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Relations for the.induced pseudoscalar
coupling constant in‘;d capture on proton and
the amplitude of pion electroproduction near
The threshold are formulated which are expected

to be valid with percent accuracy.

Recently a large number of relations have
been obtained based on the hypothesis of partial

conservation qf hadron axial current /1,2/£Z

/ﬂ
c
AR ™
where ;&’ is the renormalized = /7- meson field

operator, J/( - the meson mass, C - constant.
Apart from relation (1) assumption is used
that only one (in most cases) or two /3/ terms in
expansion of amplitudes in series of L/1%rs 77ipg
being some internal mass, may be kept /4/; It is
assumed that 777, 1is large as compared with ..
But already from the comparison of the
Goldberger-Treiman relation /5/ with experimental
data we learn that /,7,,. is not so large. The
deviation from the Goldberger-Treiman relation is
due to quadratic in /4(/;77‘_,_-,? z terms and equal to
13% that implies 772, ,~ 3# P2 « This violation
of the Goldberger-Treiman relation results in 13%
uncértainty in the value of constant C which enter

many theoretical predictions. For example the ﬁﬂ4ﬂ




scattering lengths prove to be proportional to cg.
In this note we use the hypotheses a) on the
possibility of expanding amplitudes in series of
M /m;pyr and b) axial current conservation in
the limit of ? /2-;-0 to derive two relations
which are expected to be valid with a few percents
accuracy. The first one expresses the induced
pseudoscalar constant 59%5 in./ﬁc capture on pro-
ton in terms of the radius of the nucleon axial
formfactor. In obtaining this relation we neglect
terms &//mﬁ-ar}fThe second prediction is valid up
o termscﬂﬁ/wghﬁjznd relates the amplitude of elec-
troproduction of pions on the threshold to that of
photoproductién and the radii of the pion electro-

magnetic and nucleon axial formfactors. In deriving

* Let us note that just this version of relation
(1) is used to obtain most of the known so far re-
sults, the only exceptions being the calculation

of /7 //- scattering lengthsxa/and deqay/G/
;puf&;?ﬁr,

the relations we essentially use results obtained
in papers ¢ 3¢ and./7/. |

Because of the high accuracy of the relations
obtained experimental check of them might serve as
a crucial test of the hypotheses a) and b) and is
very desirable although seems difficult at present
time.

The matrix element of the axial current bet-

ween proton and neutron states is of the form
M = <Pl I7>= g6 )% fu)i 4 ~ A, A aL2)

where u,, u, are wave functions of the initial and
final nucleons with 4momenta pq and P»s K=pg = Pos
g(ke),h(kg)&retmaaxial and pseudoscalar formfactors

At small k= the pole contribution dominates
the formfactor Y., (<?) and we write it out expli-
citly

Aﬂa:'ﬁ?Zjiﬁ;# r R (3)
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where -%W:‘M.E,/éis the /7%;(/1-' decay constant,
7= 0e¢95. 1t follows from the assumption b) above
that 7/

P pP=0)= k21 (K] p =) (#)

Expanding (A2) /(A% in series in k° we get
4
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Equation (5) being the Golberger-Treiman relation,

Because of the nonvanishing pion mass the ana-
logous relations for the physical quantities at
M%# O  are only approximate, We assume that
violations of both relations (5) and (6) are of the
same order,i.e. I3%. But as the contribution of

“Z(ﬂ'_’y to A(A“‘V is small as compared with the

pole contribution relation (6} allows to predict

Jéékf} with a few percents accuracy. In particular-

h e, sl - - C?QP we get -
gp =277 7 7o' ~¢Sf,¢5’f+2»’??~f’f’,?a 5—9&%@/ (7

~

Differcnt analyses /B/Gf the existing data
on the neutrino experiment give dg(ka}/dka(kgzﬁ) =
= (04 - 1,2 Gevl » The corresponding correction
to the pole value of gp is (1.5 = 14)%, Experimen-
tally EP is measﬁisd with 40% accuracy, 8p =
= = (1043 % y4,4),

Let us consider now the amplitude of electro-
production of /7 < meson on proton at small, of
order_/ﬁf y electron momentum transfer, The mat-
rix'element of this process is written as

7= L2 Zpoy & Mya, (8)
where v,, vé are the wave functions of the initial
and final electrons, Wy U, of proton and neutron
with momenta Pqs P5 respectively.

Keeping only quadratic in the pion momentum
q and the virtual photon momentum k terms we get

for the pole contribution
ole

& ? 2 A P 4 . 2)
/VA =—4V5’/f?g)/5/§- q*f"‘"” 4/—;/1*/1@)/?/
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where /‘;’a?ﬁ’) i /,: ZZ’ G’@/ are the first derivatives
of the proton, neutron and pion charge formfactprs
in respect of k2 at k2=0, f(qa) (S the vertex func-
tion of the pseudovector F- /V/V coupling. At qz-r/,("

£ ( /(2) coincides with AI-AF coupling constant

/ZHV—‘ zg%!while at g’-;é//'?f(qz) is related to

the formfactors g(k. b 5 h(ka)

GG~ g24GY = "#‘ ’“ 5 v 690)
e
Longitudal part of /‘Z) is equal to

:—(-@/’fﬁ‘ff)(f?:%@—;//gﬁ (11)

" fs o /l//:,‘ is written as

o!f b
My =M +aM*rH (12)
L
where K) /'4 =0, it follows from equatiom (11) that
A /V), may be taken as
8
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o VE’/’@‘?J oy +¢:'r/.§’/(”/a7[f;é/ /. "‘3%!‘

; L]
The transverse part of /'1} may be represen-

ted as a sum of six invariant amplitudes
L £ Krg) (B p4)
o Y. ko, K2 V= LT (24
M i kO 47,4965, 477y
Where we choose the six independent invariants as

follows
2 ﬁ S g
Oor =557 14 G-RYfprphGo g epr)f
Osr= Jolfs @< ) K7 (14)
L Ty ps fy s
G = 5“;/?/%‘*5//"&; kg~ 72 5

Oy = fo [*2 K-} %]




Using relation (1) and assumption on equal time
commutator of electromagnetic current and axial

charge one can obtain /77

Vj/ﬂzﬁjé?jzﬁ) V(b 6"0)-—-¢(j‘ #/(15)

Finally we get for the amplitude of pion electro-
prodhction neglecting cubic and higher order in

ky,q terms

M= -/t 5

//'/ 7+ f’@)x}—

o 7 "
-E/S:;é:af f]%//’/‘] /{7//4" 2);?” ,if- f/%‘f_p?#z%_-f
| / (16)
" (Zﬁ‘ *‘9/&‘ (2,2"7) *i/{’;@)/ﬁf! A= mkg)) %
7o
_/faﬁ-_//:’ﬁ/- 4 @) 4 7 pf Ma—/@/{(&,g%ﬁ :

Cypely 57 Ko i g0 7a IR i 752

—Z1740)

where the magnitudes of Va, ?4 é dvqffd}’ may be
determined from experiments on pion photoproduction

We have not considered the contribution of the

10

isobar N*(1236) and therefore relation (16) is
valid for the threshold value of the amplitude.
Formfactor V4 may be omitted in this limit.,

The authors are grateful to S.T.Belyaev, B.L.
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