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stions and an examination of the values of this con-
stant for different solvents indicates that ionisa-
‘tions increases in the order glycol, acetone, etha-
nol and water. Normally, the ionisation of an elec-
trolyte is expected to increase with increasing di-
electric constant of the solvent. With the exception
of glycol, the results conform to the expected or-
der. Cadmium iodide lowers the compressibility of

Table 1
Density and compressibility variations
of cadmium iodide solutions at 27°C.

Dielectric | 1 2p 1 238,
Solvent |~ nstant S (277)00 Bo G0
Water 80 0.322 0.269
Ethanol 24 0.415 0.239
Acetone 20 0.387 0.204
Glycol 37 0.235 0.059

glycol to a very small extent, indicating that it is
least ionised in this solvent. Direct compression
measurements on glycol solutions of cadmium
iodide by Gibson 2) also indicate the same result.

The apparent molar compressibility does not
show any regular variation with the square root of
the concentration.

I thank Dr. J. Bhimasenachar for his encourage-
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due to the authorities of Sri Venkateswara Univer-
sity for providing necessary facilities.

References

1) S.V.Subrahmanyam, Trans. Faraday Soc. 56 (1960)
971.

2) R.E.Gibson, J. Am. Chem. Soc. 59 (1937) 1521.

* ok ok K K

A DOUBLET SYMMETRY SHARED BY STRONG
AND WEAK INTERACTIONS

AKIHIKO FUJII
Frascati National Laboratory, Frascati (Rome), Italy

Received 9 April 1962

Treiman 1) and Pais 2) have derived the impor-
tant relation between the amplitudes of the hyperon
decay Y -~ N + m,

V2 <p®|pn™> = <zt |nmt> + <7 7>

{rom the hypothesis of weak global symmetry. This
:relation has also been obtained in the pole approxi-
-mation for a simple phenomenological model which
includes both pion and kaon effects 3). The purpose
-of this note is to show that this relation follows
from the invariance under certain symmetry opera-
tions shared by strong and weak interaction hamil-
tonians, hence its validity does not depend on the
‘~~p01e approximation.
. Let us assume that the origin of non-leptbnic

. Weak processes lies in the strangeness violating
Interaction

N—-N+X,

where N can be any of four conventional baryon
doublets,

jiii

v=®, v=Co, 2=, ==,

IIII Ilé)

YO =2 (0-50), 20 - (10 + 39)

but for a while suppose that N represents the nu-
cleon doublet. This interaction clearly satisfies
the condition |AS| = 1. The most general interac-
tion hamiltonian in charge space is

H=fi§pK°+féHnK0+féﬁnK++h.c. ,
or equivalently
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H=f1NNKO+f2NT3 N KO
+fg N ) NK* + h.c. ,

where f's are coupling constants,

ey =—N/1§(T1 +itg)

and all operators in coordinate space are left out.

We propose that the non-leptonic weak interac-
tions are described by the following highly sym-
metric hamiltonian H:

H=Hy+Hy+ Hy

Hy =fo(N 13 NK®+ Y 13 YKO + Z 3 Z K°
+E 13 EK° + h.c.),
Hy =f5(N A NKY+ T ) YRY 4+ T () Z g

+ ez Kt + h.c.),

The hamiltonians for the strong interaction of
* baryons with the pion and kaon are written in the
doublet approximation as

H =g NTN+YTY+Z7TZ+ET

11l

)'—T,ra

Hyp=ggp(NYKC +NZ K" +EYK™ - 5ZK° +h.c.) .
Each of the hamiltonians H;, Hg, Hy, Hp and Hj
is shown to be invariant under the following opera-
tions:

NZTY, ZzT =

I —
() 1-[:l:_>1-r:I:’-,-TO_.T;O’K:i:_.K:l:’KO::KO

N—-itr9Z, Y- ivgE, Z = -iT9N, &~ -iT9Y
mt - -nF, M0 -+ -n0 Kt - -KF KO — -KO,
K° - -K°,

(1I)

provided that the baryon masses are degenerate,
The symmetry operation (I) implies that

<YO|prn™> = <n|Ttn™>
and ()
<ZO|pn~> = <n| ">
If the final state interactions are neglected

<n|ofn™> =<zt |nmt>,  <nlZTrts =<z nn>

therefore

<YO|pn™> = <zt|nmt>, <ZO|prn~> =<3z |nn> .

It follows then in the A-Z notation
V2 <A lpm™> = <zF|nmt> + <™ nm™>

which is the Treiman-Pais relation quoted in the
beginning. _

It may be of some interest to rewrite Hy and Hy
in the form

Hy + Hy = f, [(N(1+7g)N + Y(1+73)Y - Z(1-73)Z
- E(1-79)5) KO + h.c.]
+ f[(N(1-73)N + Y(1-13)Y - Z(1+73)Z
- B(1+75)5) K° + h.c.] ,
where

fi=% (L £5).
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