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'!'be near equality betWeen the ~cay .aDd t-1-decay veotor

eoupl1D8 constants may be explaiDed. b1 aSSU1DiJ:Jg the st meson to act 

as a f}-decay source of appropriate etrengt.b.1 This property ot the 

• meson vould b:e automatieaUY 1nsure4 if 1 t vere a compost te syatem
2 

composed exelusi vely of baryons &D4 antibaryons appropriate~ coupled. 

An absence ot virtual mesons JJ1q be achievt!d by using tor tbe bindi.ng 

aeent a 4irect four-Fermi interactton. 'l'his type ot 1Dteraet1on is 

ind1ca"tecl by· several other cxmeide:ratione as well. F1rat, it 

avoids the 11i~on ot an a4dit1onal meso.u to bind the original 

cme. Secon41 it makes ~ strong in-teraction similar in form to 

tbe weak iJ'lteraction; which ree.ent arguments ind1cate is not mediated 

b7 meson&.' 

interaction bas been e-.mined tn the appl"'ld.mation in which radiative 

eorrecttons are neaJ,ecte4, 'fbese corrections are el1miuate4 by 

DD111'ytng tbe hamiltonian.. Tbe DlOCUtte4 problem is then solved. 

exac~. A IAOIJientuiD cut.-otf is re~ but this parameter and. the 

meson mass and the mason-baryon coupling oonstant. 



(1) 

respect1vel.1', and ~k are the UOtoptc-sptn matrices. 'l'.bis form 

insures tDrent~ and isotopic 1nw.riar:K:e ami slobeJ. symmetry. Furtlle'nore 1 

if ttte (e • ~) pair is coupled. iderrt1eal.l7 to all the baryons the 

~eay vector aource atreugth ie conserved. 

'!'be interaction ( 1) 11111 semerate bound. states :resemblln8 

at f.nteractiona will ~ due to the ~t of the tielil.s. 

If' 1 t is a$sumed that the radiative correetionJ; which are neglected 

1D the model but which would modity the various coupllq constants 

ditterently 1 lea4 to a domifltlACe ot the p&e\Uloscalar term and tbat 

tbe other cc:mtr1buttons may be .neglected, tbeD the tol.lowing results 

are obtained. 

(1) The only zero-stra.ageness bo1m4 state is a spin zero, pseudoaealar 

isotopic triplet. 

(2) lJ.'he requirement that the uass aud the etteet1ve meson-mtcleon 

coupl.1ng eonstent tor this system be that o.f the s•mason fixes the 

momentum cut-off to be O't the order of tbe nucleon JIBSS. 

C5) The possible bouD4 at.ates vitb nonzero stra.Dgeness are spin zero 

peeudoscalar isotopic sinGlet and triplets. Only the isotopic singlet 

states correspond to observed K particles. 



(4} U t.be sign of g 1n (1} 1s taken to be positive (so tbat the 

effective g tor tbe K-meecm structure, whose sign is assumed 

uaaltered by radiative effects, is negative) then ODly the singlet 

states will be bound. This gives a ~cal uplapation of the 

strangeness selection rules. 'l'he K particles are 4oublets in tbe 

apace co:Tespcmding to tbe :tn41ces 1 and J 1n Eq. (l) rather than 

1Got0p1c sgla space, ae 1n the OeU-Mann scbeme. 4 

( 5) '!'be eu1>-otf' requtre4 to fit tbe K-meeon parameters is also of 

the order ., tke Ol'f.e!P ot the DUCleon mas .. 

(6) With the sign ot g f'1lce4 as .aboft the tr -+ e + .Y transition 

rate vaaishea in the appl"'2d.mat.10n where all baryon meses are taken 

eque.l. 

(7) tt the · " • v pair is coupled to the M- and If-type particles 

vtth OppOSite s1r!;ps5 then the If -+ti • ..J trus1tion rate may be 

expretmed 1D terms ot the p1'1%'61Dten\ alree4;r cJeterm1ned together 

V1 th t.be kn01t'D tom Of tbe weak 1Dteract10D. 1 The ealeulate4 rate 
~OI.(V" ·h-(l 

1s approxilllate~ -tNHe tbG observed rate. 

The m:Jdel leads to tbe follow1Dg consequences that coul.4 

be checked e~tal.lg .. 

(1) TOe l.<ms-ra.rase 1! -wcleon force, which is presumablj-

4\le to the exchanse of a a1ngle meeon, would be rep.Ul.aive rather thG.n 

attl"act1ve as in the nucleon-Duc:l.eon case. fti.Lis a consequence of 

a stsn 41:fferenee in the eoupUng ot u. mesons to M- and 1t-t,pe particles. 

t.ftds &igrJ. c11tteret.te& 1s ·due to tbe positive sign of 8• Nucleon-A 

tOreea are 4ua to pairs ot maeons am\ ·&re unattected. 

' • I 



(2} The K meSODS associated vitb cascade-(E, A) transitions 

are aot identical to those associated with (l:, A)-nucleon transitions 

aDd the foJ'ID9r wuJ.4 be expected to bave somevba't areater ln$SS <lUe to 

tbe aasca4e-nueleon mass d.itterence. 

Apart trom &ymDr!trtes GDd ~tal cemsequenceG the mo4el 

1& of tnvtnsic interest, as tt provides an eactJ,y t>soaubl,e problell 

f.DYolVitJS a bcnmd etate. '!'he mdified tntel.'action is obtained by 

1uerttng a ftO\lUm projection ogentor ~n the N aDii M parts of'. 
6 . . . .·. . . 

Bmt• 'lllts restricts the problem to ayatems conta!rd.Dg one baryon 

aD4 one antibe.r)'on., the oorreet:ions 1molVJ.ns actdit1cmal be.r;yon pairs 
· fourier transform of the pctsitive time 'Dart of the ' 

beiDs 4NP.Preased. Thejexact DteeOD propaeawr for this problem-ta7 D' /E) 
') ~ \\ 

\tl}.ere 

1 \' . n 1 
X(E) = ;; J eta Y(m) \.t" (m •. ·1) 

~, Y(E) :;; :e , .-0(1) • 

= • &(s ... 24) e(~ ... s) m-{r.2 ... ~ 7 
(&2>-1 .. 

(j> .1nd1cates the prtne~ vsJ.ue. 1'he propagator say also be u.preued 

in epeetra.l tom, 
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1fhere, 

• 

~ &.&i'9et8eut between the predictions O'f the model an4 experimental 

reaulw at hdtea.1:e that the p(ca) given by the model is approximte~ 

correct. !hat suggests the use of thts fl(CD) to deaertbe the m.eson 

1n specific problems or as the first trial in an iterative or self· 

con•1stent t1~l4 type cal.culat1on involving radiative eorreetions. 

N.s work w.a performed under tbe auspices of the u. s. Atomic 

Energ,y Commisaion. 



1. n .. P. Feynum amJ.. M .. aeu~, Pb18· :sev. JB2, 19' (1958). 

2. The tde&l tbat 'the 1r meson is a ·'bouzt4 nucleon-ant1rmcl.eoa S7St.em 

~ ol'181rtally examined by E. Fermi and C. N. Yang, Phya. Rev .. 

1§_, 1~ ( J9ltS). 

!$j, G.. Feinberg, fb7s. Rev. (to be publ1ahed). 

4. The ,taotogie spin spaee is not ~ical to Cel.l:dMsnn' s .stnee all 

·baeyans are cou1~ isotOpic doublets in the present mo4el. 

5. ~ JGS81b1llty or solving tbe 1t· - i4 .. e problem by using 

difterent sigris for the 1-l· .ana. e eoupl1 ngs has beei'1 noticed 

by ·ll~UJY people. In the preaen:t model the absence of the e•mode 

.ts a. direct eonseq,uenee of the conservation of' tbe (klecay vector 

~t and the requirement that the K ·particle be 'bound. 

6.. i'bis mocttfted problem givea u meSODS. For K me80JltJ an appropriate 

~ must be ma.de. 

7. This is the form for the K·particle propagator. For g mesons the 

form is slightly different. 


