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We cons ider  the  process  o f  s ing le  photon  ann ih i la t i -on  e*e-  hadrons .  The
fol lowlng is assumea w:-t f r  respect to the decay of a massive quantum with mass
M ln to  hadrons .  Le t  aNr (p)  Oe tne  numbgr  o f  hardons  o f  type  1  (p lons '  K
m e s o n s ,  n u c l e o n s ,  e t c . )  : - n  a n  e l e m e n t  d 3 p  o f  m o m e n t u n  s p a c e .  T h e n  1 n  t h e
coordlnate system where the momentum of the Y quantum i-s equal to zero there
e x i s t s  a  l i m i t  f o r  n  =  1 ,  2 ,

li!' < dN1 (rr)dN1 (p2) ...dilr(Pn) > -
l l  * o

d'prd'pr-dtpn ( 1 )

e ,(e ,)c{pr)- crhn)
f  r k - t  (  p r , g r , . . .  pn ) .

In  fo r rnu la  (1 ) ,  e . , t (p )  =  p '  +  ^? ,  where  m-  i s  the  mass  o f  the  hadron o f  type  1 .
I +

Hrrnotheses  concern ing  the  exds fence o f  l lm i t lng  proper t les  fo r  the  func-
t ions  d-escr ib ing  the  resu l t  o f  co l l i s ions  o f  h lgh-energy  par t l c les  were  d is -
c u s s e d  l n  [ I ,  2 7 .

T h e  ] i m l t i n g  f u n c t l o n s  f r U . . . " ( t ; )  d e s c r l b e  t h e  s t a t l s t i c a f  p r o p e r t l e s  o f

a  cer ta in  sys tem.  We assume tha t  th is  sys tem ex is ts  and tha t  in  d i f fe ren t
p r o c e s s e s  a r  e n e r g i e s  W  > >  m  l t s  p r o p e r t i e s  c a n  b e  m e a s u r e d .  f t ' i s  v e r y  l i k e l y
t f ta t  in  the  reg ion  o f  h igh  energ ies  there  appear  p roper t ies  o f  sca l -e  lnde-
p"nd" r , " "  (s im i la r i t y )  o f -s t rong in te rac t lons l  these _proper t les -  wgre  proposed in

t : ,  41 .  ihe  s imi1ar i ty  p roper f ies  fo r  a  sys tem o f  func t ions  de f i -ned by  fo r -
* " ia  ( f l  can  be  read i l y  fo rmula ted  in  ana logy  w l th  the  proeedure  used in  [5 ]
fo r  o rder ing  f luc tua t ions ,  by  ln t roduc lng  f le lds  0 t (n )  such tha t  we ge t  the

c o r r e s p o n d e n c e  d N i ( p )  *  l O r f i l l ' a ' p  a n d  t h e  m e a n  v a l u e s  i n  ( 1 )  c o r r e s p o n d  t o

averag ing  over  a  cer ta in  ensemble  fo r  the  f ie lds  O,  (6 ) .  The fo l low ing  re la -
t lons  are  o f  impor tance to  us :

< d N r > '
' tb l

X t  - ,
,t1

\ t )

( 3 )

n <



X, (Y)  -  Ar  -  cqrst  ,  y) )  l , ( 4 )

X ; 1 ( l  x , l  Y ) ,

r o r l l l . -
v

Formulas  (2 )  -  (5 )  a re  equ i -va len t  to  the  s imi la r i t y  hypothes is ,  and the l r  ex-
perimental  ver l f lcat ion, as wel l  as a ver l f j -cat lon of the exlstence of the
i f * i t  ( l ) ,  i s  c r i t l ca l  fo r  the  theory .  We can present  l i ke1y  arguments '  bu t
not r i -gorous ones, favorlng the value o = 1.

How are  the  resu l ts  o f  the  exper iment  to  be  connected  in  the  case o f  a
la rge  bu t  f in i te  va l -ue  o f  M w l th  the  func t lons  f rn . . . "?  Le t  us  cons ider  fo r

concre teness  the  charac ter ls t l cs  o f  p roduced p lons .  We regard  the  decay ing
quantum, neglect ing thg i -nf luence of spln, as an elongated object with dlmen-
" ion  ro  and dens i ty  p ( i )  ( fo rm fac tor ) .  I t  i s  assumed tha t  the  resu l t  o f  the
d.ecay  o f  th is  quantum is  rea l l zed  by  s ta t l s t l ca l  charac ter is t l cs  o f  the  f le ld
/ O ( i i ) p ( i  - ; r t a v ' ,  o r  i n  m o m e n t u m  s p a c e ,  o f  t h e  q u a n t i t l e s

i le r r - l  6(Jd12le* l2dtk , ( 6 )

As a  resu l t  o f  such an  approach,  the  spec t rum is  cu t  o f f  fo r  each sor t  o f  had-

rons at the momenta pOi,-  
-and 

l imit tng relat ions exlsts for the energles Ea

car r ied  away by  the  hadrons  o f  sor t  1  (see t l l )

E, - l, rU, l, 'coost for lrl + -' ( 7 )

We s ta r t  f rom the  ex is tence o f  l im i t ing  re la t ions  fo r  energy  (7 ) .  The momentum
po fo r  the  p ions  we ln t roduce by  the  re l -a t ion

+nAp:-"
- - a

1 - a

X;1(r,  Y) -  f -F

x , r ( r , y ) - 0

N = const  i {2 /3,

l r l > > 1 ,  l y l > > 1 ,

o r  1 1 1  . - .

P r

E, = I" c(il < dtt(p) >, i

The mul t ip l l c i tY  o f  the  P ions  ls

Po 4*ne2-" ..o-a, /u-a,
N =  f  < d N b )

o  3 _ a

For the f luetuat ions of  the number of  p ions we obta j -n

t
= 1 . ^/2> -< N >21 . "-"0 o-Fft-ol

f n  t he  ca f cu la t i on  o f  ( I 0 )  i - t  i s  assumed  tha t  a t  a  g i ven  va lue  o f  P ,  a  con t r l -

bu t i on  i s  made  to  t he  i n teg ra l  w i t h  respec t  t o  q  on l y  by  t he  reg ion  o f  va lues

D tu q.  For  c l  = I  we have

-  : .
<  N ' >  -  N '  - - g t z

=conet N .

F 2

The construct ion for  other  hadrons is  analogous '

we  now cons lde r  t he  co l l i s i on  be tween  two  had rons  a  and  b

sumed that  the energy 2W = G of  the col l . ls ion is  1arge.  The
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o f  t he  phenomenon  i s  v l sua l - i zed  as  f o l l ows .  I n  t he  c .m .s . ,  t he  had rons  a re
two narrow disks of  radius ^ ,1, /m and th ickness NL/W. When these d isks col l ide,
a  f  r a  c t i  on  S  o f  t he i r  a reas  comes  i n  con tac t  .  Th r .ee  svs tems  A r "c  n r .od r rned .- - - . .  " s t  " ^  e J  r  u v r r r u  s r  v  ! , r  v u q v s u .

"pa r t "  a r  o f  t he  had ron  a ,  name ly  t he  pa r t  o f  t he  d l sk  wh l ch  expe r l ences  no
co l l i s i ons ,  an  ana logous  r rpa r t r rb r  o f  t he  had ron  b ,  and  the  pa r t  t ha t  expe r -
i ences  the  co l l - i s i on .  A  more  de ta i l ed  ana l ys i s ,  wh l ch  takes  l n to  accoun t  t he
f luctuat ions of  the masses and d imensi -ons of  the hadrons and a more deta i led
s t ruc tu re  o f  t he  co11 ld ing  pa r t  w i l l  be  g l ven  l n  a  sepa ra te  pape r .  He re  we
consider  onJ-y a rough and qual l ta t lve p lc ture.  We assume that  the d lsks are
a lways  i - den t i ca l  and  homogeneous ,  and  tha t  t he t r co l l l d i ng t f  pa r t  cons t i t u tes  a
sys tem s im i l a r  t o  a  Y  quan tum,  w l t h  a  ze ro  c .m .s .  momen tum.  The  d l f f e rence
l i es  i n  t he  f ac t  t ha t  t h i s  quan tum i - s  compressed  and  has  a  t h l ckness  ro .  The
"pa r t r t  & r  has  an  ene rgy  Wa l_  .  W(Sa  Ss t ) /Sa ,  "pa r t t r  b  1  an  ene rgy  Wb l_  t

W(SO Sst ) /Sb.  Acqu l r ing  upon separa t ion  a  long l tud ina l  momentumo o l l  -  m 2 / w ,

acter lzed  by  a  fo rm fac tor .  Wi th ln  the  f ramework  o f . the  p ic tu re  tha t  leads  to
the  fo rmulas  (7 )  -  (11) ,  i t  i s  necessary  to  in t roduce two 11m1t lng  momenta  fo r
the pions: pO and FO tu m. For the mean values we obtain the formulas

the  r rpants t t  a r  and br  a re  t rans fonmed in to  two
carryi .ng away an energy t l  

lu 
"  2I t I (1 -  Sst, /S).

f am l l i es  o f  l ead lng  pa r t i c l es ,
The remaln lng I 'quantum" ls  char-

( r z 1
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,, ql

Jr l  -  Azpi^-  ,
l - a

E, . A np2u . r(lt| - t,r)

The assumptlons made here are quite str lngent and may not correspond to
rea l i t y .  On the  o ther  hand,  l f  they  are ,eor rec t ,  a  very  a t t rac t i ve  poss1b11 l ty
is uncovered of dgscr ibing*the propert les of elementary part lc les ln a language
o f  t h e  f i e l d s  0 1 ( e )  o r  0 r ( r ) .  I n  t h e  r e g l o n  o f  l o w  e n e r g i e s  W  S  m ,  t h e  p r o p -

er t les  o f  the  f le lds  a re  compl lca ted ,  and a t  W >> m,  there  is  a  cons lderab le
simpl i f icat lon. Experlments that could be declslve for the ver i f lcat lon of
these hypotheses  seem to  be  very  lmpor tan t .

I  am gra te fu l -  to  I .  Khr lp lov ich  fo r  a  use fu l  d iscuss lon .

W h e n a = I w e h a v e

i - a'p3.rn(p) ; Eo - Anpz.pn .
t.{

As shown by  exper iment  [6 ] ,  a  i s  cLose to  o r  equa l  to  un l ty .
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