


1, Present experimental data on charged and neutral cur-
rents agree/lf with the gauge SU(2)xU(1) Weinberg-Salém/E/
theory (standard theory of the electroweak interactiomn),
is obvious, however, that a further test of the standard
theory with higher accuracy and in a wider range of energies
and momenta transferred squared is an 1mportant problem of
future experlments.

The experiments on high-energy muon beams are being done
at present at CERN and Batavia. The q reached there is
=100 GeVZ2.It should be quite.desirable to continue in muon
experiments the program of the measurement of the P -odd asym-
metry in deep inelastic scattering of polarized leptons by
nucleons (started at SLAC/% for q2=1 GeV®), The P-odd
asymmetry grows with q? and at q% =100 GeV? it becomes re-
latively large (=107%'). It-is advantageous to perform the
experiments with high-energy muons also for they allow one
to measure the P-odd asymmetry in scattering both of pola-
rized p~ mesons by nucleons (A_) and of polarized p* -mesons
by nucleons (A ).

Based upon the transformation properties of the hadronic
neutral current of the standard electroweak theory we obtain
here a relation between asymmetries A_ and A, and the deep-
inélastic neutrino~nucleon and lepton-nucleon cross sections.
The test of this relation would enable one to test the vali-
dity of the Weinberg-Salam theory without assumptlons about
thé strong 1ntaract10n dynamlcs. A relation is also obtained
between the parameter mn 9 0 is the Welnberg angle) and
asymmetries A_ and A, '

2, The effective Hamlltonlan of weak interaction of charged
leptons and quarks has in the Weinberg-Salam théery the form
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is the neutral lepton current. The neutral hadron current of
the standard theory is given by the expression
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Here Wf and ai are the third components of the isovectors
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i 3" is the electromagnetic current of hadrons and

~ Z-

ig =-

s a(1+y5)s+?(3ya (1+y5)0+ .

20|

It follows from neutrino experiments/4/‘ that the number

of 8 quarks in the nucleon represents a few per cent of the
number of u and -d quarks. The contributions of s,c¢ and ot-
her heavier quarks into the cross sections of processes under
consideration will therefore be neglected. In this approxima-
tion the electromagnetic quark current is given by the ex~
pression '
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is an isoscalar. :
For the treatment of the P ~odd asymmetries in deep inelas-
tic scatterlng of polarized leptoms by nucleons it appears

convenient to single out the isoscalar term v, out of the

neutral current jg. From eqs. (4) and (6) we get
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The cross section of deep inelastic scattering of longitu- -
dinally polarized leptons (antileptons) on unpolarized nuc-
leons
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has the following general form
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Here A is the longitudinal polarization of leptons (anti-lep-
ad em
dq® &
rized particles, P-odd asymmetr1es A_ and A, are given by
the following general expressions, respectxvely 75,6,/

tons), is the cross seetion of scattering of unpola-
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M is the nucleon mass, and aA(aV) characterizes the con-
tribution of the interference between electromagnetic and
axial-vector (vector) part of the hadrom.c neutral current
into the asymetry We have
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(p is the momentum of an initial nucleon,k and k’ are the
momenta of initial and final leptons, respectively, g=k-k°,
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We will consider deep inelastic scattering of longitudi-
nally polarized leptons on isoscalar targets. Obviously, the
interference between the isovectors (A3 and V® ) and the
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isoscalar V5 does not contribute into a, and ay in this case.
The quantity «, is now connected with tge cross sections of
deep inelastic neutrino processes )

v +N +p + X,

M (1‘8)
v + Noapt+X -
e perE .
do $C do EC ] ) .
ot antd  ——*—) and with the cross section of deep in~
dgzdl’ dg2 dv ; dg ®m
elastic scattering of unpolarized leptons by nucleons (——m—),
3y
We have 7%/ dq°dw
' doCC do SC
H v
: 2r2g ® dg2dy dq2 v : S
“aT GEg dg em o a9
' ‘ (iqzdu
With the help of (8) and (14) we have
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The quantity a that characterizes the relative contribu-
tion of the isoscalar enters into the expression for ay with
the coefficient
2YZ,

where y =1/3 is the hypercharge of a quark with the fractio-
nal charge, It is easy to see that exactly the smallness of
this coefficient justifies the applicability /8,97 of the par—
ton model (wglsléa;i calculating ¢y ). Indeed, we have '
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It is ‘obvious) that in the parton approximation
<88> = <VV> ' - (25)
and from eq. (23) we get
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This quantity depends generally uﬁon q%,v and y and charac-
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from its parton va-
lue. Substituting (27) into‘(23), we have
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If 6§ <0.2- 0.3, then it follows from (20) and (28) that the

contribution into ay of the term proportional to § does not
exceed 0.04-0.06. At the value of the parameter -sin?¢ = 1

(in accordance with the experimental data) the first term in
(20) is approximately equal to 1. Thus, neglecting the term
proportional to 8, which contributes to ay at most a few per
cent of the contribution of the leading terms, we have

a, =21 - 2sin?g) - 5L : (29)
From (11) and (29) we get
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Thus the measurement of the asymuetries A_ and A, would deter-
mine the parameter sin®¢  directly from the experimental data.
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With the help of eq. (11) at q2,v and y fixed we obtain
the relation
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that is val:l.d 1ndependent1y of the value of the parameter
sin? 0. The contribution of the isoscalar, which amounts to
~ 20 per cent of the isovector contribution, was neglected
in ref. .From the above arguments it follows that a much
more accurate relation is obtained provided the asv is re-
placed by its parton value, From eqs. (26) and (31) we find
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Only experimentally measurable quantities enter into the re-

lation (32)~ The test of this relation would be a direct test
of the Weinberg-S5alam theory.

3. It is possible to get the exact formula (imn the u, d
approximation) relating «%, to experimentally measurable
quantities. Let us consider the processes
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For the isosealar targets, we are interested in, we have
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is the sum of the cross sections of the charged current pro-
cesses (33) (of the neutral processes (34)). From eq. {36)
it is easy to get a relatiom, which couples a% with the
cross sections of the processes (33) {35). Taking into account
that a% is independent of sin®¢, we have *
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The relatjon (31) contains the quantities A_ and A  and also

«, and ——as . These last two quantities are related by

eqs. (19)gand (38) with the cross sections of deep inelastic
processes (33)-(35). Thus, the measurement of the P -odd asym-
metries A_ and A, would enable us to test the validity of the
Weinberg-Salam theory without assumptions about the strong
interaction dynamics.
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