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Quark Parton Model with Logarithmic Scaling 
Violation and High Energy Neutrino Interactions 

In the framework of the proposed earlier quark parton model with 
logarithmic scaling violation we calculate cross sections of deep 
inelastic v("V)N -interactions, evaluate the contribution of the 
charmed particle production. The kinematical mass corrections to 
scaling violations and threshold effects are taken into account. 

Joint analysis of the experimental data on deep inelastic ep-, 
ed-scattering and charged current neutrino interaction are performed 
by using the unique set of free parameters of the model. Evaluations 
of the c-quark and W-boson masses are obtained. We analyse 
neutral current data as well. The analysis is performed with taken 
into account scaling violation effects. Considering the Weinberg 
angle Ow as a fitting parameter we have fitted the relevant data. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 
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Introduction 

Earlier / 1- 2/ we have proposed a quark parton model with 

logarithmic scaling violation, which well describes the data on 

deep inelastic ecp)p J e(j1) d -electromagnetic scattering. 

In the present paper we will consider high-energy neutrino-nucleon 

interactions. 

In recent years the neutrino physics theory and experiment 

have been successfully developed. As a result, an essential 

progress has been achieved in unders.tanding such fundamental 

problems as the isotopic and Lorentz structure of weak interactions 

in investigating properties of new particles. In this connection a 

possibility arises to distinguish effects of the structure of 

interacting particles from effects due to the special dynamics of 

weak interaction, and thresholds of new particle production. 

So, deep inelastic /) ( i7}N-interactions become a source of 

an important information on quark structure of hadrons. Even now 

the neutrino data being employed together with the data on deep 

inelastic electromagnetic ~nteractions provide us with a rather 

strict test of models of the nucleon structure. Here we consider 

our model. 

We have obtained predictions of the model on the case of deep 

inelastic V(~N-interactions. The kinematical mass corrections 

to scaling and threshold effects due to the new particle 
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production have been taken into account . At high energies such 

effects become particularly important. 

The paper is organized as follows: 

In Seo. 1 we briefly formulate the main assumptions of the 

model a3d write the explicit form for the quark-gluon momentum 

distributions allow ing for the charm suppression in the nucleon. 

The final express: ~ r .s contain only two free model parameters. 

In Sec. 2 we obtain the correspondence rules b~tween quark 

distributi ons and structure functions for the interactions with 

the hadron V-A current of the general form. The thresholds of new-

quark production and kinematical mass corrections to scaling are 

taken into account. In the framework of the model with the help of 

these rules there have been calculated cross sections of deep-inelas-

tic V(V~N-interactions for both charged and neutral currents. 

Total cross-sections of the charmed particle production have been 

calculated as well. We used the Weinberg-Salem - GIM/3/ (WS-GIM) 

model as the basis for the weak interaction dynamics. 

Seo. 3 is devoted to the analysis of the experimental data. 

Estimations of the 

Weinberg angle ew 
C -quark, VV -beeson masses and the 

have been obtained as well as the model 

parameters from the best fit to the data. 

1. Quark-Gluon Distributions 

The basis of our model/ 1- 21 is the analogy between the system 

of "equivalent" photons in quantum electrodynamics and the quark­
• gluon "sea" of the nucleon. We also suggest renormalizability and 

asymptotic freedom of the quark-gluon interaction. As it has been 

pointed out in/2/ our model does not contradict QCD. We hope that the 

model can be justified in the framework of QCD in a certain way. 
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/lith the ment i oned assumptions the " bare" quark and gluon dis­

tributions can be obtained. The "bare" distribution (see 121) is 

the one which does not reflect the fact that quarks and gluons are 

constituents of a concrete hadron. 

The spectrum f Cfr) of "equivalent" photons has the form: 

t(G"t) "'"'I/E0 
( 10 1) 

where oL is the constant of the electromagnetic interact ion ; 

[ r '· the energy of the equiva lent photon. 

By analogy with ( 1.1) we shall write the "bare" distributions 

of quarks C]/ and gluons ~ of the nucleon "sea" in the form: 

1/3 
( ) ,.., g>=ac3 · vr:x~-r~z 

-}Z e 
q ) ~ ¢ = o c~ -1/-:x.zT 1>2 (1.2) 

the constant of the quark-gluon interaction; 

the energy of the quark (gluon) of mass jU 
carrying the fraction ~ of the total nucleon longitudinal 

momentum P. a(,)and a"C8) are some unknown functions of r;­
The nature and the role of the exponential Boltzmann factor in the 

gluon distribution were discussed in papers 11 ,41. The vacuum 

polarization, appearing in a nucleon because of the quark-gluon 

interaction results ~n the change of bare coupling constant ~ to 

the effective one ~ ( G2
) • In the case of a renormalizable 

interaction ~ (Q1
) depends logarithmically on Q?.. • Thus: 

CJ = a'C~C~tlJ} 1/3 
i/-.x 2+ 15~ 
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Here we obta i n factorization of the JC and 0 2 
-dependence of 

the "bare" di str1 butions. 
I 2 II 2 

The stri ct calculation of the functions a_ (Q) and a (Q) in the 

framework of QCD may be a subject for a subsequent paper. Here we 

still use the phenomenological representation for u' and a'' as 
i n/1,2/: 

a' Ui) =- o..''co'> = a (Q') = ajj(a.'l.) . 
(1.4) 

I n the case of QCD: 

~ 2(0')/it!t = 12 II 
ZS~OY!l<- ' (1.5) 

where j\ = 0.5 GeV/c (conventional value). 

Applying the method, described in / 4/ to the formulae (1.3) we 

shall obtain the distribution functions of the V, d, S, C quarks, 

~~ d ~ C antiquarks and Q -gluons inside a proton. Final r.A; ) J ([ 

expressions for exact SU(3)-symmetry have the f onn: 

U = 2 Gv + Gc. , d =- Gv -t Gc , S = S = ii = d-= Gc ) 8 = 6 e-P.(;c 

2 _ ""-Vz (f-xJ
20

(Q'"J cp(0(0 1J,20ro 2)+f,'-)(1<x:J) 
{;, (':X: Q ) - v\.. . .:......>..-~-~~~..:L. 

v ' B([,2a(a~+t) cf>ccHo<.J) zo(o~.,. 3a;-JJ 
Q(o""l) 2Q(o

1J• ~z cp(cr(o}, 20r01J+ ~ ;-}(t-xJ) 
G c:x 0 2

)-- ·(1-'X) · 
c. ' -e-x c:p(a(Q'J,2o(oz_;.,.3_/z,·-J) 

( 1. 6) 

cp(oL,}; 'i:) is a degenerate hypergeometric function. 

For the case of the broken SU(4)-symmetry of the nucleon "sea" 

(i.e.,charm is suppressed) it looks like 
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1,.( -:: ZGv+ Cf-ric)Gc J d = Gv + (f-J.~)Gc ~ 

·., 

ii=d=S=S -=C1-rl.e)Gc 1 C-=C= '3d..e Gc, ( 1.6~ 

Here 0 ~de 6: /; is a parameter of the charm suppression i n 

a nucleon. The mechanism of the charm suppression, that we use, is 
, 7 ' . a' a-z defined by the change from Q(Q) to (1-Jc)Q(O-z.) and from ( }tv 

Od..c.Q1
(Q}in the expressions for the light and for the charmed quark 

"bare" distributions, respectively. 

It is natural to consider the ole -parameter to depend on 8C 

and Q 2. , as there exist obvious intuitive and more strict /5/ 

indications to the strong suppression of the charmed-quark distr1bu­

tions in a nucleon below threshold of charm production • .Ve will not 

establish the form of clc (~,. Q2
) function and we shall further 

consider Jc parameter to be some average value of this function 

in the kinematical range we are interested in. 

2. Calculation of Cross Sections 

Cross sections of the inclusive reactions: 

J)(J) + W - ft-(fl+) +X (a) 

J)ciJJ-+ tJ- JJ<V"J +X (b) 

are calculated in the lowest order in the weak interaction constant 

(; • In this case the differential cross section has the form 

J.'l.6± _ (;)u [( .!lie~ f __ J/Jx~ r ~2 
t f "! 

c{x~ - r, Q2+JU:~;[C1 ~ £ )( + 2 [ +(t2 Jx!J~2. 1 ) 
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where .!Uex :::: /Uw~ JUt• ; E is energy of the neutrino beam. 

In the framework of a parton model one may obtain general correspon­

dence rules /G/ between quark distributions and structure functions 
+ 

~- for the interactions with the hadron V-A current of the 

general form: 

:I = r 
~- v A 
~~ .. a,. ((j+ c .. J·(s)7i, 
t'j 

{2.2) 

~~· ie the field of the i-th quark; C.~ 
•J and ~~ , the vector 

and axial coupling constanta. We obtain these rules taking into 

account kinematical mass corrections to the scaling violation and 

threshold effects due to the heavy quarks production. Our consider­

ation is restricted to the conventional parton picture with £{2 

dependent quark and gluon momerttum distributions. It provides us 

with a natural interpretation for the final results. 

Let us write the hadronic tensor -~v within the parton 

modelz t 

~~~ = ~ J ~'.t ( K,.~<~)·2.ft: fccp; .. rP·-mJ)9(Cl>a'J 'J • .r 

+ ~~i(~) · 2'ii· d(<PJ-tr)2
- r~ifJ~(~Jl2) • {2.3) 

rn+ 2 - 2 
Here ~· (']j)) and g;. ('i.,Q ) correspond to the momentum distri­

ud bution functions of the i-th type quarks and antiquarks. ~~v 
r;u 
"N are tensors of the quark transitions 

. . {")' f 
KlJ = z · L.., <H ~- I J;.coJ/H-6i>(A· 6itJ; Co)/R·e>;-) 

/'IV 6':· . 0.· r 
... J 

~ .. KJ(. 
~~~ 

"* [/LJ 
:: f'lf4t • 

• 

(2.4) 

and 

Rewrite {2.3) in the follow i ng form 

- .JL. ~ J-o cf'); + ,·j (1 W,.l) - JU{ ~ Y { gi C ').J;z)- /(N('J.) o ( 2-- (j) 
LJ --

"'Ji. r 
+ ~-C'l,Q'-) · K,.. 11 C'l.) o ('t.-~1)8('))73(1-'l), (2.5) 

where an averaging on the initial quark polarization and a summa­
~- 0 2 + rn .z. 

tion on the final one have been performed. qi= I./I) v' is the re-

duced "[ -scaling variable, that coincides with the conventional 

~ -scaling variable / 5/ to the second order in m.~/oz 
Performing an integration in the {2.5) and comparing an equal 

Lorentz structures in left and right hand s i de, we obta i n correspon-

dence rules: 
+ 

~- = 
+ ""'+ 

"')"' ( ~ - -t- F. (-1<.) ) ~ fj,·(k) t; 
I ) 

(2 .6.) 

± "2 A2 t 2 F:. = (C,·j+C,/)(}3 Ct<Jl )CJ(1-/t·) 
"l (1) 

"-J+ v2 '2 -

~~1) = (Cij +c:i) q(c~j,Q2)eU- ~i) 

F -:t - - 2 C v. C A ro "!" ~ z .P ) 
Jin)--r (j (J· · ::ri(,,· ,{})CJ(f-~t' 

,..., :t Cv CA ro+ -z P. F. =:t.Z ,·j 'i-r.:<fj~a)eu-<fJ) 
I.J ('3) 

( 2. 7) 
+ 

Fii~"L} = 
+ ti s(~) rv+ ~""'-+ 

Fi~2) = JJ r:i~1) 

In these expressions t1(f- fc) -factors correspond to the thresh-
+ "'-'+ 

olds of production of quarks with masses I'YI,· • {::; .-( and F.(- are 
(J K) 'J J<) 

the partial structure functions of the quark transitions 
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FcJ~ : ~i- ~i ] 
,_+ 

~- -if; F - : tJ 

:for J} N 

r:: j- • r. - r, ] 
f. ~ : ~i - ~/ 

( J 

:for if II/ 

The summation in (2.6) is performed over such a set of quark transi­

tions which leeds to the :final hadronic state of the considered 

reaction. 

Below we display the expressions :for structure functions that 

have been obtained with the help o:f the (2.6)-(2.7) in the frame­

work of the standard 4-quark model o:f weak and electromagnetic 

interactions WS-GIM /3/ in the following three cases: 

1. The charged current i nteractions. 

The structure :functions in this case are defined by the charged 

hadronic current: 

J;, c = i7 t,. (f + Os ) ( CDS·f3c d +- ~·n ec s) 

+ C),. (f1-os) (CDS8c ·S-S·i11t1c.·d) 

and have the form: 

+ 

~; = 
't (1} :t (2.) 

Gp ('X) + F;p C~c) l9({- fc) 

-t 1: (1J r ~('z.) 
f;p = 'X·FfP ('X.)+ Jc 'fp (/c)(1(1-}c) 

10 

(2.8) . 

·1 

f;; = 2(U<-x.)-cos28c·rftx.)- ~- lil 26l · Sc::t:.)+Ccz)) 

- 2 (COS
2

fJc ·Sc(c) + ~i1 2~c · c/Cfc.)) 17(1- fc) 

- 2 - 2 -F. -= z.cco~ 6b ·clcx.) + 'irin i9c.. ·Sc:t)- Vex )-cc~)) 
'?>P 

+ L (~S2£9c·S<jc)1- ~in-z.fi. · dcfc) )7J(1- jc) 

c-+(1) - ~ 'l . -
l1p ('X.)= 2 (1/(x)+CtJSlJcd(':x.)+ ~·n ~Sex).+ CC~)) 

,--(1) . 2 d- -
r

1
p (x> = 2 ( '2/(X)-t cos i9c· (x) -t <iin 2<9iS<.~)+ Cc::~:}) 

r .. (~) ( 2 " . '2 
fip ( 1c )_ = 2 GaS t?c · u([c) + 'i1V! Be· d (~c)) 

~-(~c)= 2 (COS
2
8c. · SCfc )1- Y1'n2~e· dC!c)), 

(2.9) 

2 . '2. 'h 
where !c ::- ( () + me )12 JUt/ , W'lc is the mass of a 

charmed quark ( in the case of light quarks in the final state 

the variable ~~· reduces to the usual :C ). 

2. The neutral current interactions. 

We derive structure :functions for these processes from the 

neutral hadronic current 

J: N ~ . L:: if· r, <cr + C/!s) ~L· 
'f1 ' = 'l.t,ol/~ ,c 

v c -1/, 1t . :z v- Cv- I 2 . '2o Cu = Cu = '12- 3 <11., 8w 7CS = r1 =-z + 3 ·Sm vw (2.10) 

c;=c~=-c: =-c: = 112 . 
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We get t he expressions 

F/ (II)= [ ( f- ~ ~n28w )2+ iJ(Ucx) -t vex) 

-r (CCfc)+CC~,)) '8(1-f,)) + 

.1...2 zt.1- :i) 
[ ( 2 - s ~-il1 i9w) + 4 J(ScxJ•S'cx) +de x)-r uC-x) 

F.;_i"(ll) = [(/:- ~ '6iVl4t9w)\ /J [(Ucx)t UCx)) X 

t ( C C!c) -t Cc[c) }fc 17( 1.-fc )] i" 
[ ( J:.-S ';riv-?tJw)~ ~ ](ScxJ+Scx)+dcx)-rd(~))'X 

r± Ctv>::: ( f- %r;r.·VJ
2ew )( i/c:x.)-Ucx)~(Ccfc_)-CCfc))l7(1-fc)) (2.11 > 

~ 

-t- Cf-j'ifl·~28w)(Scx)-Sc:~.:)+dc-;t_)-o/c:t)). 

). The charmed-particle production in the charged current 

i nteract i ons. 

Summi ng in (2,6) over the charm-changing-quark trans i tions 

only, which corresponds to the charm changing part of the charged 

current 

~e(/flCI=i) = C a,.U+os)(ClY.>&c_·S-"tine, ·d) (2.12) 

we obta i n structure functions for th i s case: 

r ± = r±<1)+ tcz). ± _ -=co tCi) 
'ic.1c==t) r F J r;(tlc=:trfcF -t xF 

12 

• 

+ 
r- ( r"±UJ r-± <2.>) 
r3(4c= "tf) = + r - r 

!(f) . 1 (d([c)) '2 (S({c)) 
F = z. [ ~~ ec. clc~) + eos ec. s Cf,J }C1(1-.fcJ 

F±(t) = 2 (CCX)) 
C ('X) 

(2 .n > 

••utron etructure tunctione can be obtained fro• (2.9), (2.11), 

(2.12) b7 the chang•• 1) - rl . u-J . In tbe caee of .a com­

poeite target containing S neutron• b~ one proton the etructure 

functione are defined ae followe. 

± -t ± 
F;_r = CF;~+Sf;;tt)/(S+f) 

SQbetitutiD& in the aboTe equation• the expreeeione for the 

quark dietribution tunctione (1.5)~(1.6), •• find the croee section• 

6'± > d6i(rf~ ) 6 :± (..1C. ::-±f) and the anrage nlues of 

kineatical nriablee (.X. ~ )± , < 1f /·. 

3. !be Analleie of tbe Bxperiaental Data 

!here exiete a coneiderable set of tbe experiaental data on 

deep inelaetio V(~)A/ -interactione at the neutrino beaa energiee 

up to 200 a.vf7-91. To teet tbe predictions o~ our aodel in aore 

detail •• baTe carried out a joint anal7eis of tbe neutrino and 
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~ i 5 

Pig. I. Total cross section 

of LHiJJ /V -scattering. 

Dots are experiments/9, 101, 
curves predictions of our 

model. 
C!l. 

5 
~ 101 

5! . 
10 5 

10 

.i - J) f./ 

' - ltv 
0.5 

3 4 6 101 2 3 4 6 102 

etGeV1 

deep inelastic ep-,ed-scattering data /7-101, using the unique set . 

of free parameters of the model. The best agreement of theoretical 

curves with experimental points (see Figs.I,2) is obtained at the 

values of free parameters, given in Table 1. 

Besides parameters of the model, Table 1 shows the estimations 

of the C -quark and W -boson masses, defined as values of 

additional parameters from the best fit to the data. The obtained 

estimations are in good agreement with the conventional ones. 

Large errors in their definition are due to the insufficient 

accuracy of the existing experimental results. Prom Table 1 one 

may see to what extent the finiteness of masses of ~ -quark and 

VV -boson influences the goodness of the description of data. 
Figure J shows the dependence of the charm production cross 

section on the neutrino beam energy in the deep inelasic inter­

actions with the obtained values of free parameters. Its relative 

contribution to the total cross section of the reaction is -8-10~. 
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Pig. 2. Averaged value 
of the four momentum 
transfer squared. 
Dots are experiment 1101, 
curves predictions of our 
model. 

Table 1. lfal ues of parame t ers in thr e e cases : 

a) me o, Mw = 0 ar e fix ed parame te r s ; 

b ) A\v 0 is a fixed parame t er, m
0 

is t he free one ; 

c ) Mw and m
0 

are f ree pa r ameters . 

para-

b me- a c ters 

a 5.22±0.02 5.2!±0.02 5.30±o.02 

~ -2 . 50±o.09 - 2.3I±o.09 -2. 4o±o. 09 

cLc 0.25±o.02 0.25:!:0.02 0.23±o.02 

me 3.o±I.2(GeV) 3.I~I.2(GeV) 

JU.w 
50.o±IO(GeV) 

J/tz 330/259 290/259 285/259 

IS 



The results of vcJ)A/ -experiments are often represented in 

the form of the parametrizations 

6"1: =a-±£. 

c/o±= r;}· JlJ £-A± ( (1-!f/(t.-::; B-:-)+ f (t.-:t 8!) 1 
dlf 11 2. ) 

(3.1) 

-r + + 
where A- • B - • a - are parameters obtained from the compari-

son with the experimental data. In our model because of scaling 

violation these para~eters depend on E and y. Por a clear present-

ation of the model predictions in the form (3.1) we shall define 
-+ B-+ averaged values A-([./!).; -(£, ~) and at(£) in different 

kinematical ranges. Let us write down then the functional 

£2 1. 

= J d £ J d~ ( {c~,r)- {/· 
£1. 0 

y.?. [f] 

where r -:; A+ corresponds to a- . -
Minimizing it 

ro 12. r n = o 
ro[ 

B! 

we shall define the needed parameters by the formulae 
£z. i. 

f ~ ( [ dF fd'J- t(£,~))/C£z-£,) 
E1 o 

(3.2) 

(J.J) 

(J.4) 

+ 
The numerical values of a± • A- , B:': predicted by our 

model versus experimental ones /S/ are given in Table 2. 

Now we proceed to the analysis of the neutrino neutral current 

interaction data. It is well known that the experimental study of 

this type of interactions is connected with the very complex prob­

lems which are more difficult than in the case of charged current 

ones. 
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... ... 
1 
.s:: 5 
0 

"" 3 -<.J 2 ::s 
.s:: ... 
.E 
<.) 5 

; l . 2 ..r 
10"' 

5 

2 

f ( GeV) 2-10 20-60 

r//£ 
model 0.72~0.04 o.GG!o.04 

e:x.p. 0. ?2!o.05 0.67"-0.06 

6~£" 
model 0. 29!o.04 o.30±o. 04 

e:xp. 0.29!o.02 0.26!o.03 

model 0. 49!o.03 0.46!0.03 

A 
ex p. 0.48!0.04 0.4S!o.04 

(!dx·x~) 
model 0.42!0.03 0.36!0.03 

exp. 0.4I!o.06 0,39!o.08 

model 0.86!0.04 0. ss:!:Q. 05 

B 0.86!0.05 0.86!0.04 exp. 

Table 2. 

60-IOO 10Q..150 150-200 . 

0.57!0.04 o. 56!o.04 0.5:¢0.04-

o.56!o.05 o.sr+-a.os o.sr!o.05 

0.31!0.04 0.32!o.04 0.33!0.04 

0.25!0.03 O.S2!o.04 0.32!o.04 

0.44!o.03 0.43!0.03 0.42!o.03 

0.39!0.04 0.43!0.04 0.43!0.04 

0.3!!0.03 0.26!0.03 0.2s!o.03 

.o.30±o.08 0.24!0.08 0.24!0.08 

0. 76to.05 o.56!o.os 0.50!0.05 

0.77"-0.II o.56!o.I2 0.56!0.!2 

Pig. 3. Cross section 
of the charm production. 
Predictions of our model. 

~--~~3-,~-6~~,~o~,---2~~3~,~~6~uto~z---~2-

e!GeVi 

There are considerable experimental errors because of difficul­

ties in the registration of neutrinos in final states, in producing 
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of monochromatic neutrino beams; the complexity of background, and 

eo on. However, the present data allow one to obtain real estima­

tions of the very important parameter, Weinberg angle 61~ • Por 

this purpose, the data are analysed usually with the help of the 

parametrization& for quark distribution functions with exact scaling 

behaviour. In our opinion, the estimation of the Weinberg angle 

taking into account scaling violation is a matter of topical 

interest. To obtain this we shall use quark distributions of our 

model (1.5)-(1.6). The parameters 0, ~ are defined in Table 1. 

Inserting (1.5)-(1.6) into (2.11) we get quantities to be measured 

experimentally a { 

Rob~ 
jd £ 11 t(Ev)J d~ ( r}6+(' dif) 

.... 
(3.5) J d£v<f>(EtJ) J d~ (do+(cfdtt) 

~ ... 

ROb$ -

L 

Sd£v1C£;;) j d~(ri6-<11fd't) 
)f-...,. 

(J.6) 

fd£vT(Ev) J ri~ ( do-(c(drg-) 
d.., 

where 1>(Ev) is the energy spectrum of the neutrino beam, 

~Wl -= £1,c /£1. > [;, "4 £/"" ; Eh is the energy of final 

badronic state. Considering ~W in (2.11) as a fitting 

paraaeter from the beat agreement with the experimental data 1111 
• "2£) 

we obtain the eatiaation Slh L7~ z 0.26 ! 0.04. 

Conclusion 

So, one may conclude that the proposed model with two free 

parameters makes it possible to describe successfully the existing 

experimental data onep-,ad-,an~(?'}A/ -deep inelastic scattering. 

II 

• 

We have discussed the effects with charm in a nucleon "sea" 

and in a final badronic state. The charm suppression in a nucleon 

baa been taken into account. In the kinematical region of the ana­

lyzed data we have found it to be weak. 

With the help of the quark distribution functions predicted by 

our model we have calculated the erose section of a charm production 

in the deep inelastic VCJ"') /V -interactions. According to the 

calculation it is equal to"" 87 1~ of the total cross section. 

We have analyzed the neutral current data to estimate the 

value of the Weinberg angle, with the sealing violation, observed 

in deep inelastic electromagnetic and weak charged current inter­

actions, taken into account • 

The obtained estimations of the charmed quark mass 

YYlc • J.O! 1.2 GeV, W -boson mass//J.w- •50! 10 GeV,and the 
. 2. 

Weinberg angle Stn f7w = 0.26'!0.01( · are within errors in agreement 

with the generally accepted ones. 

The authors thank s.M.Bilenky and A.V.Sidorov for useful 

discussions. 
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