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Introduc t ion 

The discovery/1/ of an anome ly i n the retio of tho ut r-ue t ur

f unc t i on F2,.)Llr' measured on i r on to the structuro funl'tlOI1 F.z.Jl "'meo 

sur ed on deuterium (nEMC e f fe ct") has a ga i n conflnned the l ,ij por t o nce 
of the free nu c l eon s t ruc t u re study . Deep I ne lant Ic l up t on nca t 

tering on hyd r oge n a nd deu t e r-t um in one of the !.IC'l'lt 11111 1.110,111 t o per
form these i nves t i ga t i ona .
 

I n t h i s pa pe r we analyse th
 n Mllon 'o!lltbOJ'utlon (EMC) 
data on dee p inelastic}'-!' ond D and 
the qua r k-pe r t on ideas on the fr Ilim of 
our study. The QCD resu lt" are in 

l~r',omen t wit
 
a great numbe r of data on lopton-II
 111'Of. proc e s s es 
in e lerge k inematic rop;ion . At u Lt a t Lon 
following many .vears without n "troll
 
time for a de t ai l ed quantitntlve v"rlr 1
 c omi n",. 
Due to high st s t ist i c a aile or th aca t » 

tering expe r i ment s Is an ac('urat pen denc e 
of the nuc l e on s t ruc t ure tunet lonn or th" dllvl ,1or ke n 
scaling ove r e l e r ge r a nge ,
 

We c onf r ont t o t he datn aleo
 t ) mode Ie' 4/ 
of the strong i nterac t i one . A powor i n 

1 0 11 f rn " th e 
moments of t he s tructure functionn h 

From sn ana l ysis of t he SLAC deep lnol 
we had come t o the conclusion/ 5/ that I 

be t wee n the l oga r i t hmi c ( f orm QeD) anrl pow 

Ava ila bl e Q2 in t he preeen t muon expe r tmnn er 
of magnitude l a r ge r, and i t 1s i mportant to OflflWOl' th 
Are these data capab le t o d1s t ingui Bh be t we e n dlrf 11

dencee of the structure f u nc ti ons ? 
The early/6/ EMC data (E a120 , 280 Ge V) were analynel! 11 pu ... 

pers/7 , 8/ . The test of QCD evolution e quationo and the deterrntna
tion of the mass sea Ie parameter /\ ware t he main a1m of thea 

2 

inveatigations. In the present work the free nucleon structure func
tions are given in terms of quark distributiona. POI' the latter 
simple analytic expresaions are supposed. All free parameters aaso
cieted with the s e distributione are found from a simultaneoua fit 
to the dste and the evol ut i on equations for their momenta. In this 
wa y one can ge t a n informat i on not only on the A value, but on 
t he quar k pa r t on di stri but i ons , and uae it in t he analys i s of other 
pr oces sea. Sucb an a pproach t o the s t udy of the nucleon structure 
s eems more ge neral t o us . 

1 . Me t hod of Ana lys i a 

The differential cr os s sect i on of the muon nuc l eo n sc a t t ering 
in the one -photon exchange a ppr ox imat i on has t he f ol l ow i ng form: 

J~ :: 4TTCl' [(1 _Y_~) E,(x,(f) + y2. F
1
«,(t")l ("

<LxciG:!. Q4 2, E X J 
where Q2 is the momentum t ransfer squared, )( '= G/'2M'Y - t he 
scaling varie bl e, M - the nucleon mes a , y'= 'Y/ £ , Y=E - t ' , E 
and E I are the muon initial and final ene rgy , re s pec t ive l y . The 
information on the structure of the nucleon is contained 1n the two 
structure functions F1 ~, which are functions of va r i ables X

2 I ~ 
and Q. 

The cross section can be expressed via the structure function 

F~ and the retio 

R=~ (2 ) 

6 T 

where ~ T and GL. are the trensverse and longitudinal absorption 
cros a s ec t i ons of the virtual photon. The structure functions F ,1

F2, and R. are related as follows: 
L 2L. (1 + ~ M x)/a ) (J)z« F

1 
'=
 

1+Pt
 
We sha l l exami ne t he data in t he leading order (LO) apprOXi

mati on of QCD and scale-invar i ant mode l s . In this approximationl 

R. = 0 , (4) 

and then there is a one-to-one corre s pondence between t he directly 
mea sured c r OBS sections and F~. Note that we co nsider t be EMC data 
for the proton and deut eron structure function ~~ wbich bas been 
found assuming R. equal to zero. 
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I n the 10 a pproxima t ion of QCD a nd t he mode l s u nder c onside r a 

t i on t he st ruc tur e func tions Fz, P a nd V: ca n be writ ten i n t he 

f orm : 

ct) = !L xlL ~ ,Ol ) T 1. Xd-y()( ,Ql ) T &x$(x,et) + !.xC(x,ct) F 
2.

PeX, 9 v 9 9 9 , ( 50 ) 

.1 F:(xI Q2.) = ~ ( \=2\ )( ' ct) -t ~2. n ( Xl Ql ) \ =
2.'" ) ( Sb ) 

== i: X(UV (t ,Ql) + cl"Cx,Ql)\+ ~XS(.1.,Q' ) +1- x(ex ,Ql ) 
18 'J 9 9 ' 

whe r e 

s =6 S ) c =2.C (C =C), 
In Eqa , ( Sa, b) lL v ) d.. " IS nnd C it),,, 1. 11 '1 vu lon co I t. a nd 

J.. , at r-a nge and ch a rm quark d t n t r- t bu tl nnn In t.11I ' l' ron pr-o t on , Not e 

tha t to obt a i n t he ae e xpr esni onn f o) ' Fl, , 1. 110 ::l l( 1 )-nymmu I.r y for 

the s e a quarks a nd Eq . C = C nro 1IIl I1\1l!1r'lri . 111 E'l . ( ' .I , ) t ho IHl s ump 

t ion t ha t t he deu t e r-ou i f1 II nyn t em 0 1' iw o qun ul l' r " o 11IH' l!! 0I1 S is al s o 

made. ,1e note , howe ve r. t hn t IIn1""11 I.h " tl l · ' I\ .11I o l' t ho "!-;J,lC e f f e c t " 

i s c l eare d , th is ~o \l j oc tllre w1 l l r e m'll n ll' w n t.l n\l/l l, l" . 

The d Lrrt r-L bu t t onn Ll " cL" 5 ' il ltl C I "' I. IH I'~· t he Li pa t ov 
I 1 1'1

- Altare l l i - Pari s i (LAP) a vo I u t t c n e qun tt nun J • '1' 0 U \~lV t l t he s e e qua

t i on s , i t i o nece aos r .v t o know t ho 'llln r'k 11111 1 " l lInn u t n t r-i bu t Lon 
fu nct ionn a t a ome r-ef'e r-e nc e po i n t Q1. .;;. Qo" • 'l'l lt' ll l' IJlIIlI ILI Li es are 

conne c t e d wi t h t he dynanrtcn of HtrOlll'; I llt Ol'l Il' Ll olll1 /I t. IJ1n t o nc e s of 

a ha dr on- mos o - Bca l e mo",nit lld o . 'I'h/l t In wh.v Lh"nll ,1Irt ~r l hut i ons ca n 

no t be ca l c u l at e d i n t he pe r-t ur-bu t t ve q uun t um 1'1" 1,1 t.huor-y , a n d to 

c hoose t he m, di ffe re nt phe nomo no l op;lco1 /.\I11l11ffi pL 101111 111' 0 us e d . 2

All t he f r ee pa rame t e r-a do f ln i nR t ho rl l u tr-l bu t Lnn t'u no t t on a at 0 0 

end t he mas s sca l a pa ramet e r /\ li re rl"L oT1o l lll~ " u Imu l t nne ous Iy 

from t he da ta f it by i nte gra t inp, t he 1.AI' e qun tt on u , Howov e r , i t 10 

po s s ib l e t o s o lve t he s e e quati ono onl y llumor lcl11 1.v. Tht H i a no t ao 

convin i ent f or applica t i ons . 
I n this ps pe r we u s e t he ma t hod Bllp,P;OA l u tl 11.v IllIr /lll a nd Gaeme rs 

1101 . Ac c ording t o thi s me t hod , a naly t i c p u rumc t.o r-t zn t t onn are l o oked 

f or the dist r i bu t ion f unc tions r-epr-od uc Lng , t o f ill uxcu l I e n t a cc u r a c y 

QCD/ 111 41 or 3 1 mOde i pre d i c t iona f or the momen tn o j' thone d i ot r t 

but t on s . Th e pa ro me t r i za t i ons i n quest ion a re t nke n i n tho f o llowing 

f onn l 

x lJ..
v

( X,Q1.) = ru(S ) X ~ 1 (S )(1- X ) ?2.(S) 
) ( 6a ) 

·1 

Xcly (X,Ql) = r c! (S ) X ~ ~ ( ~ \1 - X ) 71j(~ ) ( 6b ) 

Q2. ) A .- (~ ) ~ or. ( s ) 
X S(X I = !o ( s ) 0 - X , ( bC ) 

X C( x, Q:I. ) = f\ c (s ) (1 - X ) ~ c (s
\. , (se) 

xG (x, Q0

2 
) =A" (1- X) ~G- ( 6e) / 

Cr i t e r i a f or t h i s choice or" qu or k c oun t i ng rul e s , Hegge - po le 

mechsnt.am a nd s implicity. I n EqD. ( 6n- (,d) 

A (] 2.j 2

5 = tn. U1- j A ( 7 ) 

tit Q:/ /\ 
for t ho co ee of QCD, and 

(8)5 = olo ~tt O;G: 
f or t he 31 mode l s . In these mod ela t he a oaumpt i on that th" runni ng 

c ou pling c ons t a nt eX. s (Q 2) is tending to " oma ll qu onti ty cL (a n o 
ul t r ov i ole t s te b le zero of t he Gell - Ma nn- Low func t i on) at lerge 
G2. : 

cLs ( i ') - dvo ~L... 1 (9 ) 
li _ oo 

i o ma do . If s uch 0 oi t u a t i on i 8 pos s i b l e in t he t he or y , then one 

co n uee t h" perturbative metbod o, a nd in pa r t i c u l a r , to calculate 
4/ •the momont e of t he at r uctur e func tion/ Tha aaymptotic c oupling 

consta nt ~o i s a n unknown pa r ameter for t h" mode le of th is kind. 

Ooeffic ients r u.(&)' rd.. (5) in Eqs . (6a , 6 b ) a1'8 found f r om 

the wel l known s um rule sl 

r( ~1 (5 ) T ?2. (S ) + 1) (1 0e)rlJs) ~ 2 
r ( ~ 1( 5 ) ) r( ~1.(g ) +q 

r ( q 3( ~ ) + ~~(S) + 1) 
( 1Gb ) rJ(~ ) = 

n?/ S») f(?,,(s)+ 1) 

5 



A in Eq . ( 6e) is fixed by the energy-momentum SUlD rule
 
(;. 1
 

)d.x X ( ll y +cl" + S -t C -r G-) = 1 . (11) 

o 
The exponents 1) . ( ; ) i n Eqs , ( 6a , Gb) a re t a ke n t o be linear 

- I t 
func t i ons of 5 : 

~ l ( S) "" ~ '
( 0 ) + G ~ ' S \. :..1, • . • 4, (12 ) 

l. , 
whe re 

4
G- =	 ( 1)

33 - 2 Nf 

f or t he ca s e of QeD ( Nf is a number of f' La vo u r n ) , and G:: 1/3if 
f or t he SI mode l . The parameters ~ L =. ttL ( 0) dete rmi ne t he u , 
and eL" d is t ributions at s ome fixe d value of Q 2 = Qo2. an d are 

to be f ound f rom t he dat a. 
Taking i nto accoun t t he e x pr e s s i ons ( ~o , 6 b ) on e can ob t a i n 

t he r atio of the moments of t he valenc e qUDr k d i s t r i bu t i ons 

Rnes;~ 11')at t wo d iff e r e n t va l ue n of Q2 

1 n -l 

('tv) _ Sd.x X ~v (X , Q2)I 
o (14)Rn ( S ' ?' ~) =	 ~ n - l 

5c1xx ~V (X IQ: ) 
o 

q,v ::U" ,d. 
i n an ex pl icit f orm. On t he o t her ha nd, in the LO a pproximat ion of 

R(CW)
QeD and SI mode ls	 t he quant Lt Le a I\. are ",iven a s f ol l ows : 

R(~ v )( s ) ex F(-GOn S) (1 5 ) 
n 

where ~n a re known numbe r s/ 11 • 
I 

The r efo r e , the parame t e r s ~ i r e r e qu i r e d t o sa t i s f y t he 

foll owing cond itione fo r t he first 20 ome nt a : 

\exp(-c;.~nS ) _ 1t(~v\ S j ~ 1 ~/ ) \ f SoeX rC-G a-n S) (1 6) 

in the ran ge 0 ~ S ~ 5""QlC • Here E i s t he ac curacy which is reo 
quired for approx i ma ta solutions of t he equations for the moments. 

The X r e g i on in which these Bo l u t i nns a r e correct de pend s on ths 

numbe r n of t he moments taken into account in Bq , (1 6). One ca n 

show t ha t n. ..20 is enough t o reproduce. up to a n accuracy 2-) %. t ha 

6 

nume r i cal solut ion s of t he LA P equa t i ons f or '!L v a nd d. v distribu 

t i on func tions i n t he r a g i on )( ~ 0 . 8 , 5 " Q2~ 200 GeV2 • 
Ths r s a re exper i ments 1 ev i de nc es / 12/ t ha t t he e e e qus r k d ist 

ri bu t i ons o r e closed t o zero in the ra nge X ~ 0 . 45 . Th en . ss it has 

bee n s hown in Ref. (1 0) the f un c tions X S and )( C can be de t e rmi 

ne d from their first two momenta . As a r eou l t, the c oeff i c ient s 

A,.(s) . Ac(s ) a nd exponants ~s(;) , ~c( S ) in Eqe , ( 6c , 6d ) c a n be 

reprasented as fol l ows : 

As(s) =?s( "b>s \) ) At '" Pt« 1X) c - 1) 
) 

( 17 ) 

1 - ;2, 
? s( s ) - i- - 1, ~ c(S ) .= < X;>, 

- <:< >5 
where 

p = S (Ql) Pc :0 ( 2. (Q2) 
S ;z,) , 

( ' 8 ) 

<X) == 53 ( Q2) < X) : C3 ( Q2) 
s Ps I C Pc 

I n Eq . (1 8 ) S,.(ct) . C1\ ( Q2) a re the mome nt s of t he a ee qua rk 

d ist ributions . Their re l a ti ons with the momen t s Sn (Q;), Cn.(G:) 
and G (Q.'") a nd a l l quan t it i e s ne e de d fo r t he calc u lations n 
ca n be f ou nd i n Ref a . ( 10 ) . 

So , A ('5 ) , Ac(s) . ?s ( S) , ?c( S) are known f u nc t i on s of s
 
t he f ree pa rame t ers :
 

( 19 ) As( s ) = As("5 ", ~ i. ) AsCo) I ~ s(O) t ~& ) . 

Not e t hat t he a s s umpt i on Ac(o) =0 is us ed . 

We emphas i ze t ha t a l l the f ree psrameters conne c t e d with the 

quark d lo t ribu t i ons ( ~ t ' As . tz. s : ~ ~ ) and A2. (cJ... ) were 
date rmi ned by mi n im isi ng t he fo l l owi ng f unc t i ona l: 

2 y 2. 2 ( 20)

X ::: ,A.-ex r + 1.. Xe 'Ut. 

whe re 

7 



2.0 "	 - 11('\.y)c- ,2x.-2 =L LL 1('.xp(-G-lr"s)- [ttl _5','l.I() \ (21) 
th l'I: 2. :,1 ,\:u.d.l e"?(- "(n. G- S) J 

an d JC2exp i s the usual functi ona ~ fo r the mea sured structure func
tion ~2 • In Eq. (20) £ ;2. is a ce r t ain weight. Its va l ue shou l d be 
determined so that the s ol ution obt ained for ." , .,,', should

L. L 1 "L L 
appr ox ima t e , up to an accurac y 2-3%, the LO evolution equa t i ons for 
the moments i n the EMC ki nemat i c r egion. 

/ 101 Not e that i n papers the ve I uee of the parameters ~L ,As 
( ns ' nG- being fixed) hav e bee n de te rmi ned by fit ting the data at 

L t: 2 2	 , 
s ome fixed value of Q =Q•• TheXl , t he pe r-ame t e r-a ~ \ have been ob
tained by fittin ~ t he evolut i on e quati ons for the moments. However, 
the range in X ,for which t he r s are ota t i At i ca l l y significant data, 
chanGes radically at diffe r ent va l uea of Q2. Tha t i o why for deter
mininG of the f r ee purUllleter::J we u:Je all uvuil a bl o da t a . Thi s proce
dure ensure s that the pro per vaI uee of A ( olo) end t he othe r free 
parameters ar e obtaine d . 

2. Reault s of th e Ano] ya i A 

In this section wo give the r esult s of analysis of the EMC 
deep inelastic .!- p 121 end)'- <1. 131 da t a i n the following re gions 
(1 57 experimenta l poi nt s): 

fL p: 0. 03 =)( =0.75, 5.5 of. a1. != 170 Gey2; 

lui : 0 . 0) ~ X ~ 0. 65 7 ~ Q2.:f. 170 Gey2• 

The va l ue s of F2. P combined a t a l l avia lible inc ident muon 
e nergi es ( E t' .. 120, 200 , 240, 280 GeY ) have bae n used . 

Ne note once a ga i n , the analysis has been done in the LO app
roximation of QCD a nd scale i nva riant model s . Ne have investiga t ed 
di f f e r ent kLnerna t Lc doma i ns . To e l i minate t he complicat ions asso 
ciated with the cha rm t hresho ld at s mall X , the da t a have a Lao 
bee n fitted wi t hout the points f or Xf 0 .08. Only the l owest Q2 
points of this r egi on wer e us ed to cona t r a i n the l ow X be haviour 
of qua rk an d gluon di s t r i bu t i ons . We ha ve fu r t he r ana lys ed t he da t a 
with a cut 'y./ 'Z.:, 2 1 Ge V2 in or der to r educe higher t wi st effects. 
The cut s Q2.~ 10 , 27 Gey2 wer e also us ed . The QCD and 51 mode l pr a 
dictions in these r egions a r e mor e re liable . Moreover , the higher 
twist correc t i ons bec ome amal l e r wi t h Q2 i nc r eas ing. A fit t o t he 
data in t he r e g i on X:V 0 . 25 wsa pe rformed t oo. The a dvanta ge in ua i ng 
this r e g ion is that the s ee qua r k an d g l uon co nt r i but i ons to t he 
s t r uc t ure f uncti ons can be n eglec te d. 
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O
~ 2 . 

He have chos en 0= 5 GeV -. However, the re sults of our ana lysis 
a r e not s ensi t i ve to t he cho i cc of Q~ • The parameter ~ Er connec
ted with t he gluon di s t ribut i on a t 0

0
1. was taken to have a fixed va

lue i n the ra np;e 3:f, ~ {r£ 10. The c or re l e t i.on be t wee n ~ Go an d f\ 
is di scus Be d be l ow . We note t hat the errore taken into account in 
a 11 the 1i t o are only s t s t i s t i ca l . 

The r e eulte a re given in Tabl e 1 (~(,- = 5 , Nf '" 4). In Table 2 
t he r e are pra Bent ed t he va l ue s of al l f r ee pa ra me t e ra a seocisted 
wi t h t he free proton va l snc e , sea a nd gl uon d i stribution functions 
at 0:=5 Gey2. The va lues of these parametars we r e f ound by mi nimi
zing the f unctional J( 2 (Eq . 20). The valuee obtained of the expo
ne nt a ~ ~ are c loeed t o those based on the quark c ount Lng rules 
and Regge-pole mechanism. 

The	 results gi ven in Table 1 could be aummerized a8 follows: 
1. The values of X.~lCp per dogree of free dom a re pra ctically 

independent of t he regions exa mi nad , but t he s e va l ue e a r e rather 
la rge : 1. 4-1. 6. H~lover , if the procedure sugge sted i n Ref . / 21 is 
performad a nd all statistica l errore are increased by a scale fac

t or, then t he va Luea obtained f or X~lCP/DF become cloee to one. 
FOI' insta nce , X:~ ,..phF= 152/149 in the case of the whole X ra nge 
and ~,, :: 5. Beside s , the values of all f ree parametera rema i n unchan

last / 13/ EMCged. We not e also t hat in the tablaa for the value s of 
F2. the s t a t i s t i ca l errora are increased for all points. One can 

eleo add that ther.e are many theoretical unc ertainties up to now. 
These could a f f ec t the results of e proper quantitative test of QCD, 

2. On the base 01' tho El.IC data it is impossible to distingu ish 
betwee n t he logarithmic e nd power law in a2. of scaling vi ol ation . 

A23. The mean va l ue s of are cons ietent wi t h i n one s t anda rd 
devia t i on . The corresponding ~ valuea are in the range : 

64 ~ /\ s: i05 Me Y. 
2 

Howe ver, the A va l ue f ound f r om the fit to the dat s at G~ 27 GeV2 

is much bi gger: II = 276 MeV . In our opinion, t his fa c t could be 
ex pl a i ned when next -to- LO end highar twist corrections wi ll be t a 
ken i nt o account . 

4. The obt a i ned valance quark di e t ributiona reproduce, up to 
an acc u recy of 2-3%, the Q2 de pendenc e of the fi r a t 20 moments both 
f or QCD and 5 1 mode l s for 5 ~ a'Z.~ 200 Ge y2 and up to en accur acy 

f	 4- 5% fo r 5 !: G:L !: 103 Ge y2 •
 
Note t ha t t he II values f ound i n our f i ts e r e in agr eement
 

/ 7/ •with the re su l t s of Re f . How eve r , in some ceaes t heae valuea are 
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i n a c onside r a bl e disagr e ement wi t h t he cor res ponding va l uos of A 
obta i ned in papelJ 8/ • 

~lther , the inf l ue nce of th e g l u on d i s tri bu t i on on t he mass 

scale parame t er 1\ ha s be e n i nve s t i gated . The resul ts a re g i ve n i n 

Ta ble ). 

~l'a ble 3. I nflue nc e of X G- on 1\ (whole x, Q
1 

reg i on) 

1\ (lkJ V) ~ G- X~)( P/1>f 
3 267/ 147 88 

5 2 37 / 147 7 5 

10 229/147 52 

It i s s ee n f r om t he ta ble t ha t A decreases 1'rom 88 to 52 MeV 
with c hanging 9& f r om 3 t o 10. Howe ve r , t he ve l ues of ~& i n 

the ra nge 5 ~ ~ r, f, 10 are morc like l y . The s H u e tlon i n t he caae of 

s ca l e i nv a r i a n t models is t he sarne . 

The re su lt s on the s tudy of t he c ha rm aea and /\ ( 01.., ( Ci) ) 
co rrelstion s a r e pr e s e n t ed i n Ta bl e 4. 

Table 4. I nflue nc e of xC on cL s (02.) 

Kinemat i c xC j 0 xC ::: 0 
regi on 

X.~p/Dr d.s(50 ) X~lCP/j)F J..s ( 30 ) 
All X, Q2 2 37/1 47 0 . 17! O. 01 246 / 148 0. 24! 0 .01 

x ~ 0 . 08 20 5/ 132 O. 17! 0 . 01 216/ 134 0. 21! 0 . 02 

2 
Q2» 27 GeV 118/83 O, 25!o ,02 12 5/84 O, 29! 0 , 03 
(X~ 0.08) 

:z, 

It i s s ee n f rOID thi s t a b le thet the velues of XelCp~are practically 
un ch anged i f t he fit i s done ne g l e c t i ng t he cherm s e a c ontribut ion 

to F2. • The va l ue e of cL (xC;' 0) end ol. s (xC=0 ) f ound f r om t he s 
f its i n the date regions I X ~ 0. 08 ; (XL ~ 27 ( X > 0. 08) , where 

the c ontri bution f r om xC i e l e s s i mport a nt , coinc ide wi th in t wo 

s t a ndard de v i ations . TheBe va lues . however, are not i n agreement 

i f t he who l e X r a g ion i s f i t t ed. Bu t for small X t he Q2 EMC r e 

g i on lies we 11 ab ov e t he ch a rm t h r esh o l d and , t herefore, the c ha r m 
contribution t o F2 s hou ld be t a ke n i nt o ac c oun t . 

J W!llllUry 

The El.lC de e p i ne l as tic ji- f a nd j' J. Bca t t e ri ng da t a have 

bee n e xamine d i n t he LO a ppr ox ima t i on of QeD a nd a c a l e - i nva r i a nt 

models . The f r ee nu c loon Bt ~ l e t ure fu nc t i on s wer e pa r ametri ze d i n 

te rms of qua r k d i s t r i bu t i on f u ne t Lonn , For the l a tt e r simpl e a na ly

t i c e xpre s sions we re us ed . The va l ue or 1\ (do) and a ll tho f r e e para 

me t e r s c onnec t e d wi th the d i ot r i bu t i on ~l nc tion n hove bee n found 

f r om a s i mu lt an e ous f it to t he ex pe r i menta l Ilota and t he Q2 e vol u

tion f or t he moment s . The d is t r i bu t i ons t hus f ound a ppr ox i ma t e , u p 

t o an ac cul~c y of 2-3%, t ha numeric a l s olution s of t he I~ p e qua tions 
i n t he EMC kinema t i c region. On t he bas e of EMC do t o i t i a im pos 

sib l e to d i s t i ngu i sh be t we e n the logarithmi c ( f rom QCD) a nd power 

(f rom S1 mode l s ) s ca ling v io l at i on . De pe nd Lng on t he r e gi on exami 

ned a nd on the e a s umpt i ons on t heore tica 1 unce r ta i n t i e s t he fo l l owi n r.; 

limits on t he QCD mas s sca le psrameter /\ a nd ol-G ( SI mod e La pa_ 
r a me t e r ) we re found : 

QC D: 52 -= /\ ~ 27 6 MeV. 
0.17 ~ ol..(30 ) := 0 . 25 ;
 

SI M; 0 . 18 .c: oL L 0 . 25 .
 
- 0 

It i s we l l kn own tha t c ompa r is on of t he II va l ue s ob tained 

frem diffe r e nt proce s s e s i s only possible whe n next - t o-LO corre c 

t ions are teke n i nt o acc ount. In thi s a pprox ima t i on , howe ve r , 

'R.tP..# 0 , a nd f or tha t r ea s on a f i t to the c r ODS s ect i ons da t a 

( not to F:z.. ) i s nee de d . Suc h a meth od hes be en a pplie d by us/ 51 to 
the a na Lya f s of the SLAC ep sca t ter i ng da ta . 

TIl e a u t h ora a r e gratefu l to I . A. Sav i n f or a u pport and i.nte r e st 

in t his work. ~Ve \'Iou l d like t o t hank a l s o Yu . M.Ka za r i n ov , A. V.Ra 

dyushkin , D. Bake l ov , a nd G.Sultanov f or u seful d i s cus s i ons . One of 

the aut hor s ( D. S.) i s t ha nkf u l t o T. Sloa n who has kindlJ' s up plied 
u s wi t h t he EMC da ts t a bles for F •
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bHneHbKaR C.H., CTaMeHoa A. E. E2- 85-380
CTPYK TYPH~ e $YHKUHH HYKnOHa H3 a HanH3a llaHH~X EHC 
no rnyooKoHeynpyroMY p.p. H " d - pacceRHHIO 

H3IlaralOTCR pe ayru, ra rv a HanH3a ll aHH~)( EHC no rn yooKoHeynpyr oMY "p_ 
H "d -paCCeRHHIt) B paM Kax r naBHor o nor ap Hl!»< H4e cKor o npHOnHltleHHR KXA H Macw
T .:l 6 HO - H HBa p l1 aHT H~X /llIl! MOllene,' . C T P YK T YPH~e $YHKUI1H Bbipalt<alOTCR 4epe3 
I<Ba pK- na pTOHHble DaCnpeAl!J1eltl1fl CaOOOAf1or O HyKnoH3 . Bce cB060AHble napaMeTpbl 
HaXOARTCR 113 COBM~ C Tl i() r O $HTd :lKcn epUMeHT<lm, t'b1X IlilHHUX H 3BOIllO UHOHHblX 
ypasHe H\,ii AnA MOMeHTOIJ ;)TI1X 1l., cn p"llenel<l1" . nOKd3..HO , -' TO AaHHble EMC He 
n03BonAIO T OrnH4l1Tb nor " D l1OM l1ql ' (' ~O" D /KXA/ 1t.1 P YWUHI1R CKCI1 m1Hr a OT c t ene -n-or o

Oll/ IH1 M en>1 / . nOn Y4 C: IH~ cnl"tlY'1Ill'tl' 11'0" ' 11 11'" M" 3H,'41~HHt' nflp,IM!!rpoa ;\ / KXA/ 
H 0 0 / M~1 MOllen l1/ U 3ilDHl.HMOC lH aT lMlt M,' II" "1.1C"'OI' KI1 ItC ... .1TI1 'WCK0I1 06nacTH 
.... p a 3 I H14 HblX lI p e AnOn O)'lfCHH"i 0 .t~an peAC'nPt-tH hf ;,\ II '~f)P~H ' 8e.n "', I.411H c:lX: 

52 oS:	 A .s: 27& M30 ; 0 . 18 :;; au s 0, 25 . 

Pa60Ta AblnOJlHeHa 0 Jla60P.:l TOPHI1 "AepliblX n p06Jl l~ " OI1:Ht . 

Bi l enka ya S. I . , St amenov O.B. E2-85- 380
Nucl eon Struc ture Func t ions f rOM t he Analts i s 
o f	 the EHC Dee p Ine las t ic " P and /.d Sca t t er ing Data 

The EHC dee p ine l a s t ic "P and I' d sca t t e r i nn da ta are ana l yzed . The 
analysi s is done in t he fra me~~ r k o f th e l ead i nQ o rde r approx inat ion of ~ CD 
and sca l e i n v~ r i a n t (5 1) node l s . The f re e nuc leon ouark dis tr ibut ion s a re 
us ed t o ca lcu late t he struc t ure func t ions . All fre e parame ter s are f ound 
fr om a simultaneou s f it t o the expe r imen t a l da t a and' th e evo l ut ion equa 
ti ons fo r the moment s of th es e d i s t r i but ions . I t i s s hown , t ha t on t he base 
o f the E~C data i t is in pos s i b l e to d is t innu is h be tween t he !ona ri th mic 
(from QC D) and the powe r low i n Q 2 : f rom 51 no de l s) sc al i nn vi o lati on, De 
pend ing on t he r er ion examined and 0 11 t he as suMot ion s abo u t t heoreti ca l 
unc e r t a i nt ies the fo l lowl nn I imi t s on t he va lue s of ,\ . the I1CD mass seal 
parameter , and ao. the 5 1 mode l s parameter , are obta ined : 52:> ,\ ~ 276 ~l eV ; 
O. 18 :> "o :;; 0 . 25. 

I he in ves t i ga t ion ha s been pe r f o rmed at the La bor a to rv of lIuc lea r
Pr	 l erns , J l tm . 
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