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T h e h y p o t h e s i s - r a i s e d a n d discussed in [1] - t h a t t h e source of A G N 

fueling can b e , a t leas t in el l ipt ical ga laxies , s t a r s be longing t o a dense 

s te l la r e n v i r o n m e n t formed by g lobular c lus ters fr ict ionally decayed a n d 

t ida l ly des t royed by t h e g r a v i t a t i o n a l field of cen t ra l b lack hole ( b . h . ) , is 

s t rong ly s u p p o r t e d in [2]. T h e q u a n t i t y of s t a r mass swallowed by t h e b . h . 

a n d i t s t i m e r a t e seem a t all c o m p a t i b l e w i th those needed t o just i fy t h e 

i n t ens i ty a n d t i m e charac te r i s t i c s of ga lac t ic nuclei ac t iv i ty (see also [3], [4], 

[5])· 

In t h i s sho r t r e p o r t we give a p re l imina ry e s t i m a t e of t h e n u m b e r of g rav-

i t a t i o n a l impu l ses p e r yea r t h a t t h e o rb i t ing g r a v i t a t i o n a l a n t e n n a L I S A (a t 

p r e s e n t u n d e r deve lopmen t by E S A ) should de t ec t . T h e y are e m i t t e d by 

t h e s t a r s falling i n to t h e b .h . whose m a s s , M(/), a n d accre t ing r a t e p e r un i t 

m a s s , rh , a r e g iven by t h e m e n t i o n e d mode l (see [2], [4]). 

W e m a k e t h e following a s s u m p t i o n s : i) all t h e s t a r s fall radially i n t o t h e 

b .h . ; i i) all such s t a r s have R = Α Θ , a n d m = Μ Θ . W e k n o w t h a t a p o i n t 

m a s s m in a r ad i a l free fall i n t o a b .h . of m a s s Μ, e m i t s g r a v i t a t i o n a l waves 

in form of a n impu l se w i t h a well defined a m p l i t u d e a n d s p e c t r u m (see [6]). 

Moreove r if a s t a r h a s a r a d i u s very smal l c o m p a r e d w i th t h e wave leng th 

of t h e g r a v i t a t i o n a l waves e m i t t e d , t h e n th i s s t a r can be t r e a t e d as a p o i n t 

m a s s . Hence d e s t r u c t i v e in ter ference p h e n o m e n a can b e neglec ted (see [7]) 

a n d t h e a m p l i t u d e of t h e e m i t t e d impu l se is A ~ 0A9(Gm/c2)/d w h e r e d is 

t h e d i s t a n c e b e t w e e n t h e b . h . a n d t h e observer . F u r t h e r m o r e t h e d e t e c t o r 

L ISA h a s t h e lowest a m p l i t u d e l imit Amin ~ 10"" 2 3 in t h e f requency r a n g e 
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1 0 ~ 3 -r 1 0 ~ 2 H z . C o n s e q u e n t l y a source has t o satisfy some cond i t ions t o b e 
d e t e c t e d : i) i t m u s t b e close enough for t h e impulse a m p l i t u d e b e A > Amin] 

ii) t h e s p e c t r u m of t h e i m pu l se has to be peaked inside t h e f requency r a n g e 
a b o v e ; iii) t h e r e m u s t b e n o des t ruc t i ve in ter ferences . T h e s e cond i t ions 
involve t h e b . h . m a s s M a n d i ts d i s t ance (see [2] a n d [8] for m o r e de t a i l s ) . 

T h u s , cons ider ing all possible sources , i n t e g r a t i n g the i r c o n t r i b u t i o n 
over all red-shif ts b e t w e e n ζ = 0 a n d ζ = ζ, ζ b e ing t h e red-shift cor-
r e s p o n d i n g t o t h e m a x i m u m d i s t ance below which A > Am{n, we h a v e t h e 
n u m b e r of impu l se s pe r year t h a t LISA should de t ec t : 

In t h e i n t e g r a l ( 1 ) , n(z) is t h e dens i ty of galaxies a t red-shift ζ t h a t we 
p r e s u m e t h e y h a v e a cen t r a l b .h . , T(z)dz is t h e vo lume e l emen t a n d Ω(ζ) is 
e q u a l t o m if t h e cond i t ions above are satisfied (null o the rwi se ) . Cons ide r ing 

ζ = ( 2 / 3 # o * ) 2 / 3 - 1 ( f l a t un ive r se ) a n d a d o p t i n g n (0 ) = 0.1 M p c " 3 we 
o b t a i n t h e resu l t r e p o r t e d in fig. 1 in which t h e n u m b e r of impulses d e t e c t e d 
pe r y e a r d e p e n d s on t h e va lue of t h e Hubb le cons t an t a n d on t h e red-shif t 
of ga laxy f o r m a t i o n zj. T h i s l a t t e r r ep resen t s t h e origin of t i m e by which 
o u r A G N fueling hypo t he s i s s t a r t s t o work . 

Figure 1. Number of impulses per year that LISA should detect as a function of i/o 
and of the red-shift of galaxy formation, zj. 
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