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wmf-ﬂthlmmfmwmm&yuﬂw
in perturbative quantum chromodynamics (PQCD) we calculated the differential
cross-sections and the spin asymmetry of the hadron of the clastic proton-proton
scattering

1. un-ﬂmmummmhwwm

experiments carried out up to the present day. Obviously, to prove
muﬁy&uﬂﬂﬂ(ﬂ}mm“nnh“
and inclastic proton-proton scattering have a greal importance.

In the high energy pp- interaction there is a scattering from the color
charge between the incident proton quark and the target proton quark. In
this situation, it is the inside area of the nucleon where the color charge is
effective, and bhere the strong imicraction comstant is small ie
a,(Q°) < 0,14. Therefore, since in this arca perturbation is applicable to
the cakulations, we can usc perturbative quantum chromodynamics
(PQCD).

In QCD the Lagrangian of the strong interaction can be written as [1}

o 1. e m
Ly =3 (id-m)q-g,(qy,T°q) B =G Ca m

L m e B €
R LT o

-



Huei"-% illhpﬂlmrnfthmhmsu_.{.ﬂ.q is the wave

function of the quark field, B, is the gluon field, £**- is the antisymmetric
structure constant, and g, - is the strong interaction constant

Pﬁmm:hummw&mde
h,m&hﬁmmhm}mmy,m
experimentally [2-4].

The receat EMC measurement [5] of g,(x,0° ) which is the structure
function of spin dependence has renewed the interest in measurements of
g:(X,Q°) this X and Q°. Several experiments have been proposed to check
EHthnhmhmmwﬂmchﬁrlh
situation of spin dependence g,(x,Q°) in the clastic pp-scattering [6-8].
Furthermore, some of the polarization effects which have been measured to
hmmuimbwhhemmﬂﬁnm
mmmmnamwman&;
mmﬁmammu&;mmmm
PQCD predictions. This would be true if there were no integrations over

increasing energy but in the longitudional polarization spin effects continue
even at very high energies [9].

leﬂmhﬁ:mmdynhunhhﬂmm
Mtnlhpnh'nlﬁonfnﬂheh:&ppmnmﬂﬁ:uh
inlo account quark spin in PQCD.

2 Uﬁw”ﬂmmhﬂuﬂuﬁyﬂ-
Mi@uﬂﬁmmhﬂ:qmﬂm
element of the quark - quark scattering after summing over the spin and
color;

|M* =-1 (BB) (BB) (5,5,)-(BB) (BS,) (BS,)-

- (BP,) (BF,) (5,5,)+(BB,) (BS,) (BS,)+(BE,) (BB, (S.S,)-
- (BF,) (BP,)-(BB,) (BS,) (BS,)+(BS,) (BB) (BS,)-

- (BS,) (BS,) (BB) (BS,) (BB,) (ES,)+(BS,) (BB,) (BS,) ]/



/ (BR,) [ (BB,) (B,B) (S,5,)-(BP,) (PP,)-(BPB,) (PS,) (BS,)+
+(BB,) (BB, (S,S,)-(BP,) (B,)-(BB,) (BS,) (BS,)-

- (BB,) (BB,) (5,5,)+(PP,) (BS,) (BS,)+(BS,) (BE) (BS,)-

- (BS,) (BS,) (BB)+(BS,) (BR,) (BS.)-(ES,) (BB, (BS,) ]/
/ (BE,J +[ (BB,) (B, (S,S,)+(BEB,) (BB,) (5,5,)+

+(BB,) (BB) (5,5,)-2(BB,) (PB)-(BB,) (BS,) (BS,)-

-(BB,) (BS,) (BS,)-(BB,) (PS,) (BS,)+(BB,) (BB) (S,S,)~-

- (BPB,) (BF,) (S,5,)-(BP,) (B,B,) (5,S,)-(BB,) (BS,) (BS,)+
+(BP) (BS,) (BS,)+(BPB,) (BS,) (BS,)-(BB,) (B,B) (5,5,)+
+(BE,) (BP,) (5,5,)-(BR,) (BP,) (5,5,)+(BB) (BS,) (BS,)+
+(BE,) (BS,) (PS,)-(BR,) (BS,) (BS,)+(BS,) (BB,) (BS,)+
+(BS,) (B.B,) (PS,)-(BS,) (BS,) (BE,)-(BS,) (BS,) (BE)+
+(ES,) (EP,) (ES,)-(ES,) (BF,) (BS,)+(BS,) (BB, (BS,)-

- (BS,) (BS,) (BB)-(BS,) (B,B,) (BS,)+(BS,) (BB,) (BS,)+
+(BS,) (BF,) (BS,)-(BS,) (BS,) (BE,) ]/ (BP,) (BE,) @

Here, quark masses are neglected and one of the incident particies has been
taken unpolarized. Then we find the differential cross-section in the center
of mass system as

do __ %3, ®

d) 81%2-IFE°
where ( X is the constant resulting from quark - antiquark, gluon loops)

K= 1+[£-£Iq-1n—-_q—:—1}|-2 q—lni,+2-lnz}s,+
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4
+En+%n] (4)

with

2

M
@ =(p,-p,), n,=3,n=3, 4" =0,1; £=0,1; n-lnF

Taking into account coatributions of only the fourth component (belicity)
of the spin, and overgoing from quarks to real particles (protomns) the
differential cross-section of the process (Pessst — Ppesss) becomes

do _ %a,’ | 2+2x +x'+2x’cosﬂ+x'cas'0+fcasﬂ—x‘gé_+
dQ 512 (1-x’cosé)

,2+2x +x' - 2x'cosb +x'cos’0-(cosf+x") X'E 4, |
' (1+x’cos@)

(x‘cos’@-1) ©

-2-6x"+2x"EL, +!’x’-1-2x’cns’ﬂ}:,{,]
F 4

Buua_-gﬂ':l-, X- is the amount of momentum shared be cach proton

quark, & and is the scattering angle. The belicities of protons are indicated

by £, before, and by £, and £, after the scatiering. In the casc of &, = &,,

do _%a,’ 206+ 4x” + 2x* +6x'cos’@ +x'cos'd) |
da) 512 (1- 2x'cos’8 + x"cos'8)

©
1-5x" +6x’cos’@-x"cos’0+ x°cos’0 - 2x"cos’8)

1-2x"cos’8+ x"cos'® M}

In order 10 analyse the expression (6), the differential cross section s
ploticd as a function of X and cosé in figures | and 2, respectively. As
scen from the Figl, for a definite value of cosé@ the differential cross
section is increasing as X increases. The rate of increase is greater for larger
values of cosf, and if quarks have a large portion of the proton
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Fig |. The differential cross section Fig 2. The differential cross section
as function of x for pp —» pp as function of cosé for pp — pp.
momentum it becomes much more greater than the values for small
cos 6. In other words, compared with small values of cos @ the increase
is more pronounced for large cos . The Fig.2 shows that although
uﬁﬁmdhﬂnﬂmmﬂcasﬂnm“fw
: certain small values of x it increases

do do
-1
} J0 :

IS ., P A= _£ 40

Fig 3. The spin asymmetry as For the spin asymmetry we have the
function cosé for pp - pp. following expression

(1-5x2 +6x2

A(x,0) cos?0-x4cos? [} +x5canzi - .?xscos‘ﬂj e
= =
2 4 + ﬁ‘msz a9+ ;5‘ ms‘ﬂj

2(3+4x" +2x ®

In Fig3, the variation of A(x,0) with cos @ is given for certain

values. This variation is very small for 0,2<x<0,5, but for x =1,
A (x ,8) decreases from 0,25 to 0,05 as cos 8 increases.

3. Due 1o perturbative QCD efffects in the elastic pp —scattering, the

Mmﬂmnm:ﬂ'ﬂunﬂﬁtwmmd‘h

of
dependence on cos @ is very weak. At large scallering angles, the quark



taking a large portion of the momentum, QCD spin asymmetry have a
maximum value of about 25%.
Wcmulmﬂﬁkmhmm

imterest and a critical reading of the manuscript.
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PERTURBATIV KVANT XROMODINAMIKASINDA PROTON-
PROTON SOPILMas] UCUN POLYARIZASIYA EFFEKTLORININ
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kesry1 ve adronun spin asmmetriyas:
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YYET NOJAAPH3ALIHOHHBIX 39®EKTOB B [MPOTOH -

MPOTOHHOM le‘g{um MEPTYPEATHBHOR

Bmmnmmmm
KH ¢ BCOOIRIOBAHHOM xaTHOpomin OcfiAMans suMHCIHM TIPPpaIMATHOS
MPXTHBNOC CCUCHME H CTIMHOBAS ACHMMCTPRS AJPOHA NPH YIPYTOM MPOTOH-
OpPOTOHHOM PSCCCSHNE.
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