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Line-of-sight a n d p r o p e r m o t i o n s d a t a for s t a r s nea r t h e Ga lac t i c cen t e r 

h a v e evolved in r ecen t years (see, e.g. Eckar t & Genze l ) . T h e d a t a were used 

for d e t e r m i n i n g t h e s t a r veloci ty d ispers ions in different d i rec t ions (w i th a 

resu l t t h a t t h e veloci ty d i s t r i bu t ion is i so t rop ic t o wi th in t h e obse rva t iona l 

e r r o r ) . Here we n o t e t h a t t h e r e exis ts a poss ibi l i ty for d e t e r m i n i n g t h e s t a r 

p h a s e dens i t y itself f rom such d a t a . T h e m e t h o d is based on t h e so lu t ion of 

t h e c o r r e n s p o n d i n g in t eg ra l equa t ions w i th the i r left sides be ing ca l cu la t ed 

f rom r ad i a l veloci t ies a n d p r o p e r m o t i o n s . R e m i n d t h a t discussion of t h e 

p r o b l e m s connec t ed w i th r econs t ruc t i on of t h e p h a s e dens i ty from t h e r ad ia l 

ve loc i ty d a t a was s t a r t e d by M e r r i t t . T h e r e is some difference in a p p l y i n g 

t h i s a p p r o a c h t o se l f -gravi ta t ing sys t ems (open a n d g lobula r c lus ters ) a n d 

c lus te r s w i t h i n e x t e r n a l g r a v i t a t i o n a l field. A m o n g t h e l a t t e r is , for e x a m p l e , 

t h e i nne r p a r t s of t h e Ga lac t i c nuc lea r c lus ter : t hey a re governed by t h e field 

of t h e cen t r a l b lack hole . I t follows from t h e p r o p e r m o t i o n s d a t a e s t i m a t e s 

for a m a s s w i t h i n a r ad iu s of 0.16 pc a n d wi th in 0.083 pc given by Ecka r t & 

Genze l (c i ted a b o v e ) . In t h e case of t h e cluster in t h e field of t h e b lack hole 

we h a v e n o need of in fo rma t ion a b o u t t h e densi t ies a(s) (s is t h e p ro j ec t ed 

r a d i u s ) a n d p(r) (s ince t h e m e t h o d uses only t h e g r a v i t a t i o n a l p o t e n t i a l 

Φ ( Γ ) , wh ich he re is foregone: Φ ( Γ ) = -GMh/r). Unfo r tuna t e ly , t h e d a t a 

on t h e s t a r s a r o u n d t h e cen t r a l b lack hole a re ye t i n a d e q u a t e t o der ive t h e 

d i s t r i b u t i o n funct ion w i th sa t i s fac tory accuracy . (Obvious ly t h e necessary 

d a t a will b e avai lable before long. ) So we res t r ic t ourselves t o only t e s t i n g 

t h e c o m p u t e r a l go r i t hms used on t h e e x a m p l e of t h e s imples t ( P l u m m e r ) 

m o d e l , for which f(E) oc ( - £ ) 7 / 2 . 

If a n u m b e r of s t a r s in t h e region s,s + ds\ vs,vs + dvs, υψ,υφ + άνφΐ 

dn = - 2π$ά8άυ8άνφ (F should be d e t e r m i n e d from obse rva t ions 
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Figure 1 . Solutions / = f^s\E) of the integral equations for approximate left sides (an 
accuracy is characterized by a value of the quantity p); a) proper motions, b) line-of-sight 
velocities: the smoothed solid lines correspond to f(E) = fo(E) oc (—E)7^2, the second 
solid line at each figure shows the solution for ρ = 10%, the dotted line - for ρ = 20%, 
and the dashed line - for ρ = 30%. 

of p r o p e r m o t i o n s ) , t h e in t eg ra l e q u a t i o n for i so t rop ic p h a s e dens i ty / = 

f(E) can b e easily der ived in t h e form: 

ο 

us(y) = j KS(E - y)f(E)dE, (1) 

Φ 

w h e r e t h e ke rne l Ks(x) = \/2θ(χ - φ) . */* (x ~ φ (Vs2 + z2)y1/2
 dz; 

Zmax(s,x) is t h e roo t of t h e e q u a t i o n χ = Φ [\/s2 + z^^j. W h e n l ine-

of-sight veloci t ies a re obse rved , we o b t a i n t h e s ame e q u a t i o n (1) w i t h t h e 

kerne l Ks = θ(χ - φ) · ^ m L ( ^ ) , w h e r e ζ$αχ(χ) is t h e roo t of t h e e q u a t i o n 

χ - Φ (ys

2
 + z2). 

T h e F r e d h o l m e q u a t i o n s of t h e form (1) fall i n t o t h e class of t h e i l l -posed 

p r o b l e m s ; m e t h o d s of t he i r so lu t ion were ma in ly deve loped by T i k h o n o v 

a n d his school [see, e.g., T i k h o n o v et al.]. F ig . 1 p re sen t s t h e so lu t ions 

for t h r e e va lues of ρ φ 0, a t some fixed va lue of s. T h e s e resu l t s were 

o b t a i n e d w i t h t h e he lp of genera l a lgo r i thms w i t h o u t recourse t o a n y a 

priori i n fo rma t ion a b o u t a form of t h e d i s t r i bu t ion funct ion f(E). If such 

i n f o r m a t i o n is ava i lab le , t h e resul t s can be sufficiently i m p r o v e d . 
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