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E ° j\o anomalous magnetic moment is calculated in the charge

independent pion baryon interaction. The 1life time for

the radiative decay zo — A% o is found to be ~1.,46 x

x 10"18 S for the same 9, ° Ao parity while it is ~0.33x 10-183

in the case of the opposite parity.
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$© is known to radiate rapicly into A’ and a photon with a

lifetime v < 10~C

S. The decay is possible due to the anomalous
2:0 N° magnetic momentum generated by the pion and K meson=-cloud

around these particles, e.g.

~1

O__;..-"i +Z '_i: +r)'—+j\° + 7, Zo——r—K--}- p-i-(}'—-’-[\? + )y
N otz 4 Y= N+,

The knowledge of this anomalous magnetic momentum is also

. + -
important for the associated decay J.°—+ N° +e” +e” which has been

f proposed for the determination of theﬁjﬁ\parity (l).
The pion interaction in the charge~independent form and
(2)

consequently in the Doublet Approximation of Tiomno,. Gell-

-Mann and Pais does give rise to an anomalous 2. ° A° magnetic

and hence the decay Z:o-*~ﬁ€ + 9 contrary to the implied forbid-
(3)

denness in Pais's paper . The magnetic moment contributions
being due to the isovector pion and Z currents (in the usual charge-
-independent scheme) 1is expected to be of the order of magnitude
of the nucleon magnetic moments where the main contribution ié
(4)

known to come from the isovector part

The charge independent strong interaction of pions and

baryons 1ls written as
- - -+ o+ . o 0 = -- -
iGlNlr95NlW+iG4N4t?5N4v + GZ(Z FAW +Z I-A '"'o"'z TAOTT )+hoCo+

* 163[(2% STt T+ Y 9IS 0 I+
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QT 2 -Z?sz)”]’ (1)
P =0
where Nl = ( \ N4 = m__) and r= 1l or 1(;5. The doublet ap=-
. n E
proximation is obtained by assuming (/\, ), and N having same

parities) r= 10~5, G2 = G3 = Gy neglecting the mass difference
Z+
between 2, and A and writing the m as two doublets (5) I\T2 = (YO)'
o}
I\I3 = (S_) where Y% = (A= 2°)A/Z and 2° = (AC+)Y° A2, The

strong interaction can then be written as (6)
i GlNl’r KNy + G(N,¥ 9N, + N3 N )+ 64N4*c()r5N;_[-w. (2)

The interaction with the electromagnetic field is written as

*

. +
Hop = = jel =— 7 -t — A, +e"T +F Ay

The latter one can also be written in the form

1+T.' l*l-‘l.’3
Hém = - ie N +.N29h > NE +
-1+ 7T \ -1+'t’3\
+ N —_—] N, | 4, .
3% T 2 )i 2 4 | “n
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The last two terms in this form can be combined to give the form

- e.f % 103 Z Ap, where ¢ are the isospin matrices for isospin
one.

The anomalous magnetic moment A calculated from the Feyn~-

man graphs shown in the Fig. 1 is given by the following:

P
e

£° T~ A° bl ~ N
LT e

-93 e +G2 +G3 “.a +62

} j - + 5t
ZO ,-rr — Ao ZO x ‘_,3_ - Ao
—» L o D e o B
-GB 2* ‘ *62 +G3 5. “'32
@) b)

Figs 1 = Faynman graphs contributing fo the )_‘“: snomalous magnetic moment.
For the same 2, and [\ parities II = + (pion assumed pseudo-

scalar)

where M= mﬂ/M and

4
N> =27
f(vy) =1 - Qa In v + cos™t 2 o
' Af 4‘ 2 4 z
=%

We neglect the mass difference of Zoand j\o.

For IT = - (7)

23 e 1
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wvhere



! ~1
h(y) = - Iny + cos (

vy —Y[Z

For %= 0.121 and

( GG (0° 849
IT=+ A, =a .

4 ™"

e

G263 ( 2.204

qar

Thus
AR, = - 2.595(G6,).

ki
2

in units of

The corresponding decay probabllity for the decay is

1 1
==T = = A58, ,

where w 1is the energy of the photon.

For
’ 2
GZG3
II = + T; = 4.38 s
am
For
‘ N2
6263
II = ~ Y. = | 0.65 )
4

For

10718 g,

27
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’

2 ' 2
/ GZG3 ) GZG3> 5
\ ar 4ar B

the life time iz ~ 1.46-10_18 S for the same Z/\ parity while
it is ~0933-10-18 S in the case the parity is opposite.
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4 We can write the anomalous magnetic moment as M = Hg + M, T3 where fl’3 is
the third component of isospin matrix. Then for nucleons "p = Mg + M, =
= 1.79; By S Mg —H, T - 1.91 giving Hg = - 0.06 and p, = 1.85 in nuclear
magnetons.

5. When the relative parities of various baryons are different, a modified
doublet theory can be developed using doublets which are eigenstates of
parity. See Notas de Fisica, vol. 8 - n? 1.



6.

7o

29

It may be remarked that this form of writing the streng interaction is
more general than the usual charge-independent theory interaction (1).
For if G, # G3 we obtain for the A and ¥ interaction an  additional

term of the forms

E-Z +i7’5 OT["' = z —ir}s ZOT[—“) + hoG. + (E +ig’5 Z +‘." E‘_i?’s Z")'Jto -

~ Q%105 L+ A1y A+ (2 + 195 N+ = 2 19 A°n“'£] .

G'2 being the Z ATI' coupling constant in this case.
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