affect s no t  onl y th e structur e o f  th e accretio n flow ,  bu t  th e motio n o f 

th e stella r  component s a s well .  Jos s e t  al .  (1979 )  hav e shown ,  tha t  th e ohmi c dissi -

patio n o f  th e Fauko t  current s i n th e secondary' s envelop e ma y lea d t o synchronizatio n 

of  th e orbita l  an d rotationa l  motio n o f  th e WD.  Androno v (1982 ,  1987ab )  showe d tha t 

th e plasm a ejectio n a t  th e "propelle r  stage "  i s muc h mor e efficien t  mechanis m fo r 

synchronizatio n wit h characteristi c tim e t s <=10 3 yrs .  However ,  th e mode l  o f  Jos s e t 

al .  (1979 )  ma y b e extende d t o th e cas e o f  eccentri c orbit s (cf .  Andronov ,  1983) ,  an d 

her e w e presen t  th e estimate s o f  th e characteristic s o f  suc h a  process .  T o stud y th e 

secula r  eccentricit y changes ,  w e use d th e evolutionar y expressio n 

wher e P - i s  th e orbita l  period ,  -  th e correspondin g angula r  frequency ,  a  -

th e larg e semi-axi s o f  th e orbit ,  v an d E -  th e tru e an d eccentri c anomalies ,  respec -

opposite case. The characteristic times of such process are (1 - 5)*109 yrs 

fo r  the "near-synchronous" rotation of the white dwarf, and (1 - 4)* 108 

yrs for the "rapidly rotating" white dwarf with the characteristic period 

of 71s, for the adopted parameters of the "long-period" and "short-period" 

polars. 
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tively,  S  and  T  -  the  radial  and  tangential  parts  of  the  disturbing  acceleration. 

Introducing the "effective drag force",  one may obtain 

(Andronov,  1983),  where,  taking into account  the dissipative  losses  (Joss et al. , 

1979), 

Неrе с  is the  light speed,  - the angular velocity of the WD rotation in respect  to 

the rotating binary system,  - the conductivity of the secondary's envelope,  N - the 

magnetic  moment  of  the  dipole,  R -  the  effective  radius  of  the secondary,  -  the 

angle between the magnetic axis and the rotational axis of WD.  It  is assumed that  the 

latter  is parallel  to  the rotational  axis of  the orbital motion.  Taking  into account 

only the first  term of  the series expansion on eccentricity e,  one may obtain 

where  The  positive  sign  is  to  be  taken  if  the  rotational  and  orbital 

axes are of the same orientation. 

For  the numerical  estimates,  we will use  the  "mass-radius"  relation tor  the white 
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dwarfs  (Dibay  and  Kaplan,  1976)  The  secondary's  radius 

where  (Paczynski, 1971), thus 

Here  the  orbital period P is expressed in days,  -  in seconds,  the magnetic 

field strength at  the magnetic pole В - in units of 10
8
 Gs. 

The characteristic  times of the orbital eccentricity changes  and of  the synch-

for  the  two polars at  the opposite parts of  the  "period gap"  are pre-ronization 

sented in Table 1. 

For the "short-period"  systems,  the secondary's temperature is usually smaller,  as 

may be some  times smaller.  The and well as the total mass.  Thus,  the values of 

large semi-axis of  the orbital motion is changing with the characteristic  time 

corresponding to the conservation of the total moment of  impulse. 



The proposed mechanism  is  less effective,  as compared with  the  tidal  interaction, 

and  is  compared  with  the  influence  of  the  gravitational  radiation  (Landau  and  Lif-

shitz,  1973). 
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