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Recentlyoneoftheauthorsl)proposedamethpdtoextendthe41=frule
forhadronicdecaystotheunitaryspace. Herewetrytoincorporateleptonic

decaysinthetheoryofunitarysymmetry.

IfwewriteaninfinitisimalrotationoperatorinarepresentationspaceofSU(3)

as2)

U=1+iS, (1）

thenthegeneratorSisdecomposedto

333

S=Z"iti+Z'iui+Z7"fvi. （2）
f＝1j＝1i＝1

3×3matricesti,ui,andviarerotationoperatorsinthreedimensionalreal

spaces,wheret3,u3,v3arenotlinearllyindependent,butsatisfytherelation

t3+U3+V3=0･ （3）

Elementaryparticlesandhigherresonancescanbeclassifiedasthet-spin

(ordinaryisobaricspin),u-spinandv-spinmultipletsrespectively2).Thereare

relationsbetweentheelectricchargeQ,hyperchargeYandt3,u3,v3asfollows

Q__QY
t3=Q一子,ps=Y--f,va=－－－－ （4）

22．

TheSU(3)symmetryforthestronginteractionsleadstotheconservation

lawsofthreespinangularmomenta,

△t§＝△uき＝△v4=0,

and △t'＝△u'＝△v'=0; （5）

where

t4+u4+v4=0.

andaprimestandsforaneigenvalue.

Next,thecorrespondingselectionrulesfornonleptonicweakinteractionsl),2)

are

l ｡
IAt&|=-F,IAuAI=1,IAv41=-r.(6)

2， 2．

*Dep"""#qfP"ysics

**Dep"j"g"＃QfP"ysics,F"c""yqfScje"ce
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Weassumefurtherthatthemorerestrictiveselectionrules

l l
l△t'|=-Fr,|4u'|=1,IAv'|=-#(7)2

doholdforthet,u,vspinangularmomenta.Notethattheserulesareinagre-

]nentwiththeoctetK｡-spurionformalisml),2),3).

Selectionrulesforthestrangenessconservingleptonicdecaysare

l l
|4tAI=1,IAuAI=-F,IAv41=f,(8)2，｜△vも｜＝－r,IAv41=T，

andfromthese,

1 1
1△t'|==1, ｜△u'|=f,IAv'|=+(9)2， 2

areexpected・Theserulescanbedescribedbytheoctet兀士-spurionformalism.

Finallyselectionrulesforthestrangenessnon-conservingleptonicdecaysare

1,..,1
f,IAu41=f｜△t41=#,IAu41=f,|4vAI=1,(10)r,|4vAI=',~

andthen

1 1
1△t'|=-f,14u'|=-S-,IAv'|=1(11)2，｜△v'｜＝12，

areexpectedtobevalid.TheserulesareexpressedbytheoctetK士-spurionfor-

InalismanalOgously.

Theselectionrules(7)and(11)excludeAS/AQ=-1currents・However,

recentlythenecessitytoincludeAS/AQ=-1interactionsseemstohavebecome

weakerthanbefore4).Inaccordancewiththeselectionrules(7)and(11),we

mtroduceakindofaspurion,

|;"W"il｡"｜;"畠iⅧ！⑫"=

wheretanoisoftheorderof+anddefinetheleptoniccurrentao
ノス=y((邑γｽ(1+75)"e)+(瓦γｽ(1+7･5)"j")]．(13)

Weconsiderthataleptonicweakinteractionmustcontainaノスor"andmust

beformallyunitaryinvariant.

LetBbethebaryonoctet・Then,forexample,wehavethefollowinglep-

tonicweakinteractions;

fTr[BOｽBy)[(弓γｽ(1+75)"c)+(瓦γｽ(1+75)"")], (14a)

fTr(BOｽyB)((百γｽ(1+75)"c)+(江γｽ(1+r5)"")), (14b)

fTr(BOｽ助+](('@γｽ(1+75)e)+('"γｽ(1+r5)"], (14c)

fT,.[BOｽj"B)[("@γｽ(1+75)e)+(""γｽ(1+75)")], (14d)
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wherefistheweakcouplingconstantandOス=("+βγ5)withrealconstants"

andβ・

Intheaboveexpeessions,(14c)and(14d)areHermitianconjugatesof(14a)

and(14b),respectively・Explicilty,theyare

4S=0

F-type:fcose(1/2POｽn-1/2900ｽg-－22+Oｽ20+2200ｽ2－〕

×〔(巨γｽ（1＋γ5)"e）＋(江γｽ（1＋γ5)"似)〕， (15a)

D-type:f'cose(1/2n0in+,/号刷i"+1/号川2-+1/29oOig-]
×〔(百γｽ（1＋γ5)"e）＋(江γｽ（1＋γ5)"“)〕， (15b)

and

AS=1･

1，-type:

fsine(-1/3POｽ4+1/3ﾉ70ｽg-一両0ｽ加－1/2TiOｽ2-+200ｽ9-+1/22+0ｽgo]

×〔(否γｽ(1＋γ5)"‘)＋(江γｽ(1＋γ5)"")〕， (15c)

D-type:

f'sine(-,/舎詞0M+POi20+1/2nOi2--,/告roig-+200ig-+γ岬Oigo]
×〔(巨γｽ(1＋γ5)"e)＋(江γ入(1+r5)"")1(15d)

Likewiseweobtainforthepseudoscalarbosonoctetandthevectorboson

octet,

ｰ －ｰ

fcos6[2"03ｽ冗+-1/2K｡3ｽK+)["eγｽ(1+75)e)+('"γｽ(1+75)")],
(16a)－ｰｰ－←卜

fsine(1/3776ｽK++海｡aｽK++1/2"+3ｽK･〕

x[("erｽ(1+r5)e)+(""71(1+r5)")); (16b)

and

fcose3ｽ"+(("eγｽ(1+75)e)+("〃γｽ(1+75)")], (17a)

fcosep力['."(1+75)e)+('〃ｽ(1+75)")); (17b)

fsineaｽK+(("@γｽ(1+r5)e)+('〃γｽ(1+75)"], (17c)

fsin6K¥[("'γ入(1+75)e)+('"γｽ(1+75)")].:(17d)

Theequalityofthecouplingconstantfineqs.(15a,c)and(16)isassured

bythehypothesisofCVC．(IfweassumeCVC,0スーγｽ(1+r5)andOi=γ入γ5.)

Weassumealsothataweakinteractionresponsibleforthe"-edecayisgivenby

fTr["1)=f(('",(1+r5)e)+('"γｽ(1+r5)")]

×〔(百γｽ(1＋γ5)"e)＋(瓦γｽ(1＋γ5)"")〕， （18）

withthesamecouplingconstantf.

Strangenessconservingandnon-conservingleptonicdecaysofbaryonsaregiven

byHamiltonian(15),andHamitonians(16)and(17)areresponsibleforleptonic
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decaysofbosons,e、9.7r+→汀0e+",K→兀l"，元→l"andK→l"etc.Experimental

dataof(K+→〃ﾘﾉ)/("+→"+")and(K+→兀0e+'')/(7r+→冗oe+")areingoodagree-
1

mentwiththeabovechoiceoftan=-r.ThefactOrCosointheHamiltonian
(15a)isfavorabletotheobservedsmalldifferencebetween'-decayand"-decay

couplingconstants.Finalpointsworthnotingare:(i)2－→20e-lJand20－参2+e-"

takeplaceonlyinF-typeinteraction,(ii)"－→/fe一ソand2+->"e+'JonlyinD-

typeinteraction,and(iii)"→pl-l/,2－→nl-",andg－→/i1-ツdependonaD-F

miXingpatameter5).

Oneoftheauthors(A.Wakasa)wouldlikeexpresshissincerethanksto

Prof.M.Takemuraforhiscontinualencouragement.
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