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In the present notei we shall not b• concerned with the 

isotopic structure of the La,grallgian ot baryon aad meeon etro~ 

interaction but shall>
1~h;·t~ t~ .it~ 

0

11athe~tica.1. fom given illlc 
1i-,',.: > , ~, 't ;-• . ' , .. • ,, ,:, •• .. j ,, ,: ; I • • ~ • 

I,et us just note that. ·1f the putiolea urider· consideration 'belong 

Ao Salam 
·i .-· :~ .:: i '~) ~-,. \ ·; \ :; ~ • ~~· : 1 • ~ .~·. t • 

= ;;;,; ;;.,...., ~~~~~~~~__, ... ,it:~---- ................. ·-. : ~ 

to the same isotopic· multiplet their wave funotioas in all ~;tlie. ·. 

transformations behav'e in a':simi·lar",~ner;, ~-l,;_ ' ,·.; j' ::,,' .· 

Let us consider t~e'' propelrtieis:'ot .the 'wave-1ftinetious· of·: par

ticles with spin> :o <a:€sci!ibing JT a.Ild K~t3sons ·and tho3e With. 

spin ¼ describing tfi~ baryons under'·\the': operations· ot,;apa.ce: in.;,, 

v,e:rsic»n Pa, time 1reversar-:<·T ·and; the -opefation of cha.rge-·conju .... 

gation C if in these t~anElf ormationo. the Le.grengians o:f tlie 

form 

n:n1st :remain 1.nvariant as well as the Lagrangians corresponding· 
,, C, ,;.,. '-~··•·---··' ~, .. ~·o--,,,,,. ,:.~--···•·-:,, ..... ·- "··"' ,"' ... •, ''>;; •-,., ••• , ... ,tv··'t~ .... ..,.,...t .. .,~ ... ,.~ ... 

to the modes of deca;;r '-~T. ~°" ?..t) '~~::2}r:l k_-:=,-t)T •'.:, ,,' . 
1t\ 

1 
t9L , are tue·· ©pe:.rat\ors of' the· fi•elds with spin ¼ and ·o · · 

v1he.reas the mat:r:lx 

following way~ 
. ,.,,,. 
:., .. :,., ' 

· o Under the 

~i'~ 7_ p &-~ 'ty ) l~ \ 1T 8~ 4'; lf! (f 7 T~ ~ -ic .lf/ J. ½1 ~ ~ p~T ,5~
1

CT lfl> (J) 
. , . , ~. . ~ ~ .:~ .~'. . .··: r, : ~. ~ ~ ; j ·. 

• ,.. .j: 

~d dp ~ :t 11 ·()TC= :.t.1;:,dpcT ":-1:>; drqTi,=-1--;.·: 

the phase ·~ p 
1
· ·• 1 ;c !'

1
/ 'i P~T m~'.;, · ~~sum/ rh~e:: i~i~~-~·.'. both 7. == -t 1 
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* 'w1t.ereQ.s satisf1•s the co&dition 1h = 1 
"' ·. . 

Let us investi~ate the restrict1o•s oa the phas~ i and t/ · ~ 
which are laid by the co•dit1ona of the iagrangia.n invariauce u.a-

2 0 der P, c, T. The effective Lagr~,;ia.n e, ~ JT ( H E) c~:r-resr~-..d~ 

to· tlle decay of 0 Jr
0 

-Ileso:a in\o two O -quant~ is in't'a;ri»llt 
• 0~ ~~- rH 

with respect to F, c, T when Op = - 1 J oc = 1, o T = -1
1 

* 0 ¥ O From the invariance of t~e Lagrangian c ( k rr JT ± k Jr Jr 1 

:respect to T- which corresp&nda to the decay K -- (J.JT 

(' I< . I.' I< • . 
, o T :::: :t ·I fr~ here o c :: :t 1 • It f Gllows from the 

with 
'"'-.,,~ ,:'.'i\c, •t 
"',., <:V ,k,,,lt • 

1 n:v a:rifklf, t;@ 

·o:t (1) with re5pect to P, TC• PCT, tlat the wave functio)n~ e;f . . 

·a11 the baryons must belong t• the one of the two classes: eith~7 

te the class 1 = "!: 1 or to the class 1 ::: ± L It follows :f:roll 

the invariance of (l) with reapect to operations of T and C 

:that the phase ~ h c of a.11 the baryons •my Iliff er only 
\, T l l 

by thei~ singso This is in agreement with the &ssumptions gi~tn 

i• 
2
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Let us agree to determine the phase /\)'[ and 
r--' 
t_.=, hype= 

•rona with respect to the nucleoa phase and denote them thxougk 

£; E may assume the value1: 1. Since under the operation 

PCT the \'la.Ve fun ct ions 8 L and the bilinear comb:lna.tions 4'L O tyL 

·remain invariable it follows fro• here that Cpc, = 1 for (\ L 
) 

and 
r-7 

~ hyperons. 

Let us consider the Lagrangiaas which are invariant under 

T and PC but which may not be invariant with respect to the ope

ration Po They are the Lagrangians corresponding to the deoa.,y 

/\> 'L 
r-7 
~ -hyperons and K-mesons as well as strong interact-

i 
I 

:,.J,. 

'f, 
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In thi1, case there are twe forms of Laer~gians, namelyt 

. . 
~'Nl•~....,~--:lliv'~...._.._..~....,..~,,..,,.u11,,.,~~.i-,aillf t ........ ....,..._........,_._.__.~,......-.a#,__...,,..._~~ 

4 0 Tllt author of the note 13 grateful to Chou Kuang Chao 
who drew· hie attention to the possibility of such a substitut
iono 

tra.llzfo:rms (5) into (4)o From the equivalence of the Lagran

gianfl' (4) and (5) co:rrespo».ding to the processeei in whieh K

mesO'lls participate as well as from the fact that th& ph~se 6Jr 
for JT-mesons are known follows that the Lagr~ngid of ba-

ryon and meson strong interaction invariant ,vit:b reapect to 

T is determined quite definitelyo 

The part of this Lagrangian invariant with respect to P 
• 

·1s given in1 whereas the other ie given in5
a. 

If the parity :ts considered to be conserved i:n. r:rtro111 

interactions then fo:r an determination of the Lagrang:taa b1,.yyoa 

and meson interaction of the form given in 1 it i~ neeesGary 

to know the following sets of the phase 

" cL) (cl\ ~k) c 2 
(cp· C.p l Lp 'Op l C.p 

(6) 
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l(()te iD conolusio.n as 1@ :5h~ in 6 that ch.li~~gi conju.gr~ey C 
11> 

~---·~-;po,,:ai~._..;....:..., .... ~ .... ,~~~~l(,.i,~ .... 117- A:: ---------..---~ 

60 An }?a.is,,, .Ro. Jpst I'h,yreo R~T o. ~• .. 871 (1952) o 
',.' 

~._,~._..,.~ .. ._..~.,,., ... ,.,....--.,~~L~e:;...,,_~;~<f#3w:,;~~,_.,....._._...,.,..,,arai~~,:;c.,--~ 

prob:J.\its a mixt'ure· of s~~ n!'Ml vectQr couplings of 3calar 

mo sane with nucleon~" But 111 :ts Otl':rect only for th• interactions 

1Jrv'olT1ng the peaks v1ho1~@ ti.. fQrliion C~a.llges none o:f its main 

cbraoteristice: mass, el@ct~io oka.:rge., st:rangeness() If K0 ='1h"jc., 
I ;,;_ 

fi00.21 a.t"f! considered to ~· ~.ceiJ.~ partiole5 &Zld E. P ::-. c ·~ then 

1f,1',~e LaeranB:1.an int era..cti~~ f m';' tkem ma.,JJ be written in, the f ~::;,,:om 
. -· "' 

nlliob. involves the gradi~U!t oou:pl:tng, m.amely~ 

- * - , , .. · ,,(-· dr, . . ak* -~ . ) (7) 
L:: ~(tyl k'lJ'c + K 4'2 lt11}-tL~ lfl,tp OXµ ½12 --a4 lt12 !µ ~\ 



5 

_R e :f e-·.r !t~\p.e•.s ~~--........... ~.~ ................ 

1.,, Ao .. Salams Nuclear Physi°'s;.:g,,>173 · (195~) •.. , 
. ·,··.-. t . . . 

2. P~ .• Roman1 Nuclear- Physfc,~:,):t;d:} .. 5~4. (1957}.,, 
-~ . ' '.:: --~-~-~ .. -.. ~:::/. . ' ... 

3. V .G" Solo'riev, JETP.,, ~,,~J5J,7'.<(1957}. 

4.. V., G., Soloviev, JETP,\>~~>✓~'i96'i(l95,7) .~.,, 

5. Ac Pais, Rq tTost, Phys.rR_el'.;,"-',i)d!-1:i': 871 (~952)., 

·.' 

061>e.111mem1bli\ UHC I \I f;'1 \' 

ancpul>n:: uccneJ1.0Ha1111ii 
E,\IISJWICTE\·{A · · 


