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Recent experimental results have firmly established the law of

(1) -

conservaticn of '"sirangeness" for strong interactions. The cone
cept of strangeness has been already most useful for the anaiysis
and predictions of many vexcltlong and selection rules. This property,
or the eguivalent ones such as “he "ziribute znd the "dionic num—

(2)

ber?" s which was ilunvroduced semi-empirically results as a natural
consequence from thz scheme for atiribution cf isotopic spin to the
hyperons and I-mesons due to Hishijima(B) and Gell—Mann(4). For this
reason it has been frequently assumed that the success of the appli-

cation of the conservation of strangencss principle and of Nighiii-

ma~Gell-lMaon scheme imply in the sclid establishment of the validi-
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ty of the refexrred schome. In the present paper we wish to show that
the N -~ G =cheme is not unigque and te propose a different scheme
which is alsc in cxecelent azrecnent with the known cexperimental re-

sults.

I. THE GELL-MANN=NISHIJIHMA SCHEME AND THE STRANGENESS

In this scheme isotopic spin 1,/2 is attributed to the nucle-
ons, cascade particles and F-mescns (in the present paper we shall
not be concerned with the difference betwecen ¢ and 9 forms of
K-megons and with parity properties —which we think are tc be ex-
plained in the lines of such ideas as non conservation of parity in
weak interactions(5)). Thus the neutral and charged forms of these
particles are grouped in two component wave operators, the upper and
lower ones corrcsponding to the eigenvalues +1/2 and -1/2 of the

third component 13 of the isotopic spin operator, respectively
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Besides these, oxceent the E particles which have ordinary spin inte-
ger, there are the antivarticlios corresponding to all thoe other ones:
which have ordinsry spin half integer. Ve shall assume that all half
integer spin particles (hyperons) have spin 1/2 =and that the K-par
Tticle has spin zero.

The strong interactions boetween these particles is to be des-
eribed by a term in the Hamiltonien which is invariant under rota-
tiong in the isotopile spin space (also in the 4-dimensional space,
of course), This term should lcad tc conservation of strangenecss and
of the number of particles.

The concept of strangeness has been incorporated to the theory

(6)

by d'Espagnat and Prentki who have made use of the complete group
of orthogonal transformations in the isotopic spin space, for which
there are two kinds of spinors transforming oppositely regarding to
reflexions, and introduced an operator U , the lsonumber which has
eigenvalues +1 and -1 corrcesponding to spinors of the first and
second kind, respectively; finelly, assuming that I and X are

first kind spinors and that =, X' arc of the sccond kind they

e

were able to show that the "strangeness" is given by

wherc /V is the M™numbor of particles" operator, whith eigenvalucs

+1 for gpinor particlegs, -1 for antiparticles and © for bosgons,
For integer isotoplic spin U comes out to be zero. It should be
mentioncd that the iscnumber opcrator has alsc becn introduccd inde-
pendently, by Schwinger(7) who called it the hypercharge (Y) .

The established valucs of S as well as the values of U



{or Y ) are given in tabls I,

Tablc I - Strangencss ~nd isonumber- (or hypercharge) for hy-
porens, ¥—-  and | [-mesons,
Particlo o 5 U= Y
1) O 1
= - 2 - 1
S -1 0
A -1 0
K. 1 1
w - 1 -1
17 0 0

The expression for the charge (in ¢ units) comes out to be, in

thei N -~ & theory:

Now, if the interaction Hamiltonian is invariant under the
full 3~dilmensional crthogonal group in icclopic spin space the iso-
numbey 18 conscrved: if_ﬂ” is also con erved then the conservation
of S 1s assured,

We shcould mention at this stage that the only features of the
G - N theory which are respensible for its success in the interpre-
tation of the cexperimental results ar: the following ones:

a - The particles N, ZT¥ ,E: and /\ have half integer ordinary
spin, but K, KXK' ancé T1 have 1integer spin, conscrvation of

ordinary spin beilng assumcd as usual,

b - The number of spinor particles (hyperons) is conserved,



¢ - The isotopic spin of ¥ and 11 are respectively 1/2
and  1j the gum of the isotopic spin of /N or ii and of K ecr
K' is half intogcr: isotopic spin is conscrved in stirong interac—
tione but not nccessarily in wenk ones (actually only "2513 #
half integer" has been proved).

d - Strangeness as given by table I 1is conserved (or the
quantity U=+ S is conserved). |

e — The charge operator ¢ has only the eilgenvalues 0, £ 1.

Thus we see that it is only when we wish to keep the defini-
tion of the charge as given by (4) that we are led to the N~ G

.

attribution of integer isotoepic spin for E: s /N and half integer
for ¥, E' (in view of the fact that Q has To be 0, ¥ 1, as U

is allways integer). Thercfore there is place, in principle, for dif-

ferent attributions to these isospins,

II. GENERALIZED 4-DINENSIONAL ISOTLCPIC SPIN SPACE

In a recente paper(Y) Schwinger has proposed 2 further exten-
sion of the isctopic spin space to a 4-dimensional one. in this way
ne unifies N and = in one 4-igospinor, N and 2% in a 4-isovec-
tor and X, K' in a 4-isospinor. In this way, by imposing invarian-
ce of strong interactions with respect To rotationg in a 4~dimensio-
nal isotopic spin space he unifics the four possible terms of the in-
teractions between thesc ..bieles which are invariant under rota~
tiong in the 3-dimengionul inoiopic 3pln space,

Thus he gencralizes the group of roﬂations in isotopic spin

space in such a wa» that besides the scalar and 3-vectors gquantities
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there are also 4-vectors and 4-spinors . So, if Y , (by (4= spi-
nors) and Ejﬂ are given by

/2 /% +\\
/ n \ .g‘! -

{ = | ___I(""‘ : M z = ( ZF /\\) - (5)
=7 Tr * n
; o
...:H— \ .....wf
A

a 4-vector B  exists, besides the scalars

U +
o - VY, and by Oy
}
and the 3-vector %)f-% and qDE il <DY , which 1is given by

.9

BI’ = 1\1)7; f‘DK 9 B4_ = q}(b}( ' (I‘ = 152’3) (6)

The scalar quantity which can be formed with Y,
2. is then

s

¢Ri and

B E:“ g0 the interaction Hamiltonian density is
1 ’ o
taken as:

© *+ he.c. (7).

The theory is also invariant at this stage with respect

to The
tranaformation

N oo T 2 —

(8)

which assures the complete symmetry between ¥ and ==,

It should be mentioned that according to Schwinger's philoso-

# The formulstion of the 4-dimensionol theory here attributed to Schwinger is a

reconstitution of whet we could infer from his paver end frew indirsct informs-
tions, so it may not coincide with Schwinger's formulation.
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phy the macses of all hyperons are identical at this stage: not only

those of N and =, whosc identity is assured by transformation
(8), but also those of /\ and ii , although they are cssentially
different because they have isotopic spin differcant form those of

N and = . The introduction of the further interacition of hyperons
and K-mesois with Ti-mescens would break the existing symmetry and
results in the splitting of the mass multiplet in the same way as

the mass difference betwecn proton and necutron results from the asyme-
metrical interaction of thesc particles with the electromagnetié

field, We shall mantain this assumption and disregard the mass diffe-

rences among the hyperons, unless they are cxplicitely mentioned,

IIT, ALTERNATIVE SCHEME OF QUANTUM-NUMBERS
FOR HYPERCNS AND F=MESONS

If we wish to adherc to Schwinger's idca that /A and Ei bem
long to the same mass multiplet as N and = aznd that their mass
differences result frem asymmetric interactions with Tl-mesons then
1t seems that they should have similar propertics or, in a sense,
that they should be diifforcnt forms of the same particlce, Otheorwisc
it would be difficult to cxplain the cgoincidence of tbeéo MASSCS,

This mass degeneracy could even regult from invariance of the thoorv
3 ¥

under some transformations, 5o we should assumc, for instancc, that



they have thoe sane isotopic spin (1/2) as well as the same ordinaxry
spin (it is well established, at least, that they are all half intc-
gers),

In this scetion we shell try to formulate a schome in which

these conditions are fulfilled end, consequently, in which KX-  and

K'-mesons are assumed to have infeger isotopic spin. Thus without
violating condition (¢} of the list given at the end of section I,
A11l the other conditions should also be satisficd,

For this we first groun the wave functions of the hyperons in

the following igsospinors, instcad of as in (1), (2):

P f“_rﬁ\\ ';{-24. i} ,.!Y/i,nr ( )
s o =N : , Z i T 9
l’l/ \\ "_;_‘:_) a \211) b L«__j

Here E:

represcnts the positive or negative E: and 2: N

+ 1
Z:ﬂ , arc lincar combinations of the wave operators for the obser-
ved E;o and /. (pleasc, forget their masgs difference). It will

be shown in scction (V) +that we should have indecd:

S 1 . e T | .
L = v (N= i 2000 === (A+i 2,) (10)

In (9) the uwpper commonents correspond to isotoplc spin 1/2

4 R

and the lower ones ToO =i/,
It is clcar from vhal was gaid before that the gquantities U

in {(3) and in (4) cznnot be anymorce the same because U should



now be integer in  (3) and half integer in  (4) for b and /A par-—
ticles. We chose to keep (5) and to moedify the definition (4) of Q.
In order to aveid confusion with the previous formulac we shall chan

ge notation and write, instead of (3)

S Y - (3a)
the hypercharge Y Dbeing given in table 1 .

For Q wo write:

3

where J3 is a ncw guantun number which has to be integer or half
integer according to which 13 ig integer or half integer. It is
clear that for hypcerons, which have 13 =+ 1/2 , the possiﬁle Ve~

lues of Jy are also + 1/2 as Q can have only the values O, & 1;

for FK-mesons J, 18 nccessarily integer (as 13).

3

Now as Y anad J3 arc nobtz anymore identical we should find

the connection botween them, So we introduce a noew guantum number Jé

such ass

(12)

J! is integer (or half intcser) if Jy is inbeger (or half intc~

3

ger) Dbecausc Y is

o

Liwose itiger (see table I). Once finds in-

deed that, in the some way as I and J 41 can have also only
’ 3 3 H 3 of
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the values % 1/2 for the hyperons and is intcger for ¥-mcsons.,

Lot we new deturmine the valucs of the new gquantum numbers J3

-
8

=]

and J§ fer T= and K-mesons,
For TT-mesons we take ns well establisicd the values one for

the isotopic spin ( 13 =0, 1), Thrus we find, in vicw of: Q = IB :

Y =0, that:

= o ( for Tl-mcsons ) (13)

Coq
L

i1

ol
ot

i

For K-mesong we have, at this stage, a large arbitrarity in
assigning valucs to I, , Jy ond J§ . Only if wc assumc isotopic
spin zero!

I, = ¢ (for F-mesons) (14)
we have 2 unique possibility for J3 and Jé because now we have:

Q = J, 3 Y = Q4+ Jé
In table II the valucs of 13 ’ J3 and Jé y 28 wcll as of Q
and Y , ar: given for all thes. particles., In the folilowing section
we shall find that (14) is indecd the correct choice if a physical
meaning is Jiven to J3 and Jé which assures conscrvation of the
hypercharge as a consequence of invariant propcrfies of the intcrac~
tion Hamiltonian under reoitations in o generalized isotopic spin spa—

Ca.

In the following sections we shall develepc a theory in which



i
we have, in opposition to thc G - N schemc, the scheme of guantum
numbers given in toble 11 and which satisfics all conditions cnu-
merated in scetion I , ncocessary for a good agrcement with the CEpe

rimental results, except the conscrvation laws which still have %o

be worked outb.

IV, ISCTOPIC SPIY SPACE AND HYPERCHARGE SPACE

We wish to definc the cperators J3 and Jé with the elgenva
iues considered in thoe mrovious section and to build the theory in
guch a way thnt the consorvotion of charge, isotopic spin and hyper-
charge in Tast rcoctions would result form inveriancs propecrties of
the interaction Hamiltonian, Altcornatively, we should assurc the con
scrvation of 13 y J3 and Jé .

For the intoraction of | |-mosens with nuelcons this can boe as-~
sured as usual, by imposing that the Hapiltonian is invariant under
rotations in the ilsotepic sgpin space. The fact that j.I3 is the infi-
nitesimal operctor for rotation in the (1,2) plane assures the con-
servation of 13 . Ll this case the conservation of J3 and Jé re--

sults from the facts thaet Jg = Jé :JV both for nucleons and | T~me

*
sons and that

Z_\_.j.‘f! = O l } ( 15)

*The conservstion of N is assured, ss it iz well known, by imposing invarisnce
of the Hemiltonisn under the trasnsformetion Y—el® s where o] ig =2 reel phase,
the sams for all hyperons pasrticles, having opposite sign for the sntiperticles
end venishing for bosone. We shell impose this inveariance for our theory, in

egreement with condition b of seection I.



K~ and

for hyperons,

and Jé
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Table II - Quanitum numbers
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In general this invariance will not be enough and we have to impose
invariance under a more geﬂeral rotétion group. Nocw as we have for
the hyperons three dichotomic variables ( 13 s J3 and Jé ) which
are independent the corresponding operators Should commufe with each
other and'fheir irreducible representation should be given by 8 x 8
matrices. Thus the wave function should have (at least) eight compo-
rents (except those for the ordinary spin) which is exactly the num-
ber of the already discovered hyperons: N, = , e, and E:b .
Therefore we couvld impose invariance under rotations in a T-dimensi-
onal spaoe*, which i1g the widest rotation zroup with an 8 x 8 spinor
representation,

This 7-dimensional space can be built as the direct sum of the

I-dimensional isotoplie spin space and 2 4-dimensional hypercharge

gpace; iI3 being one ¢f the fthree infinitesimal operators for rota-
tions in the isotopic spin spacc we should takce for iJ3 anad iJé
two (commuting) of the six infinitesimal operators M“Q of the

hypercharge space, s¢ that they all commute:

- 1 ar ‘ - _]_-_ i =
o 3 = —i‘ 11112 : J = g .).‘13 4 (10)

e

In the spinor représentation (8 x 8) cach of the operators I3 ' J3

#* A similer thzory which starts directly from 7-dimsnsional spece has been
worked out by DOr. Maurice VWoumer from the University of Californie., We
are trenkful to him for some information on his work.
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and Jé have four cigenvalucy + 1/2 and four - 1/2 as it is
necessary for our purpose (this is really true only if the space ig
cartesian and so we assume this nature of the space)., We shall call
the hypervector dJ = sy, My, My,) the hyperspia,

We should meﬁtion that from now on we shall not assume invari-
ance of the theory under the whole group of +totations in 7-dimensio-
nal. space because we would have to introduce three more particles,
partners of the X , K; mesons, which have not been observed — if
such particles will be found they can be included in the theory by a
natural extension (these particles should have, however, hypercharge
zero), We shall indeed assume only invariance under the restricted
group of independent rotaticns in the 3-dimensional isotopic spin
space and in the 4-dimensional hywercharge space. S0 a general ten-—
gor gquantity will he of the form:

I bee I
ok

Byt a7 (= 1,23 5 Ay =1,2,3,4) (17)
1 n

being a tensor of rank m in isotopic spin space and n in hyper-
charge space (we have omitted the ordinary tensor indices).

Now we shall see that there is a very strong restriction on
guch tensors that can be used to describc bosons if the charge and

hypercharge can assume ouly the values 0, £ 1, Indeed it is well

known from the theory of representations of the rotation group that



=15

the highest eigenvalue of I3 is m eand the highest eigenvalue of

I5 (and J! ) given by (16) is n . Thus the state with Iy =m,

3
J3 = n has the charge m + n and from the condition that the hig-
hest value of the charze be 1 we have

m+n =1

Thus we see that we are left with only two possibilities, viz

a) m=1; n=0 (isospin 1)
b)) m=0: n=1 (hyperspin 1)
The first case corresponds to the |i/-mesons and is characterized by

the fact that there are threc siates of the particles.
The second case corresponds to a particle with four states and
corresponds to the K-mesons, Indeed, it is known that if the K-mesons

are described by the hermitian hypervector

R
R}). = : } \ (18)

then the operators M12 and M34 have the forms

0 -i 0 0} fo o o o
(i 0 0 0! o o o o]

i, = L0 0 0 o/ iy, = 1o o oo —i/ - (19)
V0 C 0 0 \o 0 0,

So if make the transformation



w6

“+
a ~-iK
K e X = - ,
v m - (20)
0
J—
—1K0
with
I TR R - . =¥
K, ”\/5 (Kl - 1&2) 3 K, _\/5 (K3 - 11/:4) ;o K=K, . (21)
we find
| 1 /O 0 \
My g | -l . ;o i, > 1 \
~1
oo Y
% N
50 that Q and Y are diagoralimed:
1 \
B e ~1
Q = 1E 12 > 0 y
\ o/
L
I - , -1
Y = 1M12 + 1M34—~———w~9 1 .

Thus we see that we can identify the particles described by the line
ar combinations (21) with the observed K~-particles, as their quantum

numbers coincide with those given in table II,
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V, HAMILTONIAN PCR THE INTERAGTIOH OF K~MESONS WITH HYPERONS

As the K-mesons are represented by the hermitian 4—-vector (K“)
in the hypercharge space which is an scalar in the isotopic gpin
space we should form the invariant interacition hamiltonian density
}gint by contracting Kp with a 4-hypervector (scalar in isoto-
pic spin space) formed with hermitian products of the wmponents of
the hyperon wave cperator Y ., Now if iw; with po=1,2,3,4 are
four operators acting on the hypercharge components of Y (and so
commuting with T = '%"5;) and having the anticommutation rela-
tions

~
Ay

o+ 5l = 20 . (22)

HY*
then {?Iﬂkf ig & 4-vector in the hypercharge space and a gca-

lar in the isotopic spin space (here W = YT B) if the infinitesi-

mal operators for rotation in the first space are taken as

4 _ _3;_ — — E”T [
Ny = 7 (G- 50 (23)

and the invariant intcraction Hamiltonian (demsity) will be given uni
quely (if K}l ig scalar in ordinary spacce) by

¥,

iny = @ XY VR (24)

g Dbelng a real coupling constant,

We should netice hore that we would not gain any new possibili-~

ty by considering the alternative expression for b where r;

int
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1s substituted by the "pscudo-vector" quantity
M =100 0G0, (25)

beecause this new expression of 3%; differe from (24) only by a uni-
tary transformation which do notl alter the Lagrangean density for

free hyperons beczuse no 7 matrices appear in it:

lbo :{% Wyt %j% Jw@%9-+hm. | (26)

g X

Also we should not mix these two types of interact}on terms because
we wish to have all hyperons interacting with K-mesons with the same
strength in order +o assure that the identity of their masses in
(26) will be mantained at this stage of the theory. Such mixture is
indeed excluded if we impose also invariance of the theory in rela-~
tion to inversions in hypercharge space, Such additional invariance
requirement will be analized in the next section, Finally, it is su-
perfluous to mention that if Ku igs pseudo-scalar (in ordinary spa-

ce) an iyg matrix should be inserted between Y and Y in (24).

Now we wish to choose a definite representation of the iE

matrices in order to find how the Hamiltonian (24) compares with pre

vious ones, Lt is convenient to Take the representation:

) ! - L
o M 0 ~i:
T GO P ( N (27)
O i o
so that
¢ o ( ¢ Ko~ iK,
K \K. + iR 0
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where ?i are 2 X marrices identical in form to the Pauli matri-
ces @ Thus, if W, = (N\ ) _ (2= ' (24)
' ’ 1= =) Vo o= ) expression

81
for }ﬁiht becomeg:

. = g qjl (Ez:i— iK,) Y, + h.c. (28)

We have also, in view of the relations (21):

gso that

™

Hoins = /2 8 [0 (B, + 3 + = (LI - Kzzb)]-l- n.c. (29)

if we introduce the isospinors which have the componentss

7, Lt
K = (Rﬁ"\, n Bt = (K") (30)
\ Tt/ -
and the matrix
ST
Lapt ‘4
o |
- 5 > J (31)
-_ T
then (29) takes the form
J{”int = \/5 g ( RZX + = XK' ) + h.ca (32)

and finally, as we can always write



>
M
=\

VT

our Hamiltonian takes the form:

~ = 7 . - '
?&int = g [M(A+ 1.9 + = (~e iZ-J?)K'} + h,c. (33)
where
~ 1 < ' T 1 57
/\ = 7‘2- (L_,n +._rn;) " é..13 = ;—\—/?2_ (Zn, "‘"2_111)
N | ) (34)
Eoo= == (2., +2) T, = == (T =)
i v + - ? 2 \/E i +
We see that b has not cniy teken the usual form (6),(8)

int
but also has become, quite unexpectedly, formally identical to the

interaction Hamiltonian (7) of Schwinger's theory. It should be
mentioned here that we could modify (34} so +hat the factor 1 would
not appear* in the term i i:ﬁj, as 1n reference (8). It should

be mentioned that one of the reasons of this identify results from
the fact that the group of transformations which leaves invariant the
Hamiltonian is, in bhoth cases, much wider than the group which was
used in the establishment of the theory. It is indeed easy to formu~-
late in the presente theory the transformation relation used in
Schwinger's theory and to prove the invariance of our Hamiltonian,
and therefore, the cxistence of quantities which correspond to the

isotopic spin of Schwinger's (and N - G ) theory, with cigenvalues

* Salem's result(9) thet his coefficients g5 to g, are all resl, on grounds of
invarisnce under cherge conjugction, is ‘h:med on %he sgsumption thet ~ end X
transform in t:2 same wey under cherge conjugstion. If they trensform with dif-
ferent signs g5 could be real and gg pure imszinsry, for instence, es in (33},




N

£ 1/2 for the quadruplet ( N, = 1 for 2. and O TFor A .

VI, INTERACTIONS OF THE HYPERONS WIT: |T-MESONS
AND THE SPLITTING OF THE HYPERON MASS HULTIPLET

Cur theory is completely symmetrical between 2ll hyperons at
this stage (before clectromagnetic and T]-mesons interactions are in
troduced)., The complete degeneracy of the mass multiplet is assured
by general prineciples, and this is true not only for the bare mass M
but also for the self-mass AN resulting from the interaction (24),
Thus the identity of the masses of the particles of isospin 1/2 and
~ 1/2 in the doublets (9) is assured by the invariance under rota-—
tions in the iscitopic spin space. The identity of the masses of N
and I as well as that of E:a and E:b is assured by the invari-
ance under rotations in the hypercharge space —here Schwinger's
transformation (8) and the corresponding one Ffor Eja and Zjb are

nothing more than rotation by an angle i1 in the {2,3) planc of the

hypercharge space times a fase (i)

(35)

K— K K5I K,—- <K XX

pooema Y E KRy g Eameny g Ky 30 Ty

Finally the identity of the masses of the ( N, = ) to that of
(Eja , Z:b )_q;m.chmplo1‘;')é is assured by the invariance of }&int

under '"space® roflexions in the hypercharge spacc:

\'l)——? 3_2.1- kt) : E“‘""') —E‘f’ 3 K4"‘“——“91{4 . (36)

* We should point out thet Schwinger's inference about s possible separetion of
these quedruplets 28 s consequence of the interaction with K-mesons (Sesttle
conference, 1956) is neot correct in view of the equivslence of his theory
with the present one st this stege.



—2D-

The introduction of the electromagnetic interaction breake the
symmetry in the isotopic spin space and so leads to the splitting of
the charge multiplets. The introduction of the interacition with

Ti-meson in a way which break the symmetrics in the hypercharge spa
ce will lead to a further splitting. In a forthecoming paper we shall
analize the ways in which such interactions may be introduced such
that a splitting of the multiplet N, =, AN and Ei results,

We sheould antecipate that if this splitting is to be attribu-
ted to interactions with -4 uoons then a lack of symmetry which
lead to non conservation of isobenic spin in some of these interacw
tlons will Dbe necessary in order to reproduce simultaneously the aif
ferent structures of the ( N, = ) end (2., N ) gquadruplets,

Indeed, in order to reproduce this structure the self-mass

AM should have the Forms

—

AM = 4+ (Baamy) (1405 )+ @+2T.0) (1-F)  (37)

Here F% =~ I3 (o fi f; has the eigenvalues +1 or -1 for the
quadruplets ( N, = ) and ( 2., /A), respectively.

It is c¢clear that AM being not invariant under rotations in
the isotopic epin (3~dimensional) space some of the interactions of
the TT-mesons (with E:,,A\, for instance) should not have this invaw
riance,

This Tact might be taken as an argument against the pr?sent
formulation in view of the alrecady accepted philosophy about the con
nection of tlie strongth of the interaction with the lack of symmetry,
Cn the other hand as the intersction with the clectromagnetic is not

invariant under sueh transformations we may expect that it is only
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the non conservation of narity (and of the hypercharge) that charac-—
terizes the weak interactions, On this conncetion it should also be
mentioned that the 2. decay (and = decay) in era tion which is

an isospinor in the ordinary formulation(g) takeg here the form

Yo Ty | (38)

which is invarient undcer rotations in tiic isotoplc sSpin space. Thus
the fact that it is a weak interaction should rcesult from the inser-
tion in (38) of an operator which determincs non conscervation of pa-

rity.

VII, CONCLUDING REMARKS

In the precceding scetions we nave succeded in formulating a
theory of the interactions of hyperons with K-mesons which differs
from the N - G theory not only on the attribution of isotopic spin
to the particles but alsc on the transformation propertics of the
ficlds and so in the form of the interaction. COnc should then expect
that although both thoories coinecide on the general propertices of
these particles which have up te now experimentally determined they
would differ in detailed previsions of rcecactions which eould he ver-
ificd experimentally: thus one might cxpcecet that ilmproved cxperiments
could lead to a dcecision in favour of onc of thcm., We have showrn,
nowever, that this is not the case and that the prescnt theory is
formally cquivalent to the W - G ftheery in the gencralized form of
seetion IT, Thus it will be if nossible to deelde boctween the two the
orics at least solcly on the bagis of rcactions involving only hype-

.

rons and K-mcsons. Tt is possible that cven when the intcractions
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with T[-mesons and the weak interactions are introduced in the pre-~

sent theory this ecqguivalence will be mantained., Even so the present

formulation may be still convenient for the understanding of some

symmetry properties and for computational purposes as it treats the

hyperons more symmetrically.
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