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THE CONCEPT OF THE PRASPINOI~ 

D. D. Ivanenko and G. A. Sardanashvili UDC 539.12.01 

The concept of  the p ra sp ino r  would s e e m  too abs t rac t  if it did not suggest  i t se l f  f r o m  var ious  s tand-  
points in nonl inear  field theory ,  the theo ry  of compensat i r tg  f ields,  new s y m m e t r i e s ,  vacuum theory,  as well  
as the bas ic  nature  of  sp inor  manifolds that  un i formly  desc r ibe  internal ,  dynamic,  and spat ia l  p rope r t i e s  of 
pa r t i c l e s .  Thus,  leptons,  co lo redhadrons ,  a n d " c h a r m i n g ,  quarks ,  r e la t iv i s t i c  fe rmions ,  as well as the af-  
fine and conformal  s t ruc tu re  of space t ime  a re  c h a r a c t e r i z e d  by equivalent four~spinor  r ep resen ta t ions  of 
the a lgebra  sL(4, C), which may be cons idered  as a un iversa l  a lgebra  of  s y m m e t r i e s .  The concept of the 
p ra sp ino r ,  which has resu l ted  f r o m  studies by Wheeler ,  Weizacker ,  and Penrose  and the bas ic  nature of  the 
b inary  code in cyberne t i cs  and logic and studies by F inker l s te in  and Snider [1] re f lec t  a genera l  object ive 
t r end  in which the in te r re la t ion  between a field, ma t t e r ,  a vacuum, space ,  gravi ta t ion,  and cosmology has 
taken the foreground;  this  can no longer  be ignored and none of these  six fo rms  of physica l  r ea l i ty  can be 
unders tood without de termining how they each  in t e r r e l a t e .  The most  important  e lement  in the analysis  of the 
concept of the p ra sp ino r  is the po lys t ruc tu ra l  nature  of  objects  of the m i c r o c o s m ,  which occurs  both in the 
inde te rminacy  pr inciple  and in co rpus cu l a r -w ave  dual ism and, for  example ,  in the absence of any cor re la t ion  
between the quark  and par ton s t r u c t u r e s  of the hadron ar is ing  in different  types  of  sca t te r ing .  According to 
this represen ta t ion ,  a quantum object  is c h a r a c t e r i z e d  by a complex of incommensura te  s t r u c t u r e s  and one 
such s t ruc tu re  is i sola ted in each  exper imen t ,  i .e . ,  the object  is decomposed  into a cor responding  pure en -  
semble  which becomes  its bas i s  ffor example ,  depending on the p rob lem,  pa r t i c l e s  can be desc r ibed  by dif-  
ferent  spa t ia l  s ta tes  r e l a t ed  to each  o ther  as subspaees) .  F r o m  these  standpoints ,  p r a s p i n o r  theory  models  
only the a lgebra ic  s t ruc tu re  of  pa r t i c l e s ,  a vacuum,  e tc . ,  whose s imples t  e lement  it is and no definite s p a c e -  
field object  n e c e s s a r i l y  co r r e sponds  to it. Nonl inear i ty  is the only p rope r ty  of the p rasp inor ,  which is also 
supposed to de te rmine  its bas ic  nature  (the ent i re  a lgebra ic  s t ruc tu re  is r eproduced  on the basis  of this non- 
l ineari ty) ,  and this makes  it poss ib le  to apply the theory  of compensat ing fields [2", 3] to the p ra sp ino r .  

F r o m  the point of view of compensat ion  theory ,  nonl inear i ty  is the manifes ta t ion  of the se l f -ac t ion  of a 
s y s t e m  whose evolution and au tomorph i sms  cha rac t e r i z i ng  it are  desc r ibed  by m o r p h i s m s  of  a l aye r  of  s t r a -  
t if ied space  as it moves  along the base  and are  specif ied by the connect ivi t ies  in the l aye r  (compensat ing fields),  
which are  p r e c i s e l y  the interact ion potent ia ls  or ,  in o ther  words ,  descr ibe  pa r t i c l e s  t r anspor t ing  the in t e r -  
action. Let us cons ider  a pure vec to r  s t ra t i f ica t ion  of type Q with base  Y, in which Q r e p r e s e n t s  an a lgebra  
E that is a Caf tan  suba lgebra  of  the a lgebra  K= (E, F). We will let Y be the space F of p a r a m e t e r s  and define 
it ove r  some open neighborhood YU of the zero  of a s y s t e m  of e x t e r i o r  d i f ferent ia l  f o rms  h a in the tangent 
s t ra t i f ica t ion  to Y and the e x t e r i o r  different ia t ion o p e r a t o r  d. We define the f o r m  ~o=e-Y a Ia (d -A)eY a In, 
where ya  is the tangent s t ra t i f ica t ion  c r o s s  sect ion by YU; A is a o n e - f o r m ,  such that  Im(A) =di  m - Jim, A]; 
I a are  the g e n e r a t o r s  of F, and we assume  that  the o p e r a t o r s  eyaIa  are  defined in YU [2], ~ = , ~ I  n +J~FIm . We 
set  w~=0  in the sense  of the Higgs inverse  effect  and the covar iant  d i f ferent ia l  is wri t ten D=d+w~aIm,  which 

is the well-known f o r m a l i s m  of Goldstone theory .  However,  we may  wri te  w ~  in the fo rm a~E = - H m - M h a f ~ m I m ,  
where H m is de te rmined  by the condition (d - H) ha -=: 0 , the reby  es tab l i sh ing  a re la t ion  between the goldstones 
ya and the compensat ing fields f2am , which is p r e f e r ab l e  to the usual  f ields as it provides  a c l e a r e r  physica l  
inte rp re t a t  ion. 

Let  us now apply this  f o r m a l i s m  to a se l f -ac t ing  p rasp inor ,  taking the a lgebra  SU(2) as E and its ex tens -  
ions (three types) by the sp inor  t r ans la t ions  P~ as K. In the s imples t  case  ~I, is a two-component  sp inor  of the 
r ep resen ta t ion  ~ (in Young d iagrams)  of  SU(2) and the compensa t ing  fields ~2~m[m are the indices of SU(2)]be- 
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long to the reducible r e p r e s e n t a t i o n *  [] | containing the irreducible component [3, i.e., the fields are 
two-spinors with respect  to SU(2). In the second case K is the algebra SU(3) [Su(2, 1)] andthe operators P@ 
and k 4 ~ik5 and k~  iX? correspond to the translations P@; r is a four-spinor that nonlinearly represents  SU(3). 
The compensating fields obtained in this case are four-spinor representations ~with respect to SU(4) [SU(2, 2)]. 
In the third case, as in the second case, @ is a four-spinor but SU(2) operates over only two of the compon- 

ents of @, while k can be a Lie algebra. The compensating fields form a representation l-~J with 

respect  to SU(4) that can be partitioned into three octets corresponding to the three independent ("chromatic") 
subalgebras SU(3) of SU{4). 

The SU(2) symmetry  can be considered internal. On the other hand, dynamic symmetries  arise if we 
assume that the frames in which the different praspinors are being considered are not synchronized. There-  
fore, each spinor will be equipped with its own frame that can be characterized by some operator  (~ ~ s g  (2), 

and will be specified by the p a i r  i~', o) or (~,  ~,) .  The introduction of a multitude of internal frames is es-  
sentially implicit in the introduction of the exter ior  space at whose points the praspinors are defined and ~ '  

A 
can be considered as dynamic indices while the {o} relate the dynamic and internal symmetr ies .  We will as- 
sume that the ~ are arbi t rary  and that the two algebras SU(2) and SU(2') of the internal and dynamic sym- 
metr ies ,  acting correspondingly over �9 and ~ '  are independent. Compensation of SU(2)' is performed as for 
SU(2), though the compensating fields should be bounded by the two-spinors of SU(2) or the four -sp inors t  of 
SU(2, 2). The external space Y in this case is provided by the four-spinor structure of SU(2, 2) (conformal 
algebra), which, following Penrose, can be related to the pseudo-Euclidean structure of Y, characterizing it 
as spacetime and intrinsic to macroscopic systems, in which the growth in entropy distinguishes in Y the 
direction of i r revers ib le  evolution (time) and a system of motions orthogonal to it {space). 

It follows from the above that compensating fields coincide in algebraic structure with the lepton quartet 
and the baryon octet, if we jointly consider the internal and dynamic symmetries  of the praspinor that can be 
described by the algebra E- ={ ImM=ImIM, ImESU(2) ', IMESU(2), ImMoInN =CkmnCkNIkK}. ~ Thereby, if we 
also assume that praspinors describe the algebraic structure of a vacuum, leptons and baryons, like phonons 
in solids, can be graphically represented as disturbances of the vacuum, or, in other words, as potentials of 
the SU(2)-interaction between the praspinors,  but with grea ter  energy density in the zone of the disturbance, 
which will lead to a substantial variation of their  spatial s tructure,  i.e., on the whole, reduce them to particles.  
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* ~ | I ~ l  = ~ t +  9 ,  but we will assume that no completely symmetr ized representation is real ized [2]. 
Tfhe compensating fields are finally determined from field theory,  for example, f rom the field equations, 
though field theory in the case of spinor manifolds breaks down. Therefore,  supersymmetr ies  are usually 
assumed in o rde r  to obtain spinor compensating fields, while Y is assumed to be a spin-coordinate manifold, 
which makes it possible to construct Lagrangian theory.  
~In this formulation of compensation theory the compensating fields may have mass.  
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