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‘¥e hove epplied the G&szm mithod to thawe’bm of neutrael
pion Gm@' It 1o shoun thet o plonepion Pewave resonance can produce
& large affect in the decay matrix olement. The contribution is related

matal constant vhich determines the yabe of photopion
production fram pions. e contridution of & strong thwoe-pion otoate
is also consideped.
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Reeenuy!‘memms‘uma anacbeu’ahavapemsedmata

' Wpﬁ.zm Pwvnve resonsnce and e three-pion resonance or bound state

may eccount for the isotopic vector and scalar components M nuclewmn
slectromegnetic structure respectively. The purpose of this mote ic to

3.an the effecte of such resocnances on neutral-pion dscay.
The dispersion enslysis of neutralspion decay wae first comsidered

| byam@mmmm5mmmummmmmmaw

¢ otates and neglected miltipion statea.
Here we adopt a different approoch and consider the contyridutions of the
least masgive states. This cen be done if ve extend e photon varisble
¢ into the conplex plane instesd of the meson verishle §° used by
and Tyeinmen.

A prelinminary account of this work wee given st the meeting of the
Americen Physiesl Society, November 27-28, 1955, Cleveland, Ohio,
(How-sen Wong, Bull. Am. Fhys. Soca. 4 407 (195%)).

8 you et levorstery of Buclear Studtes, Cornoll University, Ithacs, New York.
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Following the standerd méthod, -one he,ah (sce Pig. 1)
rad b e 2.8 2t
, i(en)” 6 (p g « k) P, («g"; «u%; «p%)e
(o) &) |7} 2(3)) = —— et
(s%kgpe) (l)

" where we have

7, = (43 2 Caw) 3, @ | 2(3)),

end p e the plon four-momentum. The indlces 4§ emd v refer to the
polerization of the photona of momente ¢ end k, respsetively. The number
- &nsme the matrix element reprasents a neutral pion in the initial stote.
- From generel invarisnce ergusents, the F function can be
written in the form |
P % 5%) = gy 4 T §, Fy BB 25 ). (2)

We assume that, with both pﬁ and X° on the mass shell,

the scaler functicn £ aqa) setisfies the following dispersion télat:im
without subtyraction!

pof) = by Imslila (3)
L t+ 4 _ |
The lifetime of #° is then given by
| c= 64 n (£(0) )8 . | (1)
Using the wnitery condition, we can express the.abswpﬁiv‘e part
of P as
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mrene e, [Ty L6 a-n) (013, (0) ] nXalg, (0] 2o,

Binse our spproach ie to asssume that the funotion is detedmined by
near-by singuleritiés, no intermsdinte state oxcept the 2k and 5«
states are considered here. let us first investigate the effect from
the two-pion Pewave resonance alone and leave the 3 oomtribution

0 be discussed later; thén we can show

pj-(»f) M, (<), (5)
whers rTummemmugmw rwmmmmmw,

and M, 1is tha Pvave amplitude for. photopion Rroduction from plons.

It has been shown by the suthor that the ¥, function is linearly
related o & real constent A and the ¥, fmction.” Compering Eqs.
(2) st (3), ve obtain .

L, (.q ) ® —-E? { -(&-(—-,’-LT- T(t) Hl(t) at. | (6)

t#q

Jmamé_mmﬁwmmmmimwm

y +K-+u+ 8 problem and finds that |A| must be less than 1.8 in
order to make his caloulated cross sestion caxpatible with experimentel
data. If |A| = 1.80 and Frezer-Plco :@wmmz‘wa

resonance at t,, = 10, ve find fa&xm'lé sec.] Bince the

exparinantal upper lisit for < mhxm‘mm.,?wmthm.tm
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sentribution of & two plon resanance 15 capable of producing & large
eﬂ?ﬂ2§n~tl(1: neu%tgl yion deosy. If the resonance is sharp it follows from (6) that
We tmmtmmmqu(s)amﬁamwemm-

photon mase vepriable, Thus «x = ¢ 2 a(P -t-f')"a rmmtsmsqnm
the
Mmltwmﬁfmalcctﬂmmﬂrmmmtmmmw

0

% -oyﬂa»e + e . ﬁmce % ie less Ghan 1, we oan write

2(e) = £ ()0 ¢ o) & rp(0da e i) , o«
for small x.a Ts, we spe that o m&mmitimmtm-

The esleulstion 50 far is hased on the sseumption that only the
2n state contributes ¢o the dispersion fnutegral, but there ie no good
reason $0 expect the 3x  eontributicn ¢o be negligible, S8inee no cne
hes sucoseded in tresting themmtrix elememt (yn | Jn), ve are not
_sble to handle this pert. However, ve msy cbserve that if the thress
pion I=0 ad J =2 mmmmmﬁwmmm@,
a8 suggested by Chew, then

fﬁu( )QW
, q*%
80 that
g L0 £, (0
t(-@)wf%(qé)‘*f(ﬂ)u? ;«--n-(-)g-
; 3_+-'£— 1.@«-&.
ton Son
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» 6 =

then for mmli x(z o),

2(x) @ f(o)h*(m)(iﬁ; wﬁ-)ﬂ .

Thus, if the 2x end 3 otates make comparsble coutaibutions
with opposite signs (68 they do in the neutron charge structwre) end
b %ﬁwﬂmmwwﬁmmmw @ defined in
£, (7) nay e pegitive.” A attempt 18 in progress to determine P
¥ other Gxperinents) date involving the 3« state.

WWMWWMMmWWL Chew for hie
| Mama, cmmme advice, and encouragement throughout this work. He
gleo thenks Professor Richead J. Blen, Profossor Womean ¥, Krell, Dr.
Jemss 8, Ball, Dr. ¥illiem R. Frazer, and Dr. David Y. Wong for helpful
_discussichs,

(8)
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. approech md Phtained @S 0,06,

The author 1s indebted to Br. N, Saufos of Brockhaven National
mwmﬁmwcmmmmafmmmmmm'
m-b that &= «0.8% ¢ 046,
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