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A b s t r a c t 

The poss ib i l i ty of the damping of p lane grav i ta t i ona l w a v e s whi l e propaga-
t ing in a p lasma medium is c o n s i d e r e d . The grav i ta t i ona l p lasma f r e q u e n c y , 

Vq*' 6^0^71 j is for a neutron star medium ~ l f p Hz , which 
is t h e s a m e as the f requency of the g r a v i t a t i o n a l w a v e s e m i t t e d by 
a co l laps ing s tar . So resonant damping of such w a v e s wi th in a co l laps ing 
star is probable . Estimates are m a d e for the damping l ength for d e n s e 
and d i lu te p lasmas (also in the p r e s e n c e of m a g n e t i c f i e lds ) . Ana log i e s 
wi th Landau damping are m a d e . App l i ca t ions to o ther as trophys i ca l 
s i tua t ions are o u t l i n e d . 

The propagat ion of e l e c t r o m a g n e t i c w a v e s (o <z in a p lasma is dras t i -
ca l ly a f f e c t e d , leading t o a shie ld ing e f f e c t . R e l a t i v e v e l o c i t y b e t w e e n 
p a r t i c l e s can f l u c t u a t e when a p lane grav i ta t i ona l w a v e p a s s e s . For 
dense neutron star m a t t e r , ^the grav i ta t iona l p lasma frequency is 

<A>GZ n &™***«n - 0 2. • 10 ^Hz and a s a co l laps ing star e m i t s g r a v i t a -
t ional w a v e s wi th OJ ^ CM • 10 H z , th is would dras t i ca l ly a f f e c t t h e 
propagat ion of such w a v e s through t h e d e n s e m e d i u m . The damping 
t i m e is found to be proportional t o the square of the w a v e f requency 
and var ies inverse ly as the cube of the p a r t i c l e v e l o c i t y . Per turbat ions 
in t h e charged par t i c l e t r a j e c t o r i e s due to t h e g r a v i t a t i o n a l w a v e a l so 
g e n e r a t e e l e c t r i c current s in the p l a s m a . In t h e p r e s e n c e of a m a g n e t i c 
f ie ld , a s the grav i ta t iona l w a v e s are coup led t o the e l e c t r o m a g n e t i c 
w a v e s , they can be c y c l o t r o n d a m p e d . The damping t i m e is proport ional 
to : Ubl^Tj 7 1 0 3 / 2 " 3 a n d * o r cond i t ions in a neutron 

star is ^ 1 0 s e c . So t h e s e e f f e c t s could be important for c o n s i d e r a t i o n 
of grav i ta t iona l w a v e s g e n e r a t e d by a co l laps ing s t a r . 
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