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MpaBuio cyMm AnS axcHajJbHOR CTPYKTYpHON KOHCTaHTH B panuanHoHHOM
pacnane 3apsbKeHHOro MHOHA, BeITeKawliee H3 aarebpe! TOKOB H PCAC,
PLITHCAAETCH B paMKax KBapX-MApPTOHHOrO MOAXOAA H MOAeaH BeKTOpHOfR
nomuuantHocTh, lMonyueHHoe aHadeHHe GAHAKO K HYA0 H HAXOAHTCS

B COrIACHH C HeJaBHHMH 3XCMNEepHMeHTANLHBIMU AaHHBIMH,

PaSora Bhinonuexda B JlaGoparopuH TeoperhdeckoR ¢uaukn OMAH.
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On the Axial-Vector Structure Constant in the
Radiative Decay of the Charged PFion

Within the framework of the quark-parton approach and VMD,
the sum rule for the axial-vector structure constanty,following _
from the current algebra and PCAC, is calculated, The wvalue
close to zero is fourd in agreement with the recent experimental
data,

The investigation has been perfqrmed at the Laboratory
of Theoretical Physics, JINR,
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The angular and energy distribution of photons
emitted in the decay 7+fvy was measured in two
experiments 12/, based on the statistics of 143
events ‘17 and 170%15 events’?’, to give the ratio

04 or -218 + .10°Y" (1a)
y =&.

exp Y
0.15%0,11 or —2,07 £011 . (1b)

where a(b) is the axial (vector) form factor in the
"structure—-dependent”" matrix element

Mgr+Pon= e 1Pk p b -1k - ezl ()

k(p) is 4-momentum of photon (pion), t=(k-p)2,

e, is the photon polarization vector,and f is
the leptonic current operator, According to the
CVC-hypothesis b(0) may be related to the r°+2y
decay constant /3", There is a large number of

the theoretical papers devoted to evaluation of a(t)
(the references and discussion of the earlier
results can be found in the reviews 4%/ and also
in some recent articles/6:7/ ), It seems, that an
indication of small value of y suggested by ref, 72/
may present difficulty for many models (see,

e.g,, refs,’7/), In the present paper the results
are presented of calculation of a(Qthrough the
current algebra sum rule of Das et al,/8/

1a(())—?—<r2> -1 ((qz) A® )——"<r V-A
V2 F, Py )=p (T D) =7 ﬂP '(3)
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where F, = 93 MeV is the pion decay constant,
<r2>” 15 the pion e.m, radius, and p,V() (q2) is the
spectral density of the two-point vector (amal-vectot)
current correlation function {our notations and the
normalization convention are similar to ref, '8"),

The results obtained in the framework of the

quark-parton approach and VMD are as follows.

1, In the one-loop quark diagram approximation
for <r2s> and the integral in Eq. (3) we have for the
three-&olored quark model:

pV-A L ()
-2 4”2
02 3 2
CPFS = == 0,31 fm 5
m Agn 2 F127 ( ))
and, further
a(0)=0 (6)

which agrees with Eq. (1b).

The value of ~tl‘2>” in Eq. (5 is in very good
agreement with the experiment on a direct deter-
mination of the pion radius vin the re -scattering:
<r2 >§"p =0,33+0,06 fuf ‘9. The numerical wviilue of
Eq. (4) is surprisingly close to that given by the
pole saturation of the spectral integral pV=4 with
the p-and A {-meson contributions -2

,;VE'A(VMD)/p (Quark loop) =45° (g -2 ;2):

-~ )
T ~0.99+ 0,07,

p

where the 1st and 2nd Weinberg suim rules_are

used together with the mass relation m,_ =,2 m,
I

and the experimental value g..’ Mz =2,38+0,18 10/

2, In the genecralized vnctor meson dominance

mactel the higher vector cesons \\1|h IP-1tand I=1
will contritate o o V A

4




V-A ~, -2 -2 -2 -2 g
GVMD xz - = bt 1 EA .
p_, (GVMD)=% (8, ~8, )=(6"~g )L+ ZA)-  (8)

To estimate the correction term in Eq. (8) we as-
sume

2]
dg” v-a, ; do® v_a
A= [ i@y 1 —e T (9)
2 2 4 1
Awm Amc 4
n 0
2
const/ q .
- . 10
p:’ Aq%)= . (10)
const/ q4 (1.]_)

where Eq. (10) corresponds to the asymptotical
behaviour of ,ulV"A =pV(a®)-p p(a2) given by the
quark-loop diagram with the finite quark masses,
while Eq, (11) represents the behaviour of the
spontaneously broken chiral symmetry model, gene-
rating the q° -dependent effective mass of quarks’ i1’
(for simplicity, we omit the log's terms). The integ-
ration in Eq., (9) is carried out in the intervals of
mg < q2 ;mi with the mass relations for mw§ (A )
& now 2 2 2 2 ,h
of the form my, =m (1+2n))and Wy, =My +05 =m2(1l +n ),
which are characteristic of the dual-resonance mo-
dels. As a result we have

- 038
A=3 A, - (12)

n=1
0.03 (13)

where Eqs. (12) and (13) correspond to (10) and
(11), respectively, Thus, the values of pVsA ob-
tained in the case of the rapid onset of the asymp-
totic, chiral-symmetrical regime for pY(8)(q2 ),
provide the value of a(0) =0 which agrees favourably
with the least of solutions (1b). Note, that the small
value of a(0) leads to the correspording smallness
of the pion electromagnetic polarizability, for these
guantities are shown in ref,’?/ to be proportional




to each other in the soft-pion limit, We stress
in conclusion that due to the large compensation
of two terms in eq. (3) a(0) is very sensitive even
to small variations of each term, so that better
experimental accuracy for <l'2>” and y=a/b would be

highly desirable,
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