


1 Introductron ‘ .

’ The progress of perturbatrve Quantum Chromodynamrcs (Q(/D) in’ the descrrptlon o

of the hrgh energy phy51cs of strong 1nteractrons is consrderable The QCD predlctlons

are in good quant1tat1ve agreement w1th a great number of data on lepton-hadron a.nd
hadron-hadron processes in a large krnematlc region (e.g. see revrews [1] and referenoes [
"tfthere 1n) Desplte of thrs success of QCD, we. con51der that it is usefu.l and reasona.ble E

: to put the questlon Do the present data. fully exclude the so—called ﬁzcd pomt (FP)

theory models [2] 2. s r Gl

VVe remlnd tha.t these models are not a.symptotrcally free The effectrve coupllng
constant a,(Qz) approaches for Q2 -4 oo a consta.nt va.lue ao 76 0 (the so- ca.lled
ﬁxed pomt at whlch the Ca.lla.n- Syma.nz1k ,3 functlon ﬁ(ao)'— 0 ) Usrng the : a.ssump- ~
‘;;tlon that ao 1s small one can make predlctlons for the physrcal qua.ntltresqn the hrgh
'_;‘energy regron, as well as in QCD and confront them to the eg{perrnrental data. Such
a test of FP, theory rdodels has. been made [3;5: 4] by usrng the da.ta. of deep 1ne1ast1c o
lepton-nuclcon experlments started by the SLAC MIT group [o] at the end of the srxtres : j ,

:,11) the da.ta. cannot dzstznguzsh between drfferent forms of scahng vrola.tron predrcted
‘ ]by QCD a.nd the so-ca.lled F'zzed pomt QCD (FP QCD), a theory wrth “colored vector '

gluons in’ whrch the effectlve couplmg consta.nt a,(Qz) does not va.nrsh when Q2 tends

,:1 In\thrs pa.per, we present a lea.dlng order F'zzed pomt QCD a.nalysrs of the CCF R data %

[8] They are most precrse data for the structure functron :cF:,(:c Q ) Thrs structure

rnvv
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: Jacob1 - polynomral expansron [10] of the structure functrons ‘In [11] thrs method has
been a.lready apphed to the QCD analysrs of the CCFR data : e

4 2 Method and Results of Analysrs e

“_,

are determmed by '1ts ﬁxed polnt value

(0)NS+(0‘0)2 (1)Ns i,

(O)NS ‘ (1)Ns

'The n dependence of 7 etc is exactly the same a3 m QCD However,

_,pvs_

dNS : dof'(o))vs" ERe
I 47r~

tlon on the shape of gluons To analyze the data the method [9] of reconstructlon of

g the structure functlons from their Melhn moments is used Th1s method is based on the ) structure functron st in the form R Ry T N

I‘ollowmg the results of [9] we use o= 0 12

: 'guarantee accuracy better than 10' :

;’used only the experrmental pomts in the plane (z Qz) wrth 10 < Q'2 < 501 (GeV/c)’ o
,‘Thls cut corresponds to the followmg x range 0 015, < T < 0 65‘ :

tal(en mto account It 1s seen from the Table that the values of - Olo and Xd! are not :
g ‘senisitive. to the partlcular chorce Of Q“

/‘self—consmtence of the method used

» ,‘m the Lo QCD analysrs [11] of. the’ CCFR data and mdrcate a good descrrptron of the

data The"values of ‘the’ parameters A" B and’C ‘are. m agreement wrth the- results of !

Havmg in hand the moments (5 ) and followmg the method [9 10] we can wrrte the e

,,-‘ ,:..x‘,,r';_t.'.,
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e Nma,, a and ﬂ have to be chosen so as’- to achleve the fastest convergence of?‘v- S

"the serles in the r. his. of Eq (7) and to reconstruct r,F;; wrth the accuracy requrred i -

—‘20 and Nma, 127 These numbersyl

The parametersA‘ :B and C m'Eq (9)

: and the FP QCD parameter ao ‘are-free
parameters WlllCh are determmed by the ﬁt to the: data :

" To avord the mﬂuence of hlgher—twrst effects and the target mass cor ectlons, we have

X

5 The results of the ﬁt are presented m Table 1 In l'ﬁts only statrstlcal errors are“‘f :

i Thrs 1s an mdrcatlon of the stabrhty and the«

he‘values1 of de presented in Table 1 are shghtly smaller than those obtamed




g : 2 . X3 T B g.aoe‘ 1 A ]-B | ¢ | ¢s_ | . . L In conclusxon, we ﬁnd that the CCFR data, the most precrse data on deep 1nelast1c' ; f
(G’ V/ )? REAE Ea b ] I R ] SRR e sum rile fob s scatterlng at present do n,ot elzmmate the, FP QCD and therefore other tests have to .

eVfje)i | - oo TS e T - ;

3 | 82.2/61 | .198%.009 | 6.50+.18 | .768+.013 | 3.44%.04 | 2.539+.111 . be made in order to distinguish between QCD and FP- QCD I

PP -
\ ‘r*“r’,’, ,'4;,\‘6 Civ

10 [ 82.9/61 1198009 | 5:93:£.15 | 722012 | 3.56+.034 | 2.564:+.106

- 20" | 83.5/61[:198+.009 | 5.62:£.15 696+.012 | 3.64+.032 2580:!:111

50 | 84 5/61 | 1984 009 | 5.24.14 | .663%.012 | 3.73+, 031 2605:!:115 S

100’5. 85. 3/61 198:!: 009. 496:!: 13f 6384012 ~3 802 029 2. 626:1: 117 P
— ,

Table 1 The results of the LO FP QCD ﬁt to the CCFR :::F;, data for f
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e i Xd % is the x parameter normalxzed to the degree of freedom d: f

S .
Prevrous estrmatlons [4] of the F P- QCD parameter ao based on the analysls of v
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