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Using the curront algebra and the assumption of smooth dependence
on the momenta of the weak hadronic current matrix element, the ampli-
tude of the Y =-mesor production at threshold in the neutrino reactions

at the momentum transfer ‘lﬁ"\ “ ?k" is found.

In connection with the realization of the neutrino experiments
th2 evaluation of the cross-sections of the reactions under investi-
gation becomas important. In the present work the amplitude of the
1 -meson production at threshold in the reactions

Vel =8 +N'+1
at momentum transfer tﬁ ‘-?\" is given using the current algebra.
For definiteness consider the € ~meson production on the proton.

The amplitude of the process may be written as

M= 4T o e iike Ma- @ eaiie, vy @

T

Here ""t‘ is the leptonic weak current, '1 =‘\3 ‘\‘0‘-7 is the hadronic
weak current operator, \f is the mesonic field operator, Y., ? and q

are the momenta of the initial and final protons and meson respective-

1y, Make the substitution ‘?*ar% (C. ik i‘:f;lﬂan) o AT ‘5\ = @

it is possible without any approximations since the only coatribution
is given by the 1 -menon pulamf. Then integrating by parts we get

To=- e dx e}.“ (9-1®) By \UEe, ool + (2)
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whence it follown that in the limit U0
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Separating in W'E‘ the contributions £from the vector and axial parts
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of 'l‘. » Wo find
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We use here known commutation ralntl.nm’ e/

Coneideration of the vector part is completely analogous to that
of the alnctmprod.untiun/ 3/‘ Contribution to ﬁ‘: from the nucleon and
megon pole dlagrans independently of the way of taking the limit is
equal to

- i‘ﬁi -\L\?‘]Y_YF o % G'\HL va '1%%1‘7}?: Wip) (6)

Here all the form-factors are assumed to depend smoothly on k" and '\"
so that in the region ﬁﬂ fujl"n pay use their values at ?-0 ’
q‘-. ‘# . Under the same assumptions

i.ty“(i\&'.,.ku}l?) 2 - % uk‘?)u, - %“_%)\’rmp) (?)

The expressions (6) and (7) coincide with the accuracy of % because
in our region all the components of the momentum %. ~s-l . Bince at
Q-0 only the poles contribute to the second term in M the non-pole
part of the matrix element T; with the accepted accuracy is equal to
gero. It may be expeoted that this part of T;.v repains relatively small

at the threshold too. In this case the contridution of the vector hadro-

nic current is described in the threshold region by the pole diagrams
without the weak magnetic term. It corresponds to the diagrams of the
first order in the renormalized coupling constant of the pseudoscalar

seson theory. Note that the one-nucleon contribution with the accuracy

of &' does not change under the continuvation from q:o ﬂ'q.‘ﬁ" i
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-q‘= 0 , this fact strengthening our hope for the weak variation of the
non-pole terms.

fie wish to note that for the validity of the stated result tho
assumption of slow variation of the ron-pole contribution as the func-
tion of Ry s sutficient. Really, all the six transverse covariants
from which T; is constructed’* vanish at £=0 , the only non-
zero contribution coming from the pole diagrams that contain the ¢ha-
racteristic infrared factors of the type f‘ﬂ. « This observation re-
fers to the electroproduction process too’ ¥/,

Pass now to the investigation of the axial part of the amplitude.
Sharp dependence on ﬂ?‘ in T: is connected only with the diagrams

that contain the ¥ -meson pole. Their sum is equal to

E#E: = 'T;w (8)
whore Fn‘v is the TW scattering amplitude. Using the substitution
lqt‘—;t.hrﬁfr and the expression (1) :ror'T;; y it is easily shown that

T = oh, T (K- (9)
In this equality we omit the commutator{y Ta.(xo \dda (¥
that determines at q- %.- 0 the 1mto;§.1“;§t,:0;g£;§¢ﬂh?$;{ﬂ\:2t-
tering. In correspondence with the anopalous smallness of the isotopic
even SW scattering length, known from exparimant/ 5“. wo consider
this part as negligibly small,
Passing to t\-—-o , we get with the use of (8), (9), (5)

! = . o
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Thus the contribution of the ¥ -meson pole diagrams to "T;"‘ vanishes.

Again the nucleon pole graph (without the effective pseudoscalar taken
into account in the proviously considered diagrams) varies slowly under

the continuation to the threshold. The previous assumptions on the
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character of the variation of the non-pole terms lead %0 the conclu-

slon that at the threshold

where with L?.L

it T {,_*- —l;d ; (kap- -P+q) | (11)

accepted ucc..:‘.*m:.'

T s ELq uam wip) (12)

From (9), (11 cnd (12) we £in

MRS - %..(%t“ TE-L%‘)EW“ wuip (13)
FT{J e % % i u.&?)lqut'?) (14)

NHote that the relative contribution of the second term in (13) to the
cross-section of the process decreases with the neutrino energy as %

Our consideration shows that both the vector and axial parts of
the matrix element Tr are isotopic odd at the threshold. Hence the pro-
duction amplitudes of charged € -mesons may differ in sign only, and
for § -zeson the amplitude contains the additional factor {f .

The formula (14) determines the isotopic odd tW scattering
cngtlzfu/. On the other hand using for the I'.)f forward scattering
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amplitude the dispersion relation without subtractions we may easily
get from it the Adler-Weisberger sum rula/?;

Making use of (13) we may in principle determine Ch from the
neutrino experiment. However the accuracy of the method allows only to
verify the closeness of %,\ to the unity. This remark refers evidently
to the Adler-lieisberger sum rule too.

t+ is interesting to note that at I&"=D T bocomes transverso.

»
that at PL": 0 the constant C vanishes

It corresponds to the fact
and the axial current is conserved.
ile wish to stress that for obtalning the relations(13),(14) it is
basically important to use the commutator (5) non=linear hl(lrwhnrca:
we may dispence with the linear commutation relation (4).
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