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At present there is al most no doubt on the existence of hidden (missino) 

mass on the scales exceeding the galactic ones. Sufficient interest to this 

problem was stimulated by the appearance a few years ago of exoerimental 

indication of the existence of neutrino non-zero rest mass. With massive 

neutrinos as well as with other weakly interacting particles (photino, ora­

vitino, axion, etc.) were related hopes to understand the nature of hidden 

mass [1,2]. According to the alternative hypothesis on the baryonic nature 

of hidden mass, the latter consists of weak stars, cool white dwarfs, neu t ror 

stars, black holes of different mass, 11 jup1ters 11
, etc . 

Below we discuss the possibility of obtaining constraints on the parame­

ters of hidden mass on the example of nearby dwarf spheroidal galaxies -

satellites of the Galaxy, being intensely investigated recently . Accordino 

to papers (3-5], the mass-to-luminosity ratio for those galaxies exceeds on 

average by an order their corresponding values for globular clusters. Analy­

sis of the nature of the hidden mass pointed out by this fact based on the 

considerations of maximality of neutrino phase density leads to the lower 

limit of their mass: rn~ > 500 eV (s]. The limit on the mass of black hol es 

obtained in the same paper 1s ""102 M0 • Besides these papers we wil l 
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proceed from the results of investigation of statistical pronerties of ora­

vitc1ting systems from the positions of ergodic theory [6,7] . Reducing the 

N-body problem to the investigation of geodesic flow on a Riemannian mani­

fold with given metric, in these papers 1t was showr that. gravitatino sys­

tems can possess strong statistical properties peculiar to Kol~ .... qorov K­

systems, in particular exponentia 1 aspiration to microcanonica 1 eou1l ibrium 

distri~ution. The expression for the relaxation ti~e obtained has a form: 

( 
15 ,21.5 1 v 

't :: , 4 ) 2 !1TIJ2C _G_m_n~2/-3 (1) 

where V , rn , n are the mean velocity, mass and concentration of 

particles, respectively, C is a constant cf order of unity. 

a is known that the core of the gravitating system if other mechanisms 

of energy transfer are absent will collapse to a central sin~mlarit.Y tlurinq 

fir.ite t1'11e scale '(;e.. Following [s] assume that both photometric and spec­

troscopic observationf of these galaxies 

ph1se. so that the followinr; inequality 

Le. :: o<.'r )' 'tH 

exclude their clQseress to th1s 

ulf11"ied, where 
,,,... 10 
(..H .. 2 • 10 yrs is th~ Hubble time. Frrm that onf' 
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where '6"!. = G-M/v 2. , M is total mass of the galaxy, 't is its cha-

racteristic radius. 

Numerical values for the galactic masses and adopted radii taken from 

[ 4] are listed in first three columns of the Table. In last three co1umns 

the values of upper limit of mass rn obtained using Eq.(2) correspondino to 

radii 1- 1 and 'ta (see below) are presented. 

let us briefly discuss the adopted values of the parameters from Eq.(2) 

and their possible variations. 

Mass M. The values of dynamical masses of galaxies obtained by means of 

King's expression of tidal radius 

1/3 
(.,t: d [ (3~e)M_ J 

( d. is perigalactic diStdnce, MG- - the rr.ass of the Galaxy, e - the 

orbital eccentricity) as well as by velocity dispersion data according to 

[3,4] during more thorough study (accounting for the decreasing of velocity 

dispersion by radfus, non-point potential of the Galaxy, etc.) may only 

increase. 

Note that for Fornax galaxy the ratio (M/L)-1 and one has the 

highest upper limit for m . 

Radii "t, and '1.a . In the Table for characteristic values of radii 

are those at which surface brightness falls off roughly by a factor of 2 

from the central value ( "L 1 ) and beyond which we cannot confidently say 

that the galaxy extends ( 7.2) [ 5] . Note that the radii at which .surface 
m 

brightness f"lv = 25. 0 1s reached are sufficiently smaller than 7..e. • 
Y4 

Parameter ~ • If one uses the law 7.. which as believed fits the 

lumfnosity run of elliptical galaxies, this parameter can increase up to ~10. 

Parameter ci. • Many numerical studies of the process of collapse of 

the core of non-homog~~eous system lead to a conclusion that the collapse 
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of, particularly, two-component system occurs durinq a time scale of an order 

of relaxation time (cf. [a] and references therein). The variation of re­

laxation t1me scale does not influence this result and leads to the changinq 

of evolution time scale only [9]. On the other hand, the increase of the 

ratio of component's masses usually tends to hasten the collapse process. 

Thus it follows that the variation of parameters ~sed for estimation of 

rn generally can lead to increasing of upper limits. Therefore it appears 

that the obtained mass values are strong arguments against the hypothesis 

that hidden mass in these galaxies may consist of weak stars or products of 

their evolution - white dwarfs, neutron stars and black holes. 

Other arguments against the stellar nature of hidden mass are presented 

in papers [10,11]. So far as the picture with massive neutrino encounters 

certain difficulties connected with their phase density (for these galaxies), 

the most favourable situation appears to be for models with qravitino, pho­

tino and other collisionless particles. The latter if exceeding by an order 

the mass of baryonic matter, according to[2]can lead to several obs_rvable 

effects. 

It is unclear so farwhetherthe hidden mass has unique nature at all 

scales. It is not impossible that at small scales {galactic), say, baryonic 

matter, at the large scales {rich galaxy clusters) massive neutrinos dominate 

[12]. If on the other hand the hidden mass has unique nature, which seems 

more natural, the dwarf galaxies can be convenient objects for understanding 

its nature. 

The author thanks the participants of the theoretical seminar under 

S.G.Matinyan for the interesting discussion. 
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