




J. QUARK AND DIQU~RK FRAGMENTATION 

То а first approximation, one can assume that for tт-p-inter
actions particles are mainly produced in the fragmentation of 
noninteracting u or d quarks at хр~ 0.1 and in the fragmentation 
of (uu) or (ud) diquarks at xF::; -0.1. For litrl ~ 0.1 the con
tribution from quark-quark interactions in hadron-hadron col-
lisions is assumed to Ье small / 5 ,7/ *. · _ 

Comparing the schemes of 77-Р- and v(ii)P:interactions 
(fig. la,b) and assuming that light quarks и and d interact iden
tically, the following relations can Ье written for the frag
mentation functions (formula (\))**. 

"± 1 "± 1 "± D _(xp)=-D (xp)+-D- (хр) 
tт р 2 vp 2 vp for xF;::;0.1. · (б ) 

+ + + 
"- 1 "- 2 " -D _ (Xp)=-

3
-D (xp)+-

3
-D- (хр) for XF<-0.1, (7) 

tт р vp vp -
Similar relations should also hold for the invariant f unc-

+ 
tions F"-(xp) (formula (2)). 

То verify these relations, inelastic tт-p-interactions 
(n+ > 2) were analyzed without diffraction processes. The latter 

were -excluded taking into account the topology of enents (n+ =2, 
4,б) in the region 0.4:5 1 itrl6 1 11 5/ , · -

А similar approach can Ье applicaЬle for describing the pro
duction of neutra l кN -mesons for хЕ ;::: О. 15 and of Л-hyperons 
for хЕ ;::: o.з**~In the framework of such an approach the charac
teristics of кN -mesons and Л-hyperons are compared for tт-p
and е+ е- -interactions (fig. la,c). 

I. QUARK FRAGМENTATION 

а) "± -Mesons 

+ 
Figures 2 and 3 present D"-(xp)at Хр> О for tт-p-and 

v (v)p -interaction·s (б) normalized to the region xF;::: 0.1. As is 
seen from the figures, the distributions obtained agree well, 
excluding the region х F - ~О. 15 in which the contribution from 
quark-qpark interactions in "-Р is substantial (fig.la). 

* In data analysis we shall determine in more detail the 
region where the contribution from quark-quark interactions is 
large. 
** Charge-conjugate relations for quark fragmentations 

+ - - tт+ D! (xp)=D~ (хр) and D"п(xF)=Du (xF) are taken into account. 
**' 'Гhese values of xEcorrespond to lxri;:O.l at 40 GeV/c. 
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Approximating the fragmentation functions Ьу the expression: 
+ 

D 17
- ( Хр ) = А ехр (- В 1 XF 1 ) , (8) 

we obtain that the values of parameters А and В are approxima
tely equal for both processes (taЬle 1). 
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Fig.З. Fragmentation function 
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It should Ье noted that the average multiplicities of 17±

mesons determined Ьу eq. (б) at xr ?: 0.2 are approximately 
equal for these processes: 

<n"-=. ( х f ' ?: 0.2 ) > 
17 р 

17+ 
<n _ (х f ' > 0.2) > 

17 р -

0.50.:!:_0.01, 

0.29.:!:_0.01, 

<n17 
_ ( xr?: 0.2)>='J.5 J+0.02; 

v ( v) p -

"+ <n
11

(U)p (х F?: 0.2)>=0.2б.:!:_0.01. 

. тhere is а good agreement for distributions of the invariant 
F17

- (xf, > O) functions in the range xp ;::: O.I5 f or 17-Р 'lnd j'(;:;)p 
in t eractions / 16/ , In quark-parton models / 17-20/ the F 17 -(xp) in
vari ant distributions can Ье approximated Ьу the function 

+ 

F 17 
- ( х F) = А ( 1 - 1 х rl )n • (9) 

whe r e А and n are free parameters. It is seen from taЬle 2 that 
the va lues of parameter n are approximately equal for tт-р-

• • ехр, 

and v(v)p -~nteract~ons, ana they do not contradict the theore-
tically expected values of nт / 18,19/ . 
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