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The  neces s i t y  for  the cosmologica l  t e r m  in the Einstein and other  t heo r i e s  of gravi ta t ion 
is emphas ized ;  in these  theo r i e s  a "compensa t ion"  in terpre ta t ion  of the gravi ta t ional  field 
as a ca l ibra t ion  f ie ld  is of fundamental  impor tance  and it leads,  in pa r t i cu la r ,  to tors ion 
and nonl inear i t ies  for  spinor  and other  f ie lds .  In conjunction with these  ideas, the impor -  
tance of allowing for exposed  s ingula r i t i es  is pointed out and the i r  analogy with the la tes t  
e l e m e n t a r y  pa r t i c l e  models  is s t r e s s e d .  

1 .  T h e  C o s m o l o g i c a l  T e r m  

The la tes t  e x p e r i m e n t s  and as t ronomica l  d i scover ies ,  the analys is  of the topology and bas ic  p r in -  
c iples  of the theory  of gravi ta t ion,  and the recen t  tendencies  to unify all f o r m s  of in teract ions  and p a r -  
t i c les  have produced a multi tude of genera l iza t ions  of E ins te in ' s  genera l  theory of re la t iv i ty .  We r e f e r  
the r e ade r  to the l i t e r a tu r e  for  the deta i ls  and l imit  ou r se lves  here  to a l is t  of the different types of g r a -  
y[dynamics  [1] since this  will be useful in what follows: 1) the geome t r i c i zed  cata log of the Twent ies  of 
genera l iza t ions  of Riemannian  geom e t ry  which a imed at a unification with e l e c t r o m a g n e t i s m  and which 
despi te  the i r  lack  of success  produced,  as is now clear ,  a number  of useful ideas (general ized connectivity,  
tors ion,  etc,);  2) the  p r a g m a t i c  cata log in the Seventies of "viable"  theor ies  which ag reed  with the ob- 
se rva t ions  in the post -Newtonian approximat ion  (the s c a l a r - t e n s o r  theory  and ar t i f ic ia l ly  cons t ruc ted  v a -  
r i an t s  with additional p a r a m e t e r s ,  together  with the general  theory  of re la t iv i ty) ;  3) !the group catalog o f  
g rav idynam[cs ,  cons t ruc ted  usual ly  in the spi r i t  of the re la t iv i s t i c  field theory  and the theory  of e l emen t -  
a r y  pa r t i c l e s .  O fp r i m e  impor tance  among these  is the compensat ion  theory which gives a unified i n t e rp re -  
tatiori Of gravi ta t ion,  e l e c t r o m a g n e t i s m ,  and o t h e r  f ie lds  and which leads  to a to r s iona l  as well as a curved  
space  and which supplements  the spinor  equation with ce r ta in  nonl inear  t e r m s  which f o r m  the bas i s  of a 
p romis ing  unified par t i c le  theory .  The different  va r i an t s  can, of course ,  also be cons idered  f r o m  the 
point of view of each  of the th ree  ca ta logs .  

We deal f i r s t ,  however,  (in view of the continuing d iscuss ions  caused to some extent by an e r r o n -  
eous neglect  of the cosmologica l  t e rm)  with the f o r m  of the equations of genera l  re la t iv i ty  which include 
the cosmologica l  t e r m  (introduced by Herglotz)  f i r s t  used by Einstein for  a s tat ic  model un iverse .  The 
recen t  inc reas ing  acceptance  of this t e r m  (in the monographs  by M611er, Mavr idges ,  Ellis,  Pe t rov ,  We[n- 
berg ,  and others)  is in con t ras t  to the repea ted  re jec t ions  by Landau and Lifshitz ,  Wheeler ,  Rice,  and 
Ruff in[, and o the r s .  

Under genera l  covar iance  and the usual r e s t r i c t i o n s  by min imal  nonl inear i t ies  and the ranks  of the 
de r iva t ives  we can give the following a rgumen t s  in favor  of the cosmologica l  t e rm:  

1) The cons t ruc t ion  of equations f r o m  the condition that the covar iant  der iva t ive  of the tensor  
should vanish (Einstein, m e t r i c  theor ies  of Thorne) r equ i r e s  for  genera l i ty  a "dummy" cosmologica l  t e r m .  
2) The energy  t ensor  is defined to within the addition of a cosmolog ica l - type  t e r m  (Fock). 3) The v a r i a -  
t ional  pr inc ip le  (in the spir i t  of Hilber t)  r equ i r e s  an invariant  which leads to a cosmologica l  t e r m .  4) The 
F r i e d m a n  cosmology  and its nonuniform, anisotropic  va r i an t s  do not forbid  a cosmologica l  t e r m  (despite 
what Einstein thought). 5) The exclusion of this t e r m  would r equ i re  additional conditions, such as an 
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allowance for symmet ry  in excluding the mass  of the neutrino or photon (Ivanenko and Brodskii) .  6) The 
de Sitter cosmology With a cosmological  t e rm retains  the meaning of the l imiting case (as the Finstein 
model does part ial ly).  7) Empirical  data require  a cosmological  t e r m  (McVittie). 8) The t e rm leads to 
general  cosmological  solutions which can in principle be tested (Lemai t re- -Kardashev increase  in scale 
length; expansion accelerat ion anti the problem of helium as discussed by Ivanenko, Gorelik, Aman and 
others) .  

Other arguments  are:  9) the cosmological  t e r m  gives an interest ing compar ison with the energy 
of a vacuum (McVittie, Zel 'dovich).  10) Averaging of the "microscopic"  equations induces the presence  
of the t e r m  (Shirokov and Fisher) .  11) Averaging of the quantum-opera tor  equations leads to the cosmo-  
Iogical t e rm (Gorelik). 12) Quantization of gravitation produces a cosmological  t e r m  (Ivanenko and Brod-  
skii [2], de Brit t  and others) .  13) Generalization of general  relat ivi ty theory to a space  with tors ion leads 
to a cosmological  t e r m  (Ponomarev).  14) The general  compensation t reatment  of gravitation leads to this 
t e rm (Frolov). 15) The cosmological  t e r m  plays a cr i t ical  role in t heo rems  on the presence  of singulari t ies 
(Penrose--Hocking).  

Similar arguments  hold in other var iants  of gravidynamics .  We might note that the replacement  of 
a constant cosmological  t e rm by a variable {scalar, say) t e r m  would imply the introduction of a t e rm 
somewhat s imi lar  to the Hoyle mat ter  source which leads to definite predict ions which could be tested ex-  
per imental ly .  

2. C o m p e n s a t i n g  F i e l d s  

Salam has recently given the following outline of the main developments in compensation theory:  
1) 1918�9 the e lectromagnet ic  field regarded  as compensa, ting OYeyl); compensons = photons. 2) 1929, the 
covariant  derivative is compensat ing (Weyl, Fock, Ivanenko); eompensons = gravi tons .  3) 1954, compen-  
sons are  compared to internal symmet r ies ,  isospin and so on (Yang, Mills). 4) 1972, unification of weak 
and electromagnet ic  interactions (Salam et al . )  [2]. To 2) we should add the work done on the t rea tment  
of the gravitational field as a compensat ing field, t ransfer ing  f rom constant to variable pa r ame te r s  in the 
Loren tz - -Po inca rg  group [Utiyama, Brodskii ,  Ivanenko, and others  (1959"-1962)]. In 3) we should note the 
vec tor  meson theory of Sakurai (1961). 

We now give a short  summary  of compensation theory, basing our t rea tment  on the recent  resul ts  
of the Moscow group (Sardanashvili, Danilyuk, and others) .  The basic idea is that the action integral of 
the fields ~b should remain  invariant tinder a t ransformat ion  f rom constant pa r ame te r s  of some Lie group 
G to localized pa rame te r s  which are  functions of the coordinates;  "calibration" fields are  introduced to 
"compensate"  the t e rms  ar is ing f rom the derivat ives and as Frolov has shown, these are  of two different 
types: haP, Am (m is the index of the field group, a is the layer  index, and p enumerates  the coordinates) .  
The compensating derivative of the field function 

(I are the group genera tors ;  e is the "coupling constant") can be considered as the covariant  derivative in 
a layer  of s trat if ied space whose base is coordinate space; this introduces a geometr ic  s t ruc ture  into the 
layer  with a connectivity A. In the par t icular  case where G is the Lorentz  group the haP are  the usual 
te t rads  and the layer  is the tangent Minkowski space.  The metr ic  is defined in t e r m s  of the b i l l , e a r  fo rm 
gpv = l~ h~ gab. F r o m  the condition that the covariant  derivative of haP should vanish, general ized con- 
nectivities appear in the base;  i . e . ,  in the space-- t ime 

F* - -  h'* " q  . m  . a  h~  h • olx - -  a n ~ ,  a - -  r  l m b  a , 

�9 v = v The covariant  and the a symmet r i c  part  of these necessa r i ly  introduces the tors ion tensor  Q.Q~p r i o t ] .  
derivative of the metr ic  is in general  nonzero.  

F r o m  variat ion over ~ of the Lagrangian (for the analysis  we re fe r  the reader  to [3, 4]) we get equa- 
tions of motion in the l ayer  (of the type given by Dirac and others) with a compensat ing derivative which 
general izes  our coefficients (Fock, Ivanenko) to an a rb i t r a ry  strat if icat ion of spaee.  In the par t icular  case 
of a Lorentz  group the presence  of tors ion as well as curvature  is taken into account. Second, variat ion 
over the general ized te t rads  leads to equations which general ize the Einstein gravitat ional  equations (with 
the cosmological  term) in the layer  [5]. In the par t icu lar  case of a Lorentz  group we get the Eins te in- -Car -  
tan gravitat ion equations (in T rau tman ' s  terminology) allowing for tors ion as wel l  as curvature .  Finally, 
in the absence of tors ion we obtain the usual equations with an Einstein--Hilbert  kinematic left side and the 
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energy tensor  on the right.  In general,  however, it is reasonable to add to the energy tensor  the source 
t e r m s  derived f rom the left side which descr ibe  the spin, isospin, and other symmet r i e s .  There thus 
a r i ses  the at tract ive possibi l i ty of allowing, for example, for the effect on the gravitational isospin and 
so on of the overal l  number of baryons  in the universe ~ 10 8~ s imi lar  to T rau tman ' s  suggestion of the 

c os mo log i ca l  allowance for  spin. 

Finally, by analogy with the Palatini method, variat ion over the "connectivit ies M A (which in the  
par t icu lar  case of a Lorentz  group are the Rieci  rotation coefficients) gives a relationship between the 
compensat ing field and the s y m m e t r y  cur ren t s  of the original fields ~; for the special case of a Lorentz  
group we get an important relationship (Kibble--Frolov) between the tors ion and spin 

Q~ = ~(S~ + ,,lo 8~1 ~). 

F r o m  the point of view of par t ic le  theory in special relativity,  it is proper  to take the spin together with 
the energy and the approach is reminiscent  of Kazimir  invariance; on the other hand, general  relat ivi ty is 
degenerate in this sense.  Taking the most general,  quadrat ic- type,  Langrangians suggested by compensa-  
tion theory we get ad i f fe ren t ia l  ra ther  than an algebraic equation for  the tors ion and the quantization of 
this leads to to rs ions .  

In addition to the conclus ionabout  torsion,  and the allowance for the effect of the asymmet r ic  part  
and also for  the contribution f rom any symmet r i e s  {including internal), one of the most important resul ts  
of the compensat ion theory is the introduction of nonlinear general izat ions in the field equations. This very  
general  resul t  contains as a par t icu lar  case the theorem f i rs t  obtained by Rodiehev on the addition of a 
cubic nonlineari ty to the Dirac equation for total torsional  an t i symmetry .  It is in general quite c lear  that 
by substituting into the spinor equation the l inear tors ion t e r m  which a r i ses  in the connectivity and whose 
source is the spin density ~r we obtain a cubic nonlineari ty.  In the simplest  case of a Lorentz  group 
the nonlineari ty in the Lagrangian is (~Tp%~) 2, and in the case of the conformal  group necessa ry  for des-  
cr ibing the general f e rmion- - fe rmion  interaction we get the combination of a vector  and pseudovector  non- 
l inear i ty  which is so fami l ia r  f rom the theory of weak interactions and beta decay  [3]. 

It is weI1 known that the Dirac spinor equation with the addition of cubic nonlinear t e rms  [first in- 
t roduced by Ivanenko (1938)] occupies,  as a descr ipt ion of p rama t t e r ,  a basic  position in the unified theory 
of matter;  this theory,  as developed by Heisenberg  and Durra,  or  in a slightly different way by the Moscow 
group (Brodskii, Kurdgelaidze, Naumov, Nugen Hgok Zao and others),  has already produced important 
resu l t s .  It is natural  to think of giving a geometr ic  interpretat ion on the basis  of compensation theory (or 
single torsion) to the Heisenberg self-act ion t e r m  which produces  the possibil i ty of excited states in p ra -  
mat te r  in the fo rm of actual baryons,  mesons,  and so on. 

Without going into detail, we emphasize that if we also take unitary symmet ry  ("nonlinear quarks") 
into account we can, by means of a special propagator  and the method of perturbations,  obtain masses  
which are  close to the empir ica l  values for mesons and baryons  [of the octet and even decuplet (Hugen Hgok 
Zao and Naumov) which were not calculated by Heisenberg] and also the fine s t ructure  constant a = 1/115 
(if a number  of additional assumptions are  made; 1/120 for Heisenberg).  The use of the less  sophisticated 
but r a the r  obvious method of "matching" enables the magnetic moments  of hadrons to be obtained in ve ry  
close agreement  with exper iment  (Kurdgelaidze and Bas 'yuni) .  It has recently proved possible to connect 
our nonlinear theory with the model which unifies weak and e lect romagnet ic  interactions (Hugen Ngok Zao). 
Such resul ts  of the nonlinear spinor theory of mat ter ,  which part ial ly overlaps with the compensation ap- 
p roach  (by the introduction of torsion), a re  very  satisfying and promis ing .  The possibil i ty of real  effects 
f rom gravitational or geometr ic  phenomena on the s t ruc ture  of e lementary  par t ic les  (~ 10 -14 c m )  is also 
suggested by the allowance for the contribution f rom "strong" gravitat ion (Salam; see Papyrin) produced 
by f -mesons ;  according to normal  ideas such c lass ica l  effects are  completely negligible in the microworld  
but quantum gravitation, our d i sc re teness  of space and so on can only become apparent at distances ~ 10 -32 

cm [6]; we re fe r  the r eade r  to the last sect ions of this art icle for a discussion of analogs of gravitational 
and quark " s t r i n g s . "  

3 .  T o r s i o n  

We see that tors ion,  which has been suggested by severa l  arguments  as one of the "closest"  gener-  
al izat ions of Riemannian geometry  on the introduction of a symmet r i c  connectivity (Caftan, 1922, and also 
Weyl, Palatini,  Einstein, and Wiesenbeck) and also f rom the point of view of the te t rad  fo rma l i sm (Ivanen- 
ko, 1964, and Rodichev, 1961, and others),  now a r i ses  necessa r i ly  frora" a compensation approach which 
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has proved to be fruitful in e lee t rodynamics  and mesodynamics .  We re fe r  the reader  to the l i te ra ture  
(Hehl [7], Ponomarov  [8]) and limit ourse lves  here  to a few points.  Expanding the th i rd - rank  torsion 
tensor  into irreducible par ts  

= , ~ F ~ = - ~  1 . . . .  Q , ~ ,  Q~r 1,2 (F~r -- ~, ) Q~ - -  (Q:~ Qr -- % Q~ )q- l / -  g e,~p 

Q~ is the t r ace le s s  part ;  Q~ is the t race;  Q~ the pseudotrace;  we retain for this par t icu lar  case only the 
tim~ component of the pseudotrace 

Q: = (~,t!~ (t), 0, 0, 0), 

and we ar r ive  at the normal  Etnstein--Hilber t  type equations in which the additions f rom tors ion give 
(through the connectivit ies) a cosmologica l - type  t e rm which depends on t ime.  If we put M t ) ~ a  -G (where 
a is the Fr iedman factor) we remove the cosmological  singulari ty.  

The cosmological  t e r m  clear ly  removes  the singulari ty in playing the role of the centrifugal force 
if the c lass ica l  descr ipt ion of nspinning n mat te r  is used, Q~.  = ua S/~y (u a Sa[ ~ = 0). The allowance for  to r -  

~ Y  S. . 0 " sion, which s imulates  nonlinearity, p romises  the emergence  of other p r o m t s m g  ideas for  cosm logmal 
models.  

An analysis  of the effects produced by tors ion in the equations of motions of planets, for example, 
has been ca r r i ed  out by Ponomarev,  who has also noted a connection with the Ker r  met r ic  [8]. The dis-  
appearance of s ingulari t ies  does not contradict  the Penrose- -Hocking  statement because the energy condi- 
tion of their  theorem is not sat isf ied in torsional  spaces .  

4 .  R e m a r k s  on  S i n g u l a r i t i e s  

We now deal with cer ta in  p rob lems  of s ingulari t ies  in relation with the dependent problem of the 
cosmological  t e r m  which, as we have shown above, can prevent  the appearance of collapse.  The theory 
of collapse is based on the Schwarzchild solution for  a point mass  with its nonsingular event horizon (i. e . ,  
a "dressed"  internal singularity} (see, however, the comment  by Polishchuka} which is reached  by. a res t  
obse rve r  af ter  an infinite time; a small  charge (Nordst rom--Reissner}  and a re la t ively small  angular mo-  
mentum (Kerr} do not a l ter  the situation; however, a charge  which is large relat ive to the  m a s s  o r a  s ignif-  
icant angular  momentum makes aquali tat ive change in the picture and el iminates the hor izon [9]. The 
collapse of a "Schwarzehildoid n might cor respond  to the real  situation if small  per turbat ions  did not al ter  
the charac te r i s t i c s  of the s ingular i t ies .  In fact, though, a Schwarzchildoid is idealized and degenerate 
since any small  per turbat ions  and even a t ransi t ion to gravitational theor ies  more  general  than relativ0~y 
theory can great ly  change the situation. For  example, in the s ca l a r - t enso r  theory, which is one of the 
most widely studied nclosest"  general izat ions  of general  relativity,  a test par t ic le  incident towards the 
center  reaches  a real  s ingulari ty (not hidden behind the horizon} in a finite t ime as reckoned by an external  
obse rve r  [10]. According to Gorelik (whose resul ts  are  used below} the picture of collapse in the s ca l a r -  
t ensor  theory is thus significantly a l tered (despite the opinion of Thorne}; however, collapse does still 
occur  here,  in spite of the apparently incorrec t  conclusions of a number of other authors.  

We will, however, use s tandard general  relat ivi ty to consider  the stability of the Schwarzchild 
solution. As the s implest  per turbat ion we take a sca lar  field in the spherical ly  symmet r i c  case; we s tar t  
f rom the Lagrangian (and for the time being we omit the R /6  term} 

The static, spherical ly  symmetr ic ,  m a s s l e s s  solution is (Fisher et al . )  

ds 2 = e" dt  ~ --  eXdr ~ --: r ~" d2 2, N = exp (~ -- k)/2; 

1-- r~ 

1+ r~ 

X {Nr_ l_ro_F ] / ~  ] CT =rZ; M = N @ r N ' ,  ~ ' =  A-O--N-L 
. F2 

An ana lys i s  of this solution shows that a Schwarzchild surface (where g00 = 0) does not exist for however 
a small  y. It may also be shown that the s ingulari ty of th i s  solution is exposed and not hidden behind the 
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h o r i z o n  and tha t  i t  i s  r e a c h e d  in a f in i te  t i m e .  If the  e x i s t e n c e  of a S c h w a r z c h i l d  s u r f a c e  w e r e  fundamen ta l  
it  would be s t r a n g e  to  f ind it a f f e c t e d  by  an a r b i t r a r i l y  s m a l l  f i e l d .  A t o p o l o g i c a l  a n a l y s i s  of the e x p o s e d  
s i n g u l a r i t y  at r = 0 shows tha t  it is  of d i m e n s i o n  2 (not coun t ing  the t i m e  d i m e n s i o n )  a s  in the  s c a l a r - t e n s o r  
t h e o r y .  

A s c a l a r  f i e l d  with a n o n z e r o  m a s s  a l s o  r e m o v e s  the  d e g e n e r a c y ,  thus  a s  it w e r e  "oppos ing"  the  
f o r m a t i o n  of a S e h w a r z c h i l d  s u r f a c e .  The  so lu t i on  of  the  f i e l d  equa t i ons  h e r e  is  m o r e  c o m p l i c a t e d  but  the 
fo l lowing  i m p o r t a n t  g e n e r a l  p r o p e r t y  can  be s t a t e d :  the  e x p r e s s i o n  fo r  the m a s s  of a c e n t r a l  body  ob ta ined  
f r o m  the e q u a t i o n s  

2xm = l imr (1  - -  e-~), 
r -->~o 

o o  c o  

2~ra = r, -k ~[1--(1--~2R2~)exp{--Sr~2dr}]dR, 
R 

shows  tha t  fo r  a s u f f i c i e n t l y  s m a l l  m a s s  m < ( r0min /2~ )  r O, t h e r e  does  not e x i s t  any ~ for  which e-X(~) 
= e v = O; in the  u s u a l  S e h w a r z e h i l d  so lu t ion ,  on the  o t h e r  hand,  we have  1/g~1 = e -X(2~m)  = 0 at  the  h o r i z o n  
fo r  any v a l u e  of the  c e n t r a l  m a s s .  So lv ing  the equa t ions  in the  w e a k - f i e l d  a p p r o x i m a t i o n  we get  an a d d i -  
t ion  to  the  S c h w a r z c h i l d  f i e ld  which  c l e a r l y  shows the  e f fec t  o f  a s c a l a r  f i e ld  in g e n e r a l  r e l a t i v i t y .  R e -  
m e m b e r i n g  tha t  a s c a l a r  f i e ld  in f l a t  s p a c e  (or,  in o t h e r  words ,  at  a poin t  s u f f i c i e n t l y  f a r  f r o m  the c e n t e r )  
has  the f o r m  ~0 = c . e x p ( - - / z r ) / r  we get  the  f i r s t - o r d e r  c o r r e c t i o n  to the  S c h w a r z c h i l d  f i e ld  a s  

exp (--) . )  ~ 1 - -  1/r (r0 - -  c "~ exp ( - -  1~ r)). 

Thus  as  we a p p r o a c h  the  e e n t e r ,  t h i s  f i e l d  t e n d s  to  " r e d u c e "  r 0 and it can  be  a s s u m e d  tha t  fo r  a s u f f i c i e n t l y  
l a r g e  " c h a r g e "  c the S c h w a r z c h i l d  s u r f a c e  is  l i q u i d a t e d ,  i . e . ,  we get  the r e s u l t  quo ted  above .  A s  in the  
N o r d s t r o m - - R e i s s n e r  e a s e  tha t  the  S e h w a r z c h i l d  s u r f a c e  d i s a p p e a r s  f o r  a s u f f i c i e n t l y  l a r g e  c h a r g e ,  we 
now s e e  tha t  a s c a l a r  f i e l d  is  a l s o  e a p a b l e  of  l i q u i d a t i n g  i t .  

A v e c t o r  f i e l d  in g e n e r a l  r e l a t i v i t y  can  a l s o  r e m o v e  the d e g e n e r a c y  c h a r a c t e r i s t i c  of  the  S c h w a r z -  
c h i l d  so lu t ion .  "We t ake  an ac t i on  of  the  type  

In the p a r t i c u l a r  c a s e  a = --f i  we have  the  u sua l  e l e c t r o d y n a m t c s  and the N o r d s t r o m - - R e i s s n e r  so lu t i on .  
When  c~ =/3 > 0,  an a r b i t r a r i l y  s m a l l  f i e l d  e l i m i n a t e s  the  S c h w a r z c h i l d - t y p e  s u r f a c e  in the  s o l u t i o n  but  
t h e r e  is  a s i n g u l a r i t y  at  r = 0 of the  s a m e  type  as  in the N o r d s t r o m - - R e i s s f f e r  so lu t i on  (when the n e u t r a l  
t e s t  p a r t i c l e  is  r e p u l s e d  f r o m  the c e n t r a l  c h a r g e d  body ) .  F o r  a =/3 t h e r e  is  a s p e c i a l  so lu t ion  which does  
not  have  a Newton ian  a s y m p t o t e .  Wi th  ce = [3 (< 0) we ge t  a s i n g u l a r  S c h w a r z c h i l d  s u r f a c e ,  w h e r e  R = oo 

T h e s e  e x a m p l e s  of  s c a l a r  and  v e c t o r  f i e l d s  with a c e n t r a l  m a s s  in g e n e r a l  r e l a t i v i t y ,  and a l s o  the 
e x a m p l e  of  a s c a l a r - t e n s o r  f i e ld ,  and  the a n a l y s i s  of  the  c o s m o l o g i c a l  t e r m ,  show the n e c e s s i t y  fo r  a 
m o r e  d e t a i l e d  a n a l y s i s  of s i n g u l a r i t i e s  and  c o l l a p s e ;  t h i s  a n a l y s i s  m u s t  not be  b a s e d  only  on the  d e g e n e r -  
a te  S c h w a r z c h i l d  so lu t ion .  D e s p i t e  the  T h o r n e - - P e n r o s e  idea  of a " c o s m i c  c e n s u r e s h i p "  which  would 
f o r b i d  e x p o s e d  s i n g u l a r i t i e s ,  t h e s e  s i n g u l a r i t i e s  might  in fac t  c o r r e s p o n d  to the  a c t u a l  s i t u a t i o n .  The  
q u e s t i o n  of  the e t e r n a l  e x i s t e n c e  of o b j e c t s  f o r m i n g  e x p o s e d  s i n g u l a r i t i e s  o r  of  t h e i r  f o r m a t i o n  by  v a r i o u s  
p r o c e s s e s  r e q u i r e s  f u r t h e r  s t u d y .  It is  a l s o  n e c e s s a r y  to c l a r i f y  the  r o l e  of the  i nev i t ab l e  f l uc tua t ions ,  
which  up to now have  b e e n  i g n o r e d  in the  Hock ing  t h e r m o d y n a m i c  a na logy  of the  s u r f a c e  of a b l a c k  hole  
with e n t r o p y .  Of c o u r s e ,  the  a l l o w a n c e  fo r  quan tum e f f e c t s  in the  f o r m  of the  P l a n c k  length ,  quan tum 
f l u c t u a t i o n s ,  the  e x i s t e n c e  of  m a x i m u m  d e n s i t y  and so  on wil l  m a k e  i l l u s o r y  the idea  of p u r e l y  c l a s s i c a l  
s i n g u l a r i t i e s ,  of the  a b s e n c e  of n h a i r s "  and so on.  

We now t u r n  to a d i s c u s s i o n  of the  ana log  of g r a v i t a t i o n a l  s i n g u l a r i t i e s  with e l e m e n t a r y  p a r t i c l e  
m o d e l s .  T h e  i n t e r e s t i n g  p o s s i b i l i t y  was  r e c e n t l y  no ted  of c o n s t r u c t i n g  geon of any s i z e  (pos s ib ly  a tomic )  
in the  K e r r  m e t r i c  [11]; in the  p r e s e n c e  of  c h a r g e ,  m o r e o v e r ,  the  K e r r - - N e w m a n  f i e l d  l e a d s  to an ano-  
m a l o u s  g y r o m a g n e t i c  r a t i o  a s  wi th  the  D i r a c  e l e c t r o n  ( C a r t e r ) .  A poin t  S c h w a r z e h i l d  s i n g u l a r i t y  " s w e l l s "  
in the  p r e s e n c e  o f  a K e r r  r o t a t i o n  into a r i n g  f i l a m e n t  (with a r a d i u s  of the  o r d e r  of  the Compton  l eng th  
fo r  the  e l e c t r o n  c a s e ) .  In the  m o r e  g e n e r a l  c l a s s  of s o l u t i o n s  with add i t i ona l  p a r a m e t e r s  d e s c r i b i n g  the 
m a s s  d ipo le  and  m a g n e t i c  m o n o p o l e  ( N e w m a n - - U n t i - - T a m b u r i n o - - D e m y a n s k i i )  a n o t h e r  s i n g u l a r i t y  a r i s e s  
in the f o r m  of  a f i l a m e n t  which  p a s s e s  t h r o u g h  the s y m m e t r y  a x i s .  

B u r i n s k i i _ a n d  the  p r e s e n t  au tho  r s u g g e s t  t ha t  t h e s e  f i l a m e n t s  can  be  c o m p a r e d  to  the  r e l a t i v i s t i c  
Ts t r ing '  o r  f i l a m e n t  which  in a n u m b e r  of  m o d e l s  ( N a m b u ) u n i t e s a s  gluon the  q u a r k s  which  t o g e t h e r  wi th  (or  
in p l a c e  of) t he  c h a r g e s  c a r r y  the  m a g n e t i c  m o n o p o l e s  i n s i d e  the  p r o t o n  o r  n e u t r o n .  
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The filaments of superconductor electrodynamics (Abrikosov) will correspond to singular solutions 
of nonlinear spinor theory of the same symmetry.  The general analogy between this theory and supercon- 
ductivity has previously been pointed out by Nambu. In the development of such interesting analogies, we 
must remember  the theory of superluminal particles (tachyons) since the transition v~  c in generalized 
Lorentzian transformations (Terletskii, Sudarshan, Yudin, and others) can properly be compared with a 
transition through a Schwarzchild surface separating the so-called r -  and t -regions (Novikov). Tachyoni- 
zation is in turn related tomonopoles .  Is it not possible that tachyons play a role both inside protons 
and super-dense stars  or collapsers ? The possibility is not excluded that the analogies between gravita- 
tion and elementary part icles will not only prove to be helpful models but will actually reflect  a part of 
physical reality, especially in the use of Kerr  strings inside part icles and, according to our other hypo- 
thesis, in the idea of quarks and partons inside s tars .  

In any case, in entering the epoch of subparticles, super -dense  stars, and cosmological forma- 
tions, and the construction of a unified picture of the world, physics cannot avoid using the means of 
modern relativity theory and relativistic quantum mechanics. On the difficult path to the establishment 
of deeper theories it must make use of the undoubted riches of the compensation approach to fields and the 
nonlinear spinor theory. 
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