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1.· Introduction 

The study of QCD processes that take place in the hadron pro
duction in hieh-enereY e+e~ interactions is included into the pro-

. /1 2/ gram of the experiments at LEP ' • 
To my opinion, this part of program can be supplemented ~1th· 

an interesting problem of studyijg the scaling violation in the 
fragmentation functions (FF) ~ (~.,~) that describe the transition 
of quarks /z produced in e+e- annihilation into identified hadrons 
II :: Ji ~ p, ... . These functions are measured in the processes of 

inclusi✓e a~ihilation (IA) like e+_e--,,{+X and e+e---A:'.:t.•n~a: 
The feasibility of such measurements at LEP has recently been 

demonstrated by the DELPHI collaboration/JI that has present<id the 
data on single charge hadron inclusive distributions overE=bo'/o~(in £.1. tiz/cut). '{ ti~ 

_c.m.s.'.c::::t:'/': 1/'EttVhl)andpr \.pis the mon:entum of a singl.e hadron, 
the sort of which, whether it is a pion, kaon or a proton, was not 
determined). 

The aim of this paper is to present the physical arguments 
in favour of the ·selection of the events of inclusive annihilation 
with the identification of the sort of a single hadron in the final· 
state in the course of analysis of the experimental material obtai
ned at LEP. The most interesting physically are the events with the 
identified single protons in the final state~ 
. From the physical point of view the distinguished role of the 

IA processes e+e-~1 +X stems from the QCD prediction of the 
strengthening of scaling-violation effects in the annihilation 
channel as compared with those occurring in the processes of lepton
-hadron deep-inelastic scattering. The check of this prediction at 
LEP energies would be very interesting. 

The paper is organized as follows. Section 2 contains necessa
ry definitions of the fragmentation functions (FF) and their connec
tion with the cross section. The experimental situation is also dis
cussed there. Section J is devoted to the QCD predictions for scaling 
violation in the FFs in IA. Section 4 contains the discussion of 
the physical results that can be obtained from the data analysis of 
the processes e+e---A.+Xat ·the fhst stage of the measurements at 

LEP near the Z0 
-peak.·-------::~--:-:::-:::= 
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2. Scaling violation in the fragmentation functions 
and experimental data 

1. The process e+e--lz.. +X shown by the diagram in fig.l 
can be treated as the lepton annihilation channel analog of the 
·process e.-J:.. - e +.X that takes place in the lepton scattering 

channel (see fig. 2 for /l. =_p ) 

Fig.l. 

Fig. 2. 

h 

X 

The diagram of process e+e-:-~ //, + X of the inclusive 
production of the identified hadron If- ( /l. =.;7 le p ... ) 
in e+e- - annihilation. J J 

k 

e- k • < 

h X 
p 

PX 

The diagram of ,Sleep-inelastic electron scattering 
on the hadron h ( Ii.: /}Ir). 
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These two different processes d;t.ffer by the geometrical nature of the 
vector, of momenta transferred f- from the leptonio block to !he 
hadronic one. Namely, in the annihilation channel, i.e. for·e e--
-lz+X the vector of momenta transfer is time-like, i.e. 

1,-,2 = ( /C.J. + k.t.}:z > .(? while in the le;ton-hadron scattering 
oh:annel e.-lf. --e.-+X it is space-like,i.e.fol-= {lc.L-k..i).z.L:'. 0, 

. . ,Z • 
The analytical continuation inf. -variable from the space-like 

to the time-like region / 4 / performed in the QCD matrix elements of 
the scattering amplitude reveals similar features of these processes 

as well as their difference/5- 7/, · 
2. The cross section of. the inclusive production e+e---/i. +X 

of the identified hadron~ with the mass m,!:/11. .. andmomentUDI n = p 
has the following fo:rm Ii., 

z ·-r-t 3 
db= (!f.7ic<). Z: W .. ,z d f> 

,5'_3 ,.17,-v (2li) 3 ?o 
(I) 

) 

where 

~ :J = k.J.jU K'.z-,7 "t" k.1...J K'.;~ -1./1"-v(!cL ..t'.z ), 
(2) 

and 

·v -= £ ~(.o/ ~z/o)/ti)h > (n) h I i10J/o Y2Ji)1. rt~J?...-A }(3) J'V ,8 ½ J /(_"' J- X 1/:; . 
lz.,.) I,.. 

Here ~ /o) is the electromagnetic current, ~ is the 4-momentum 
of all not identified hadrons X whose varial?les are summed in (J). 
The sum is taken also over the polarizations 6A: of the separated 
hadron If. • 

In terms of the decomposition of the hadron tensor 

.£.. --W:: -v = (fgf-J - tJ?~) -~ (z.,,s) + (4) 
ciJi . JU ;- (J. 

+ i /b - ,PCJ, ti )/b_.;-t°1 tJ.)1£.(~ ,g) 
mJ' { ifl< f/l, r.? { I . 1z r 1/ I!. ., ' 

where ~= :i.11,q,.. and ~~=(lc,..t+lc.2,)2 =,s , the IA cross section 
(I) can be represented in the limit ~-r-ao, /''f-- t;;O in the fonn 
(see, .for example, / 7/ ) 
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c/6" 
c/';( cl co,~ft? 

_ $ o< .e_ :(i-P lz ,s) + -! z , ,s-'uz. .z& · t;, ('7.J,sfl (5) 
pf 1 ., ~ 'j, 

Here & is th! angle between the hadron mo.:!.entumj:3 and the beam 
direction. in e ,e- - c.m.s. ,where 1=-{q,_ 0 ,0) 1 tJo=:lE&a1,_,=V, 
l = _:j''f/ j:z. = ').po/{).Eg = EJ:/E. ha"'-.!.. 'dhc/ _ 

fl~,~)= ¥.t (~_,,s) j Ii r~,s)= ~ 1{ (iJ,s'J' (6) 

After the integration over the !l the formula (5) takes the fonn 

:: = 6Ju.l"·Zl3 Ff_{z,~)+} f;, (2,,s'J}= 

== o/.M · zj-Fr (z,s) + .1 1--. f z ,s) 7 
J /2 IJ , J J 

(7) 

Where ( ,S in Ge v2) 

and 

r;:JV-{ . b (e.+-e -~ /tlju -J 457 o< z _ 36'. 9 /Z. e (8) 
3/f - ,sf 

-F,, =tF 
'7' .i. ~· ~ 2~ rtz.0 (9) 

J. In the parton limit, i.e. when the coupling constant of 
quarks to gluons «,s (f.'2} is turned off, the following relations 
take place · 

Ii(~)= 0) . Z Ii(~)= ,2 ;:;_ (2) (IO) 

- 1.. ,2/_- -If -5 . i 7 
z ,,c;, ii) = 3 f et' zjf.i /2) -1- r/>"jl. ('-Z)j = 

1 /4 r· -ff . - £ \ ) ,/ ~-, -/ I} . 
= 1T 75-t( (2)-t- '/Ji1 (~); +f ( 't)d f:z) + '/; J (z.); T · 

(11) 
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!t 

;,-

+ f (iJ/M + tij(~J) + j (1"//2) + '1J} 1~J)f..j. 
-~ 

Here 1J~. (2} are the fragmentation functions (FF) that describe 
the dis(tibution of the .hadron /4 in the ~uark /1-' . The FF's 
satisfy the following relations 

S
J.. /2. - /,. f cl~ I3 ~,/ [Z} 

0 J. 

L f olrz,z, '/JI/:/~) =.i , 

T f.,' 
-3 J 

(12) 

(lJ) 

/4 o r µ 
for each quark f/ with the third isospin component L. The rela-
tion (lJ) is the conservation law of the momentum of the.jet of had
rons produced by the parton jt' . 

4. The experimental data 78-111 show quite a sizable effect 
of the ,s' -dependence of the quantity /fdf that due to (7) and 
(8) must haveb in the parton limit, a pure scaling behaviour. 
TASSO data /I 'll/ plotted in fig. J show the t-S -dependence of 

,S ;'~ = d:;o1.~ rz-[;:;. b_/) + 1 f,. f:i.~)J C1•1 

. 2 
that looks very similar to~the analogous & -dependence of deep-ine-
lastic structure functions (see for example fig.4 with BCDMS data11f) 

5. It 'is important to note that the study of the reaction 
e+e- ""?"/{+X has made available, for the inve;itigation (even before 
the LEP), the region with much higher values of the square of the 
momentum transfer 72 (=$ }than that one reached until now in the 
processes of deep-inelastic lepton-hadron scattering. Thus the 
BCDMS /lV and EMC /lJ/ data belong to the interval 5~ Q

2
~ 270 GeV2• 

As is seen from fig.J, where TASSO data /lO,ll/ are presented at 
energies ff= 2E = 12; 14; 25; J0.5; J4.5 and 41.~GeV, even at 
PETRA energies there were obtained the data on 7)j?- (~, f-.:l.) that 
belong to the;:;103GeV2region of f :l.f =,S}. -,{ 

6. The scaling violation in TASSO data on FF' s :/) I- /~,)~) 
has, in agreement with the QCD0 the logarithmic nature, which is 
shown in Table 1 taken from /I/. In this table the values of the 
parameters from the phenomenological formula (15) that describes 

these data are shown 

xJ The behaviour of (14) as a function of ~ 

5 

is shown in fig.5. 
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/11, ( S/,s'a ) ] ) (15) 

Table 1. The results of the fit of the TASSO data /IO/ 
with the phenomenological formula (15) 

------
2: c.i C ,z -----

0.02 - 0.05 o. 50 + o. 05 25.JO + 2.490 
0.05_0.ro 1,97 ~ 0.87 0, Jl8 + O. 080 
0,IO :._ 0.20 26.80+ 1.40 -0.022 + o.008 
0,20 - O.JO 14.99+ 0.81 -0. 071 ::!: o. 005 
o. JO - 0,40 7,27 ! 0.54 _o_ 081 + o. 005 

0.40 - o. 50 J.29 :!: O.J7 -O. 084 + o. 008 
0~50 __ o.7.2,_ ____ !!_09 :!: 0.16 -0. 075 _ + o. 012 

Results anal-0gous to TASSO were got by some other. collabora
tions /l4,i5/_ All of them show the existence of the logarithmic 
deviation from scalin~, which is expected in QCD116- 201 • The scaling 
violation in TASSO /I ,ll/ and JADE /l5/ data achieves 20-25~ for · 
x ~ 0.15 and is much higher for low X 
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J. QCD predictions for scaling violation in 
annihilation channel 

-I, 
tJ f- ("J:, 7- 2

) in the 

As was mentioned in the Introduction, QCD predicts a more 
strong effect of the scaling violation in the lepton annihilation 
channel as compared with the deep-inelastic lepton-hadron scattering 
(DIS). This difference occurs due to the contribution of the second 
order of perturbation theory 122- 251 , the inclusion of which into 
the QCD-analysis only makes the procedure Of extracting the value of 
A meaningful 1211 • (One would also keep in mind the,t, as is 

known from the results of the QCD-analysis, the QCD scale parameter 
.ll is strongly correlated with the parameters that define the shape 
of the gluon distribution function) , 

The difference of the lepto_n annihilation (A) channel from the 
channel of their scattering (s) can be reproduced by the following 
quantity 1221 

/?_ (f2~ o;J If}= 

where RtiJ fa; 12,,: ✓'fJ, 

(A)/ :2 .R. ·) 
R {Q,CJc,.ffl 

R r-s) ( a; a:, .1rJ 
/ = ,4->,S · are the ratios 

(16) 

{/;) -;::;::; (JI),) tV s 
/?.. l'a,Z/i.2 IA/')_ ~ . /a_!l ff' 

[ ll. J 1(0) ✓VJ - ;l ,) I :J: (//)) H,s' j 
~ (flo: ✓vJ 

r;sJ ~ 1,1)✓ «s.2 
12 = v.z (a J .JV) r r4)_, /V",S 

. .z (fio~/11) 
(17) 

of the moments (/,f,',s the number of the moment) of nonsinglet (NS= 

= ;;-+-✓7:p-12, . .}combinations of the structure function in the 

annihilation (A): _ ·, 

~ (/I) 77+_.Jlo t=e+e-~Ji+X -::e+e-__.J7+Xx;J ; 
1 / J .Z) Z f-. / .z) L .;1,) )' 

!J2. (x; 12;:::::. X :i_ (x., tJ./ - lj f:x✓ t2 _(1s) 

¼~$=(' 
and deep-inelastic scattering (S) 

r;-c-($} 1-12- 1-ep-+e+x- e,/7..-+e +}Cy 
Jj ) (:x: a:?.)= .L f-:1. (.x) Q:.) - I~ (:1c-> 12/)// 

,) :X o<. '/,..,, (19) 
, 122.=-72 

8 

,. 

J 

channels. The numerical values 
numbers of the moments IV and 
= 200 GeV2 in fig.6 taken from 

of (16) are shown for different 
I! 2 :z, 

for the choice Q = 5 GeV and & = 
/22/ 0 

) , 

n 2 - sr3B2 

~l 
o-

Q2 = 200rJB2 

z 

Nci ~ ~R1 N• 
CJ R2 
n: 

0,5 

5. 10 N 

Fig.6. The ratio (16) of the moments of t~e structure functions 
(18), (19) in diffe~ent channels (annihilation (A) and deep-inelastic 
scattering (/f) ). !,.To characterise the size of the difference in 
the scaling viola~ion effects in these channels the value of f2Z is 
taken Q = 200 GeV and the moments 2are normalized to their values 
at the reference point Ot= 5 GeV • R;z, and R.1. correspond to · 
the traditional and exponentiateq forms of the ~elution of the 
renormalization group equations (see ref. /22/ ). 

This result shows that the effect of the scaling violation 
(with the same value of.A.) in the IA channel is much more stronger 
than that within QCD in the DIS-channel. _ 

Analogous calculations performed in / 2J/ have shown tpat the 
FF's in the annihilation channel do evolve with ~~(=;s} much stron
ger than the structure functions (SF's) in DIS. This is connected 
with the fact that in the time-like region (1 2> 0 the contribution 

,, 2 2-1l f_ 
of second-order terms(i.e. ~ti.:: (1 ;;r;o the FF s derivative with res-
pect to q_ 2 reaches about 50-7~ of the value of the leading order 
contributi~n 12J/ while in the DIS channel the relation of the 
second and first order contributions does not exceed 20-JO~. 

AsAafesult, the variety of the nonsinglet component of the 
FF lJS,_ ~N.(~yS) at the evolution from /1-=1,!1.= 9 GeV2 .. to .,s1= 
= t12.:::100 Gev2 is equal to the variety of nonsinglet SF FN,Y.x:.,dJ 

r /J~ 2. 2 . n:1. :z 2 in the interval from (:;{ .=-Q = 9 GeV to fl( = -I/ =900 GeV 
/2J/. r · r 

Ilerefro.m H fo],J..ows .that QCD preducts (with the same value of. 
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.A ) such a strQ!!lL.§.£al!ng violation effects in'the_!~ processes 
e+e_-~ /J..~+J:; _ in the region IO Gev2~ cf .i:: IOO Gev2 !hat_can be 

reached in_the_channel_of_DIS_e-h+e-+X_on~i_bi_passing_to_the 
resion_of_the_sguared momentum transfer_-g __ a_Q2_,?-1Q:_GeV2. 

In other words, the QCD-prediction can be imagined as the pre
diction of the effect of contraction in the annihilation channel of 

:l. 
the f. -a.xis, along which we study the evolution of the structure 
functions with the evolution of the running coupling constant 

ot.,s! ( f.:z), as compared with the f:z -axis in deep-inelastic lepton
-hadron scattering. 

For this reason the study of the fragmentations functions beha
viour in the IA process e+e--:- A.+Xat energies attainable at LEP 
opens the possibility for a detailed study of the scaling violation 
in the FF's in the region of q2 ,;::. 104 Gt!V2 that can be 
reached in deep-inelastic scattering only after a new generation of 
the proton accelerators would operate. 

4. What can be measured at the first stage of the experiments 
at LEP near the )!' 0

-peak? 

1. At the-first stage of experiments at LEP when the e+e--
beam energies would be fixed by the requirement /f = { /c.i. +le;2.)~ /I/la. 
it will be interesting followinf ~J/ to study :he Z -dependence of 
the fragmentation function ~ (z-yS} for different identified 
hadons ,4 =~ )cJ p,.. at this value of ;i. .Among this oases the 
most interesting one is the process with the identified proton in 
the final state, i.e. the process e+e--p+)C • In this case the 
point 1.S :Z /11{ ~ 8200 Ge v2 could play the same role as the 
point ~~ <-t>.z 2000GeV2, at which the x -dependence of the pro
ton structure function pP [,;:c_, t22}was measured by U.Al and U.A2 
collaborations 1261 (see fig.7). 

. P a 
It should be mentioned that the knowledge of F (a:·J t2 = 2000 

GeV2 ) is important for the QCD-analysis, as well as for improving 
the form of the QCD-motivated phenomenological expressions for the 
structure functions widely used for different estimates 1211• So 
the determination of the 1;e- -form of the fragmentation functions 
7i fr~ ,,s' :!.M~1for differ~nt identified hadrons t = .Ji; k, J , .. 

wou!d be quite useful in the phenomenology. 
2 • .Among these possibilities there should be considered the 

possibility of using the well-known procedure of the analytical 
continuation of the structure function from the scattering to 
annihilation channe/4 , 281 (the Gribov ~ Lipatov relation ~d its 

IO 
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a) The UAl data on the effect2ve nucleon structure function 
F(x) at Q2 = ( -t )'!::: 2000 Ge V /26/. The broken line repre
sents the parametrization F(x)= 6.2 exp(-9.5x). The soli~ 
curve re~resents a QCD parametrization of CDHS data at Q = 
= 20

2
GeV , and t~e broken curves show its evolution up 

to Q = 2000 GeV • b) The UA2 data /26/ on the same F(x) 
at o2 = 2000 GeV2 • The full line represents the exponential 
fit F(x)=A exp(-oe ·:x), A = 6. 2 .:t 0.1, o( = 8.J±. 0.1, while 
the dashed lines are computed as the QCD evolution of the 
GDHS neutrino data. 

modifications). This relation between the channels could be applied 
for instance to obtain from the knowledge of Jif~J~) the predic
tions for the behaviour of the proton structure functions in the 
·region of q2= cl ~10~ Gev2.,{- .:i 

3. The knowledge of 'JJ'I- (-Z:~/f;;::fl_,/}a.s a function of the :z: -variab

le even at one tS-point would also allow us
1

to ch,ck the QCD-pre
diction on the multigluon emission process 29- 31 • QCD(and the 
natural assumption that the Z -distribution of the final hadrons 
is defin}d mainly by the gluon distribution)lead to the following 
formulax . 
x)Formula (20) can be modified to take into account the contribution 
of the decay processes to the formation of light particles from 
heavier ones. The corrections to (20) as well as to the width and 
higher moments can be found in /J2,JJ/. 
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~ olb '"'"'ex 'cL&(o/;)-¾ fn.-(~1] {- - iJ 
ch . . ~ I fn. 3/,lr ~e)- &,_ 3/, /./"~);, , (20) 

where ...f" is some reference point , C is a constant and . ./La: 
the QCD-scale parameter. The center of the distribution (20) in terms 

of the f1z.. ~-variable is at the point 

(t1a 1/7;) 
/7UtJC 

t 82- (r3/;u :L) , 
The TASSO data /ll/ testify· to this dependence (see fig.a, 

where 1V= \r;F =.2£{ ). 
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• 
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4 

(21) 

Fig.a. The TASSO data /ll/ on the normalized quantity 
~-G".t;;. · cla/c/7. as a function of .f'tz.. (-1/~J 

for Tr= 14, 22 and J4 GeV,F is the normalization factor. 

The addition of the curve corresponding to v·= V ,s: I= /\f.r 
to that shown in fig.a would alJow us to check this interesting pre
diction of QCD (see also the discussion in /J4I). 

4,. Up to now the problem of checking the QCD prediction was 
mainly discussed. For this reason we have not discussed the problem 
of the r- Z O 

interference. The inclusion of electroweak interaction 
would result in appearance of the additional terms in the lepton 

(2) and hadron (4) tensors 

- Eiv jR- . . ->< j3 L = - •l CJU}«.J3. ~ k.z, (22) 
jU-J !t Ji ,I 

12 

\~:w /£.1"-Ju<fY' / «t~ 1-v': (':l. 1 fl,.~) 
J fl1n2 I 

(2J) 

The term 1-J; (-,;,, 12} that contain!! the contribution of parity-vio

lating weak currents ( -9=/r ) 
D.,( /3 - .J 

-;; ,., Tr /i. ~ J • • c> 1 '1: 1 r ,/; 2) (24) 
.!l1n' -v w3 t!t, f ;= t c.J",,"'./3 .. j2 . w (7', f 

can be separated experimentally by measuring the forward-backward 
asymmetry in the cros·s-sections of -hadron productioi

25
/ 

tf6' . - c/6'. I -~ (&} = / 0 /3 /4 Jo &/3/' /ff-& «J> & . 

2 

~ 
!iff 

co,s& 
:1/ :l. · ,£.a--9 1.r 

f/- t ./11.A - f.z) In " . VV 3 
(~) 1-1) 

(25) . 

21 /, ·• :l/2 £) .i. 
where ! = - ~~/Z. O'w ( O'w is the Weinberg angle) and la= -~-

5. Summary 

So the ~election and the analysis of the ~+e-~l~x- events 

with different identified hadrons /l =.Jr k , .. would allow· one: 
l. To check the QCD predictions for the size of }he scaling 

violation·effects in the fragmentation functions ~f [Ji!.~%) 
that: . 

a) are ·expected to be much more stronger than in deep-inelastic 

process~s like e -,;, ~ e - -I-X ,I 

b) take place at LEP-1 energies in the region of :=:::10
4 

GeV
2 

values of the squared momentum transfer 1/-:Z=/t =!J£i'\ i.e. 
IOO Ge v2 6 ~:z. !: IO 000 Ge v2, that lies much higher than the 
region of I/- attainable up to now in the channel of deep-inelastic 

lepton-hadron scattering; . -/' 
2. To make by the analytical continuation of ~f /i,1:f) from the 

annihilation to scattering channels the predictions for .the 

13 



behaviour of the proton structure function F1x~fo/at SSC energies; 
J. To check the_picture of multigluon emission of the high

-energy hadron production; 
_ 4. To measure and study the parity violating structure function 
V 3o/'.i-..,,s}that contains the information about the neutral quark 

currents. 

Subsequent publications will be devoted to the detailed theore
tical consideration of the questions quoted in this summary and the 
predictions for the experiment. 
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CICll'IKOB H.B. , 
qe'M HHTe p~HO H3y'leHHe q>yHKUHH ipparMeHTatUIH o: ( Z , B )_ KB&pKOB , 
B anpoUbl B npoitecce e+e- .. h + X npH 3Hep_nmx Jl3Il? , 

_- E2-90-301 

- B H&CTOllllteH pa6oTe npHBe.iteHbI lpH3H'lecKHe-apryMeHTbI B nonb3Y npoue.iteHH/1 H3Me-' 
peuidt IPYHKltH8 q>parMeHTBUHH-B npoiteccax e+ e-.. h + X (r.ite h;. rr, K; p - H,lleHTHlpH· · 
IUIPOBaHHbJe a,npOHbl, 8 X -: Bee OCT&nbHble) npH 3HeprHIIX nan. IlOJC83aHO, -'ITO B cuny · 

' cymecTBOBaHH/1 npeACK83aHHOro KX.n 3q>q>eKTa CHnhHOro HapyweHH/1 CKeilmrara JI o6nacTH ' 
epeMeHuno.1to6uh1x nepe.ita11 HMnynhcou q(q2> <>, K&Han nemou-aHTunemoHHo8 auHHrHnll-
UHH B IUlPOHhl, q 2 ~ s) ' KOTOph18 cymecTBeHHO np'eaocxOAHT auanorH'IHbJ8 3q>q>eKT B npo; 
CTpaHCTBeHHOOOA06H08 o6miCTH ( Q2-< 0, Kanan· rny6oKOHeynpyroro nemOH·ll.np0HHOl'O
pacce/lHHII, ,- q2.- Q2;. 0). H3y'leHHe 3THX q>yHKUH8 q>parMeHTBUHH npe.itCTBBnlleT 6o.nhW08 
HSTepec, IlepB&II' q>a3a 3KcnepHMeHTOB .Ha Jl3Il•l 003BOnHT onpe.D.eJIHTh BH,ll D: _(z, B) 

' - .- . - 2 ., . ·- - - . - - I 
( b • ,r, K , p) KaK q>yHKUHH Z npH B : M ,1 • Hcnonh30B_aHHe 3THX AaHHbIX ( T&IOl(e JCaK H ASH• 

'HhlX, nony11eHHblX BCiBTopo8 q>a3e 3THX 3JCcnepHMeHTOB npH B > M:) COBM8CTHO C AaHHbI• 
MH, nony11eHHblMH npH 3Hepru11x Ha_ PETRA_H PEP (s « M ! _,); no3uonHT ocymectBHTh 
KpHTH'leCKYIO npoeepKy npeACJC83aHH8 KX.n -B o6naCTH BpeMeHHnO.it06HbIX nepe.ita'I HM• 
nynhca. li3MepeHHe _aCHMMeTpHH Bnepe.it•H8311,11 Anlla,npOHOB,_po)K)teuHbIX B P~KltHH e+e- ➔ 

_ .. h + X, no3BonHT onpe.itenHTh CTPYKTYPHYIO q>yHKltHIO W 3 ( z, s) , 1eotop&11 co.itepllCHT 
e1enan ue8tpanhHb1x KBapKOBblX TOJCO~ npHuo.zuiuiiix JC 3q>q>eKTBM HapyweuHR 11eTHOCTH. 

,.. . ~ . ' 

Pa6ota BblnOnHe~a B Jla6opaTOPHH ieop~H'le<:Koil q>H~~KH mum. -
Coo6meuHe 061.eAH!ieHHoro HHCTHTyTa 11Ae?HhlX Hccne.itOBaHH8. ,lly6Ha 1990 -

l -

Skachkov N.B. -
, What is tlie inte~e~t in _studying the Fragmentation )'urictions O -~ (z, s) 
of Quarks into Hadrons in the Processes e+e:-.. h + X at LEP Energies? 

- \ ' 

. Iri the presept paper, p;hysical arguments are given in favour·of measuring th~ fragmen
tation functions o: (z, s)Jn the process e+e- .. _ h + X (h = rr, k, p: .. is an identified hadron, 
X stands for all others) at LEP energies. ;It is shown that due to the QCD prediction of strong 
scaling violation in the region of time-like momentum tranfers q (q2 >O;the channel of the 
lepton-antileptori annihilation into the hadrons, q 2 • S), that is essentially more strong than 
the analogous effect.in the space-like region (q2 .< 0, the deep-inelastic lepton-hadron scatter- ' 

-ing channel, -q2 • Q2> 0),-the study of these fragmentation functions is of great interest. 
The first stage l)f exReriments at LEP will; allow one to determine o: (z, ~) (h• rr, K, p ... ) 

- • - - ,_. 2 - • - , - - _,. I . . 
as a function of z ·at s = Mz • The use of these _data (as well as the data of the second stage -
of the experiments with · s > M: ) together with t!tose obtained at PETRA and PEP energies 
(s .<<M: ) will allow a crucial check of QCD predictions in the regio~ ~f time-like momentum 
transfers,' The measurement of the forward-backward asymnietry:for hadrons produced in , 
the reaction e+e-_➔ h + X will make it possible to determine the Ws (z, s) structure func-_ 
tion that contains.the contributio_n of the neutral quark currents leading to the parity-vioiation 
effects. - · - -· -

Th~_ investigation has been performed at . the Laboratory of Theoretical Physics; JINR. ' 
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