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Wa have recently proposed a taeory of the strong interac
tions of K- and [Tmezons with barions wiich is completely symme-
trical in all barions ~nd in all mesons. In thiz theory, which

is formiiated in o generalized geven dluwencional isotopic spin

~

space "' 7, the stron; interaciions cre described by the Follo-
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wing tertn in the Lasyongse

n density:
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tleomnuling notrices oporating in the C-izospinor ‘V; defined

Work done under the auspices of the Conselho Nacional de Pesquisas, Sube
mitted for publication €t~ 11 Huovo Cimento,



in refercnee 2. The theery at this stage is completely invariant
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of &ll mesons and thus imply

under exchange of all bariong ar

-

that the barion mass muliinlet as well as the meson mass multi-

dezenerate. The introduction of the electig

I_J

o

plet are complete
magnetic interaction ns well as of o further interaction with
S Femesons of the omao strongth of the c¢lectromagnetic one (both
o them being not invari ot under wotations in the goneralizaed
isotonic spin soace) are chown to nroduce mass splitiings both

the boarion and meson multiplets of thoe correct order ol ma-
gritude.

In the present Hote we wish to concentrate our attention
on the strong = TI-mesong inteircctions and to consider the consge
quences ©or the Lifetine off .ﬂb megons Tor disintogration inte
two photona. |

The terms of (1) which describe the interactions of Time-

s0NE 4'takethe following form in the usual notation:
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Goll-7iamn 2 and Schwingor © have developed, indenendently,

a thoory in which the Il=mesong also interact symmetiically
with all bzriong. Thelr interaction Lograngean density scem howe
ver to allfror Trom cupresgion (2) in the signe of the teras in

Z: which are onposite to ours. The nain difvorence, however,
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between their theory cad owes ip that their internetions with K-
Mesons Arc not symnetrical in éll barions ond have a smolloer
sctrength then the iAterastions of Il-mesons.

Now thot we hove well defined theories of the dnteractions

ox
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T-mogons with boarions it is tempting to sec¢ which arc the

congoquences For problems such ag The decay of ITd—meson and,

=0

n partienlar, to f£ind which of the two above referred theorics
16 in better agreement with thoe observed valuc for the lifetime.

The conscquencosn of the usual neson theory to the “ywinstabil;

Tity of T~ Mmesons Tiest pointed out by Sokata and Tamikowso
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(belorc the discovery of  Tl-mecana) have been oxomined by Fin

er

welatein, Steinberger ond others.! A volue much egmaller then
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the cxpordimental onc('), hns bécn, however, found as given by
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where O is the Tine structure constant, g i1s the strength

o
of the coupling of pilon and nuclcon ficlds (P3 ~ P3) ond »

and M arc the nasses of Tl and nueleons, respectively. The

experiment: 1 volue of | g” . 13 lcads to o lifctime T =
it
1 ~17 + 4,” q IR 1 . R . [ "'15
5 x 10 see to bo.compowed with the exnerimontel volue 5 x 10

gec  oFf roferuneo da
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Cinoshitug auggested thot i the ]jo neson interaeted
rlgo with o hyperon with the some stroength as with protons & par
tiol cancelation might ocenr and we could have, instead of (4)
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Actually 1f we nesume interaction (2) (or Gell-tlonn- Sche

winger's onc) we ©ind
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whore the sign - or + correspond respectively to our interacs

tiom (@ and to Gell-Mann - Schwinger interaction. It is geen thot

we cannot distlnguich between these theorics ag i ) - M
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'1::311&1 we £ind from (6) for the lifetime of
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ME . On thoe othor

T] the value
© = 5 x 10-16 (7)

which should be compored with the more recent cxperimontol do-

termination 10

’Gmm = 4 ¥ 10 l see : (8)

Thue we cce that the sgreenent of the theory with caperl-

ment hoo improved and this moy be concldered nn crgument in fo-
voirr of the symactrical interaction (2), at lcost dn whnot refers

(]

to mucleons 2nd cosceods particles. the ouestion of the sign of
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the teme in 2, ond (and thus the choilee between the two

theorics) should be decided from O‘thor o "D(:I’lfl(.l’l”f' 21 results, in

particulor, from the ceattering of J, by proionse

Tir B I - <3 Wl
e ohouldé cxprogss our aknowledgennts to the Ul.o, Office

Naval Reccarch who made nossible our civendonece to the Ro-
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chootoer Conferonce.
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Communicoticn to tho seventh Imtornociondd Gonfercnee on high Bnorgy
ruclecr chysicu, sochontur sapril, 1957. o wore detoiloc cnclysis of
this tloory will bo publiched olouvhicro.

do Tiomme, Un the thoeory of myporons nd  A-assons, suovoe vimonto, ilme-

Presse

a similer thoory of o 7=dimensioncd isovtuplce spin spoce, storting
from semowhict divivront counsidorotions, hus boeon devolepoed independon-
tly by & boumon wvhon we admoevilodge 1or ooprivete commuidoctbilon.

The turms of intorocticus of ocoricns with K- song in (l) hove boun
enclized in duteil in reioronee (2) nd shevm o bo cquivelent to the

intorcetion us.d in Sclnfinger's cerlivr thoory (Je Schwingur, Yhyse
hove 104, 254, 1986). '

ke Gollmionm, - Comunicitions to tho Rouchoestor Confuronco, «pril 19567.
Je Belwring.r, Communicitions to the kochester Confuroncs, «pril 1857.
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