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The i n v e s t i g a t i o n  of t h e  i n t e r a c t i o n  of f a s t  deu te rons  wi th  
nuc leons  and n u c l e i  c a n  g i v e  new informat ion  about  r e l a t i v i s t i c  pro- 
p e r t i e s  of t h e  deu te ron  and t h e  i n t e r a c t i o n  dynamics of t h e  
deuteron a t  small  d i s t a n c e s  e s p e c i a l l y  i n  t h e  fragmen- 
t a t i o n  region.  The decay v e r t e x  of t h e  deu te ron  i n t o  two nuc- 
l e o n s  i s  r e l a t e d  w i t h  i t s  wave f u n c t i o n  which can be t h e  s o l u t i o n  of 
t h e  Bethe-Salpeter  e q u a t i o n  f o r  t h e  bound s t a t e  i n  t h e  g e n e r a l  r e l a -  
t i v i s t i c  case.  k t  t h e r e  i s  s t i l l  no e x a c t  s imple s o l u t i o n  of t h i s  
equat ion,  Therefore  we must r e s o r t  t o  d i f f e r e n t  approximations.  It 
is b e t t e r  t o  u s e  t h e  i n f i n i t e  momentum frame (IIiP) i n  which t h e  no- 
t i o n  of t h e  deu te ron  crave f u n c t i o n  (w.f.d.1 of dynamics of t h e  l i g h t  
cone may be in t roduced  /1-4/, i t s  square  having t h e  u s u a l  p robable  
i n t e r p r e t a t i o n .  The w.f.d. dexending on t h e  l i g h t  cone v a r i a b l e  X 

and t h e  t r a n s v e r s e  momentum K t  of t h e  i n t r a d e u t e r o n  nucleon i s  re -  
l a t e d  t o  t h e  n o n r e l a t i v i s t i c  w.f.d. depending on t h e  r e l a t i v i s t i c  
i n v a r i a n t  v a r i a b l e  /5-8/. 

The formalism where t h e  n o t i o n  of ;7FD is i n t r o d u c e d  i n  
I I D  i s  f u r t h e r  developed in t h i s  paper. Here t h e  r o l e  of t h e  non- 
s p e c t a t o r  g raphs  i s  a m l y s e d  i n  d e t a i l .  The s p e c i a l  a t t e n t i o n  i s  
g iven  t o  t h e  n n a l y s i s  of t h e  p o l a r i s a t i o n  c h a r a c t e r i s t i c s ,  in p n r t i -  
c u l e r ,  deu te ron  t e n s o r  p o l a r i s a t i o n  T20. That i s  very  i n t e r e s t i n g  
due t o  t h e  experiments  c a r r i e d  out  now /9910/. 

I. THE AI@LITUI)E OF THE PROCESS dI? -PX 

As mentioned above, i t  is b e t t e r  t o  cons ider  t h e  p rocesses  of 
type  dI3 -PX i n  t h e  IID. A s  lmown,along w i t h  t h e  c o v a r i a n t  formalism 
t h e  noncovar ian t  one c a n  be used,  where each Peynmn graph of t h e  n- 
o rder  i s  e q u i v a l e n t  t o  n! t ime-ordered graphs  of t h e  o l d  per tu rba-  
t i v e  theory  (OPTh),a l a r g e  p a r t  of them vanishe  i n  IFD. I n  p a r t i c u l a r ,  
of a l l  graphs of t h e  f i r s t  and second o r d e r  in hadron-nucleons (h-N) 
i n t e r a c t i o n s  in t h e  p r o c e s s  dN - PX only t h e  graphs  of f i g .  1  (a-e) 
type  do n o t  v a n i s h  in OPTh. AS shown in r e f s  /11-13/ t h e  graphs of 
Fig. 1  b /11/ and 1 c  g i v e  g r e a t  c o n t r i b u t i o n s  t o  t h e  p ro ton  

1 Fig.  1. Grup1io correoponding t o  t h e  proceso dP -PX . 
spectrum und t h e  gruphs of Pig.  1  d / I 2 /  and 1 e  /13/ g i v e  s m a l l  con- 

t r i b u t i o n  i n  some kinematio region.  The four-momenta of t h e  f n s t  deu- 
t e r o n  Pd und of i t s  nuc leons  K 1 ,  K 2  a r e  r e p r e o e n t e d  in t h e  ILU' i n  

1 t h e  fo l lowing  form 3/1 

'where P i s  t h e  momentub; of t h e  p r o j e c t i l e  deu te ron  which must be I 
/ i n f i n i t e l y  l n r g e  in p r i n c i p l e ;  x i s 4 h e  longitudinal momentum f r o c -  

I t ion of t h e  nucleon i n  t h e  deu te ron  K 4  is t h e  t runoverse  moulentum 
:of t h e  l n t r u d e u t e r o n  nuoleon. A t  tho i n f i n i t e  P X i e  e q u i v u l e n t  t o  

l i g h t  oone vur iub le .  

Aooordina t o  r e f .  /6*8/, ue tnontioned ubove the  n o t i o n  of t h e  a 
.f .d. oan bo in t roduoed  in t h e  1hlY whioh depends on X ond Kf Y(x,Kt( 
h i s  w.i.d. otrn be r e l u t o d ,  oooording t o  r e f o  /6*8/ t o  t h e  nonrelu-  

W.f .d. @ n,r,  dopending on t h e  r e l o t i v i e t i o  i n v u r i u n t  
~ r l u  b l e  x I 



We s h a l l  now represent the general expression f o r  the amplitude 
of the process dl! - PX corresponding to  the graphs of f i g s  1 (a-e) 
in  the following forn: 

5 
F = C I F d i l ,  (3) 

i=l 
where the following notion is introduced: C = (  2 ( ~ ' I ? I ~ ) %  i s  the 
norwl iza t ion  coeff ic ient  3/; Fd( ) are  the amplitude par t s  
corresponding t o  the graphs of f i g s  1 (a-e): 

where f ,mr , f 2,ini a re  the amplitudes of IT-N in terect ions  zor- 
responding t o  the lower ver t i ces  of f i g s  l a  and l b  graphs; Xi , K t  
correspond to the proton emitted frzm the upper vertex of f ig .  1 a ,  
i.e. t o  the spectator  proton; X2; - K t  correspond t o  the proton 
emitted fron the lower vertex of f ig .  lb ,  i.e. t o  the nonspectator 
one. 

As sentioned above, the graphs of f ig .  1 (c-e) can be calculat-  
ed in the same m y  as  i n  the OPTh but the non-rela t ivis t ic  n.f.d. 
is replaced by y(X,T( t )  . The general expression f o r  the graphs of 
f i g s  l(c-e) can be wri t ten i n  the following form: 

vrhere the f  olloaing notion is  introduced; T ~ ~ ( ~ ) ,  ri1(2) a re  the 
lovrer and upper ver t i ces  of t h z  h-11 int%r,ractions i n  the graphs of 
f i g 3  1 (c-e) r e s p e c t i v e u ;  G(x,Kt )=[Ed - E (Kt)+  m- E($)- ~ ~ + i & l - '  
i s  the t1.10-particle f r e e  Green function, i n  terms of the variable X 

and K t  i t  has the f ollcwing form: 

nhere m,mR are  the masses of the nucleon, and the intermediate 
p ~ r t i c l e  reopectively. Por a l l  graphs in f igs .  1 (c-e) r g ( '  ) cor- 
responds to the process ITIT --FU , where R i s  the intermediate 
p a r t i c l e  (the zeson i n  f i g s  1 c,d and the nucleon in f ig .  1 e l .  
The vertex corresponds t o  the absorption of the v i r t u a l  
meson by nucleon i n  f i g .  1 c,  but i f  the meson i s  a pseudoscalar one, 

d d 

then T H ( ~ ) = G ~ . T  , where 7. - (7, . 
2m 

For the graphs of f ig .  1 d and 1 e rN(2)  corresponds t o  the 
processes mi -- PX . 

The calculat ing procedure of type ( 5 )  expression is suf f ic ien t ly  
simplified i f  the proton in the react ion dN -PX is  emitted e i t h e r  
forward or a t  a small angle. Then the dependence of G ( x , ~ ) , T  and 

2 -* on can be neglected but the in tegra l  over d K t  i s  
eas i ly  calculated i f  we use r e l a t i o n  (2) and a r e a l i s t i c  function, 
f o r  example of type 2 / I 4 /  i s  t a k e n a s  Q n a r .  ( Z  1. Then one can 
fac to r  ver t ices  r1:') and rN(2)  outside the in tegra l  s ign a t  
some X, corresponding t o  the-mean value of the intradeuteron 
nucleon momentum, because '+'( x,Kt) in tegrated over d2 Et i s  
the shorply decreasing function with x . After those simplificationa 
the type (5) expressions f o r  ~ d ( ~ ' ~ )  are  eas i ly  calculated. 

We s h a l l  now analyse the special  type of the deuteron fragmenta- 
t ion  processes on the nucleon when the proton i s  emitted forward o r  
backvrard in the deuteron r e s t  system. Those processes of the cum- 
l z t i v e  proton production a re  very in te res t ing ,  as mentioned above. 
I n  re f .  / I 2 /  i t  is shovrn, that the  contribution of the f ig .  1 d 
graph can be noticeable i n  some kinematic region of the cumulative 
protons but about three times smaller than that  of f ig .  1 c. The 
coptribution of the graphs of f i g .  1 e type can be neglected in COD- 

parison with other grephs as  the calculation r e s u l t s  showed i n  
re f .  /13/. Then we s h e l l  keep the main contributions,  i.e. the 
graphs of f i g s  1 (a-c) type. I n  the graph of fig.  1 c type both the 
pseudoscalar and vector meson can 5e the intermediate par t ic le .  I f  
the energies of the p ro jec t i l e  deuteron a r e  not very large, f o r  
example Ed = 10 + 20 (GeV), then the production of the vector 
mesons in the lower vertex of the f ig .  1 c graph is  very small in 

comparison with the pseudoscalar meson production a s  the experimental 
data show /15'16/. Theref ore we can neglect the contribution of the 
f i g .  1 c type graph with the absorption of the v i r t u a l  vector mesons 
by nucleon and we s h a l l  keep the graphs of f ig .  1 c with the pseudo- 

r (1) in sca la r  mesons i n  the intermediate s ta te .  Then the vertex 
the graph of f ig .  1 c can be re la ted  t o  the amplitude of the r e a l  
meson production in the N-IJ in te rac t ion  multiplied by the formfactor 

Fr tha t  takes in to  account the off-shell  e f fec t s  of the v i r t u a l  
T -meson /12/. Taking i n t o  account a l l  mentioned above, the anpli- 

tude of the investigated process is wri t ten in the fo l lowbg form: 



i 

i t igated react ion is wri t ten i n  the following forn: 

where : 

2-2 .  -- -.-- - - 
Q ~ = ( E ' - E ( < ) ) - ~  , q = P - K , ;  T O = T / ~ ? ~ ,  rN a r e P a u l i t s  

matrices corresponding to the nucleon, which absorbs the v i r t u a l  'JT- 

meson (see f ig .  1  c ) ;  $,? ,, B 1,4 zre the parameters of the vi.f .d. /14/ 
the form of @ n.r. ( 1s presented i n  the Appendix. 

Having obtained expression (6) f o r  the amplitude Fd of the 
process dN -PX, we can now calculate the inclusive proton spect- 
r a ,  polarisation character is t ics  and analyse them i n  detai l .  

11. INCLUSIV3 PROTOIi SPECTRA AND POLARIZATION P ~ I i O ~ N B  

The spin s t ructure  of the e l a s t i c  IT-Ii scat ter ing anplitude can 

\-!here : p o =L 6 p T .  .Jp T-  3+Fgn is the projection operator 1 
of the basic t r i p l e t  s t a t e ;  A ~ / ~ ( X . ~ . Z ) = ~ X - ~ - Z ) ~ - L ~ Z ] ~ ;  

i s  the phase volume of 

I n-1 par t i c les ;  P2, ..., T4; d2, ..., are  three-momenta and 

4 energies of f i n a l  pa r t i c les  produced in lower ver t i ces  of f i g s  1  (a-e) 
graphs. It is  be t te r  to  n r i t e  expression (8 )  in the folloming form: 

11 (21++31 
P ~ N  = d d ~  P ~ N  dti ' 

R = I N N  
INd 

; I m, 1 dlT a re  the invariant fluxes i n  the N-N and 
d-Ii reactions respectively; Ppp,n+x , Ppn-tTox a re  the inva- 
r i a n t  inclusive spectra of 7T+ - and no -mesons in the reactions 
PP -T+X und Pn - n O x  respectively,  Gkt is  the t o t a l  
cross sect ion of N-h' scat ter ing , P is the contribution of 
the f ig .  1  b  graph and the interference between f i g s  1  a  and 1 b  t o  
the t o t a l  spectrum pa$, its expression i s  presented in the Appendix. 

Vie s h a l l  now consider a  very in te res t ing  polarization charocteris- 
t i c ,  the tensor polarization component T recently measured i,n the 
stripping-type reaction dA - PX, dP - PA 29'/9* 'ole The general ex- 
pression f o r  TZ0 i n  the discussed reaction is  wri t ten in the follow- 
ing f  om: 

apparently be neglected a t  high energies as  the experimental data 
I ' 1 3  

indicate /17,18/. I f  me suppose tha t  i t  i s  true f o r  i n e l a s t i c  N-I? where n 2 ~ ~ { ~ ( l + G p z ~ n z 1 - 2 ]  is the spintensor ope- 
col l is ions ,  then, according t o  (61, we can calculate both the inclu- 1 

ra to r  corresponding to  the deuteron polarizntion component TZ0; G p Z ,  
s ive  spectrum of protons and the polarization character is t ics .  Then 

Gn2  a re  the 2-components of Pauli 's  matrices corresponding to the 
interference between the graphs of f i g s  1  a,b and 1 c  vanishes. The proton and to  the neutron. 
general expression f o r  the inclusive proton spectrum of the inves- 1 



The s p i n  s t r u c t u r e  of the  r e l a t i v i s t i c  vr.f .d. is equivalent  
t o  the  s p i n  s t r u c t u r e  of the n o n r e l a t i v i s t i c   PI.^. d. qn.r. 1141, 
a s  shown in re f .  16/, i n  the case when the proton is  emitted f o m c r d  
in the  r eac t ion  dI1 - A P X  

1 
Y = Y o - E  SpnY;! ' (11) 

-- - -  
where Spn = ~ ( G ~ K ~ ) ( G ~ K ~ I  - cn;,Zp ,E"  is the  unit vector of 

the  r e l a t i v e  momentum of the proton and the  neutron. Then assuming 
a s  mentioned above, the  nonspin s t r u c t u r e  of the  I C N  i n t e r a c t i o n  

amplitude and s u b s t i t u t i n g  (10) i n t o  ( 6 )  and ( 6 )  i n t o  (91, we obtc:in 

the  f i n a l  expression f o r  

- 
vrhere the  following no t ion  i s  introduced: R2, R 2  a r e  the expressions 
corresponding t o  the cont r ibut ions  of the  f i g .  1  b  graph and the  in-  

te rserence  between f i g .  1  a  and 1  b  r e spec t ive ly ,  they a r e  presented 

i n  the  Appendix; PNT = PPP-& + P p n - , ~ ~ c  + pint 9 

It i s  seen from expressiop (11) t h a t  (10) tu 'ms i n t o  a  usual  

f  ormuln f o r  1'20 i n  the  spec ta to r  mechanism, i .e .  when, only the 

pole  graph of f i g .  1  a is  t~1:ee i n t o  nccount. 

.tie s h a l l  now r e t u r n  t o  the  ca l cu la t ion  r e s u l t s  of the  inc lus ive  
(1; (2 1 spectrua; us ing  ( 8 )  and of i t 3  separa te  cont r ibut ions  p dIJ , P , PL;' , the tensor  p ~ l ~ r i s o t i o n  Some d e t a i l s  of the  ca l cu la t ions  

(forms of spec t r a  PpN,flx , of IN- in terac t ion  amplitudes, of the  

yeson form f a c t o r  F n  , etc .  ) a r e  presented i n  the  Appendix. 

The ca l cu la t ion  curves corresponding t o  the  t o t a l  proton spec- 

t ruc  P dIr 2nd t o  the  sepzra te  cont r ibut ions  of f i g s  1  (a-c)  graphs 

the  e q e r i n e n t a l  dnta I 2 O /  a r e  presented in f ig .  2. I t  is seen 

t h 2 t  we cdnnot confine ourselves t o  the  con t r ibu t ion  of one s p e c t a t o r  ~ graph i n  the moc~enturl region of protons s c a t t e r e d  backward in the  

deuteron r e s t  frome 0.15 s q s 0.45, the  in t e r f e rence  between the 

Big.2.Dependence of t he  inc lus ive  pro- 
ton spectrum i n  the r eac t ion  d? - PX 
on the  f i n a l  proton momentum i n  the deu- 
te ron r e s t  frame: 
Curves: 1  - contr ibut ion  of the  spec ta to r  
graph of f i g .  1  a  t o  the spectrum; 2  - 
summed con t r ibu t ion  of t he  graphs of f i g s  
1  a-c t o  the spectrum; 3 - con t r ibu t ion  

of the  f i g s  1  a-b graphs;  4  - contribu- 
t i o n  of the  f i g .  1  c  type graphs; 5  - 
contr ibut ion  of the  f i g s  1  d  graphs;  - 
the experimental data a t  Ed = 9 (GeV). 

graphs of f i g s  1  a  and 1  b  and e spec ia l ly  
the graph of f i g .  1  c  g ive  not iceable  con- 

t r i bu t ions .  Calculated curve 3 on f i g .  2 
corresponding t o  the proton spectrum 

p dB , i f  t he  graphs of f i g s .  1  a-c 
type a r e  taken i n t o  account r a t h e r  s a t i s -  

factori1;y agrees with the experimental da t a  a t  Ed = 9 (GeV). 

X (GeV/cl , Pig. 3. Dependence 

4106 Q227 0,373 0.s 0,& of A= 6 1'20 on 
the  f i n a l  proton mo- 

/ * -  

mentum q i n  the deu- 
te ron r e s t  frame and 

on the i n t e r n a l  nuc- 
leon rcomentum in the 
deuteron K ; 

Curves; 1  - contribu- 

t i o n  of the  spec ta to r  
mechanism, f ig .  l a ;  
2  - contr ibut ion  of 

f i g s  1  a-c graphs; 
A r 3 - ca lcu la t ion  re-  

s u l t  from re f .  / 22 /. 9 

0.1 a2 43 OL 05 4 - 1'20 with the 
q(GeV/cl coclplex 6q-component 

in the  deuteron in- 
cluded (see (14) ); experimental data:  - from r e f .  "O', 6 . 4  - 
from r e f .  191. 



The calcula t ion r e s u l t s  of the tensor po la r i sa t ion  component 

TZ0 and the experimental data /9*10/ f o r  the  react ion dA - r7i; , 
where A=H /9/, C u  /9*10/, 11 19/, are  presented i n  f ig .  3. PZO 
weakly depends on the atomic number A and the energy of the i n i t i a l  
deuteron as  the experimental detn show. Therefore our calcu1::tions 
of TZ0 f o r  the process dB - PX can be compared with the avai lable  
experimental data. It i s  seen from f ig .  3  t h a t  the graphs of f i g .  l c  
type give the noticeable contribution t o  T20 a t  q  S 0.4 (GeV/c) o r  

ae 3 0.55 (GeV/c). I n  pr inciple  the discrepancy between curve 2  
i n  f ig .  3  and the experimental data a t  q > 0.4 (GeV/c) can be due 
t o  d i f fe ren t  causes: the neglect  of the sp in  s t r u c t u r e  of the IFIJ 

in t e rac t ion  amplitudes the neglect  of the  f i g s  1  d-e grapks, which 
give a t  l e a s t  s m l l  contributions t o  the inclus ive  proton spectrum. 

But we s h a l l  note tha t  Tz0 i s  s u f f i c i e n t l y  s e n s i t i v e  t o  d i f fe ren t  
r e l a t i v i s a t i o n  methods of the deuteron s t ructure .  So i n  ref  .I2' ,22/ 

another method of the inclus ion of r e l a t i v i s t i c  e f f e c t s  i s  proposed, 
which d i f f e r s  from the method used i n  t h i s  peper. Curve 3 i n  f ig .  3  
i s  the calcula t ion r e s u l t  of T20 token from ref .  /22/ i n  the frame 
of the specta tor  mechanism. I t  is seen from the comparison of curves 

1  and 3  in f ig .  3 t h a t  the behaviour of T20 depends re the r  on the 
method of inclus ion of the r e l a t i v i s t i c  e f f e c t s  i n  the deuteron a t  
q  2 0.4 (GeV/c) or at r 0.55 (GeV/c). For t h i s  reason in some 

papers some addi t ion t o  the deuteron wave funct ion caused by 

the  probable existence of the six-quark s t a t e  i s  introduced. But i t  
was necessary f o r  the successful  descr ip t ion of the experimental 
data on T20 in the specta tor  mechanism frame that  i t  was complex a t  
the  phase 'f' = 55' /9/, i.e. the w.f.d. is  represented i n  the form: 

where w is  the probabi l i ty  of the existence of the non-nucleon 
component in the deuteron. I f  the graphs of f igs .  1  a-c a r e  taken 
i n t o  account, then, as  the calcula t ions  have shorn, the complex 6q- 
component w i l l  be necessary t o  describe the T20 experimental data a t  
q  a 0.4 (GeV/c) (see curve 4  i n  f ig .  3). Here the  6  - s t a t e  i n  the 
deuteron i s  taken i n t o  account according t o  ref .  12'. The c v r e  4  
corresponding t o  the w.f .d. ? (X I  of the type (14) a t  \P = 110° 

i s  presented in f i g .  3. This complexity contradic ts  the  quantum- 
mechanical pr inciples ,  because a  bound s t a t e  pa r t i cu la r ly  tha t  of 
the deuteron, i s  described by a  r e a l  function. We think, therefore ,  
t h a t  the ,discrepancy of ca lcula ted curve 2  with the TZ0 experimental 

data a t  q  1 0.4 (~eV/c )  can' t  be a  d i r e c t  ind ice t ion  of the 6q- 

s t a t e  existence i n  the  deuteron. 

:Tote thot the contribution of t h i s  6q-component t o  the inclus ive  

spectrum of the invest igated react ion is  negl ig ibly  s m l l  a t  the ini- 

t i z l  energy of the deuteron Eo = 9 ZeV as  i t  i s  shorrn i n  ref .  /I 21. 

The cclcula t ion r e s u l t s  presented in f i g s  2 ,3  allow the follaw- 

ing conclusions. It i s  jus t  incorrect  t o  use the spec ta to r  mechanism, 

i.e., f i g .  1  a  graph, f o r  the analys is  of the deuteron s t r ipp ing  
type reaction.  As is  very c lea r ly  shown i n  f ig .  2, i t  is necessary 
t o  take i n t o  account the nonspectntor type graphs of f i g .  1  b,c a t  
(3.15 sc q c  0.5 (GeV/c). Therefore the measurement of the proton 

inclus ive  spectrum i n  the discussed react ions  is  not the d i r e c t  
mensurernent of the  square of the '#PI). The contribution of the f i g .  
1  b,c graphs can ' t  be considered as  a  small  correct ion to  the  f i g .  
l a  graph o t  q  3 0.15 (GeV/c). The inclus ion of the f i g .  1  b,c graphs 

allows n much b e t t e r  descr ip t ion of the T20 experimental date a t  
q c  0.4 (GeV/c). The g rea t  discrepancy between calcula ted curve 2  
i n  f ig .  3  and the  experimental data a t  l a rge  proton momenta, q 3 

0.4 (GeV/c) can be due d i f fe ren t  causes. Ils is  mentioned above T20 

can be sens i t ive  to  the r e l a t i v i s t i c  deuteron s t ruc tu re .  The compa- 
r i son  of curves 2  and 3 i n  f ig .  3 nllows the  follovring conclusion. 
The react ion n~echanism, i .e .  the f i g .  1  (a-c) graphs, o~ust be taken 
i n t o  account more completely a t  small q r  q  3 0.4 (GeV/c) but the 
r e l a t i v i s a t i o n  e f f e c t s  of the ver tex of the deuteron d e c ~ y  i n t o  two 
nucleons a re  very important a t  l e rge r  q  or Z, > 0.55 (GeV/c ). 
Different r e l a t i v i s a t i o n  methods y ie ld  d i f fe ren t  T20 beheviour a t  
q  > 0.4 (GeV/c). &sides ,  the discrepancy between calcula ted curve 2  
,111d T20 experimental data a t  q > 0.4 (GeV/c) can' t  be a  d i r e c t  in- a 

dicat ion of the Gq-state existence in the deuteron, because of the 
complexity of the 6q-addition t o  the w.1.d. 

The authors would l i k e  to  express t h e i r  profound g ra t i tude  t o  
V.V.,2nisovich, V.V.Wlrov, L.G.Dachno, B.V.iErernov, V.A.hmanov, 
A .  .Kvinikhidze, L.A.Y,ondratyuk, L.N.Strunov, I.N.Sitnik, B.Tecoult, 
1.3.Shapiro f o r  useful  ndvises and discussions. 



2 The n o n r e l a t i v i s t i c  vr.f.d. @ n.r. ( Z  ) hns the  following 
form "41: 

vrhere U , W e r e  A- and Ikrraves of the n.f .d.; X- i s  the sp in  - 
t r i p l e t  wave funct ion  snp = { 3(CnE0)(ZpE0) - gn'Cp} ; KO i z  
the  u n i t  vec tor  of the  r e l u t i v e  no~~entum of the nucleons i n  the (leu- 
teron.  According t o  r e f .  /14/ U ,w  a r e  represented i n  the follovr- 
i ng  form: 

va lues  Ai , d i and Bi Pi a r e  represented  i n  r e f .  /14/. 
The f  orn of Fd i s  given by the expression of (7) .  It f ,Ini; 

f2,?4T3i f~-=T do not  depend on the  sp in  of nucleorm then the  
in t e r f e rence  betvreen the t h i r d  and other ternis i n  (7)  vanishes during 
the  ca l cu la t ion  of the expression $?(rev ) enter ing  i n t o  ( 8 ) .  

Then we have: 

where 

The following ~ e t h o d  w2s used f o r  the ca l cu la t ion  of the  con t r ibu t ions  

of the  f i g .  1 b graph and the in t e r f e rence  between the graphs of f i g s  
1 r and 1 b . It  vras assur.ed t h a t  i n  the lovrer ver tex  of f i g s  1 a and 
1 b tT?ro p a r t i c l e s  a r e  produced in the  f i n a l  s t a t e ,  one of them is 
the p a r t i c l e  of some e f f e c t i v e  mass MX then i t  was summrised 

over i i f f e r e n t  Mx . The amplitudes of these  b ina r  processes 

f ,:m , f2,1nT f o r  a c e r t a i n  M x  mere taken from r e f .  /24/ 
The expression f o r  p g' a t  n f ixed  Mx has then the  follow- 
ing  form: 

The second sunimand i n  (A41 i s  the  in t e r f e rence  between the graphs of 
f i g s  1 a and 1 b. - 

iie s h a l l  present  now the expression f o r  R 2 ,  R 2  enter ing  

i n t o  (12). 

(2 )   IN^ tot R ~ = P ~ N  ~ ( I - x ) / G W  
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