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The charge dependent nuclear Iinteractinsn and Fermi matrix

elements of B decay

If charge independence of nuclcar {rrces were vallid the Fer-

mi matrix elements Mg ~f OT = T sitions weuld va-
nish. Therefl»re deviations frnm charge independence can be
found by determining Mp
relation or 3 asyhmetries f'rer

Blin Stoyle and Le Tourneux |1 nave introduced the charge

dependent riuclear pntential
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Charge independence impilies p =g =17 = 5 = 0 =znd fer
charge symmetry ¢ = 1 = C. 17 the potential 1s spin inde-
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With this potential Rlin-Stoy. e and Novakovio [2], [3] de-

rived the fnllowing exrressi-ns I'nr Fermi matrix elements

24 ar [ d = -~
Na“T: ¥, = 0,012 - 1,57 p + 3,57 r (2)
Llfl n ~ s R
A : V. o= 0,49 (p-q) + 0,83 (r-s) {3)
p
Ly . \ j
Sc M, = O 2% (p-q) - 0,40 (r-s) <>
F
52 o 1 A
M T V.= 0,018 - 0,62 (p+q) + 1,17 (r+s) (8)

addition MNovakovic ha ~elatr and e the ma
In addition M v [ has rolated ni r te the mass
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di. ference netween AL and HN= and optains
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New precise measurements of the B-y c¢lircular polarization

N
24 and A 1
4y

gether with older data for 5S¢

correlation of HNa

I~
and wn? (see the Table)

by Behrens and Schopper [4] to-

make a determination of p. q, r and s possikle. This can be
achieved in the {ollowing way. Combining eq. (1) and (6)
one obtains
24
_+_
3 . 5 (-5.9%0,3 , M(NaTT) >0
10°p = - €.7 Tt 0,00 107 = (7)
]
‘\—6y7t055 <0
The ambiguity originates {ror the !aci that expeirimentally
only the sign of MF/MGT can be deferminea. 5ince the sign
0f M.~ 1s not xncwn 2lso the sign of M_ remains undetermin-
J N
ed. Theoretical calculations [5] indizate that the signs of
- o o B2 ) .
MF for 5o and Mn e onth negativ. This will be taken
ior grarted frr tne zuksegquent analycis
Adding and subtracting e, (3) ana '8} vields
]
PR .y e SR
7 to(* 3 Vi UA >0 )
D - 1 9r = 3 R 07, (3)
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g -1 vs = yxo1 . (9)
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If p=-6.7 x 1C 5 iz inse.t1ed Intn the Tirst relation
one finds
I ; \
-7 T 3 Vi 2y > D
S B SR
L—17 3 <
3 _ _
The value 107 r=-7 .3 1in ve"y =~o~a agreerent with r as
) . 24 .
deduced Irem the la data wheress = 7 is toc small.
. . . 4 - L
This implies that br(w ) >0 It wouid Dbe very interesting
to explain this empricial result cy nuclear model calecula-
Lions.
T 3 ~ - 3 ~ 4~ 1- - Es 0*44
In order tn determine ¢ and ¢ separastely the dsta Ior 2
must pe included. Combinins eg. f4) a2nd (5) gives
q = O 0RE & 0,007
s = 0,015 T ¢,C04



As a check the value of s may be put into eq. (3) and one
obtains

{ﬁ,054 T 0,009 ML(R) >0
q =

n,C3 t 6,060 <D

Li

The upper value agzrees with that deduced fom Sc and ¢orro-

a
borates that MF(A ) is positiv.

Sumrarizing ~ne can state that all data are consistent and

a reasnnable set of pesrameters wnuld -2

10y = -6,7 t 02 1n0r = 6,7 F 0,3
107g = 5=t £ 00 = 15t o4

These numters show “hat there ig a definite deviatlion fronm
charge independence. Alg~ charge symmetry 1s violated al-

though t©o a lesser degree (since inigigl, IM<ist ).

In addition an arpreciable spin dependence
p

r and & are of the same

Altman and Ma-Donald [€1 have derived p, v, g, and i from
- - 14 14
the enerry level shifts and the ft values ¢of the N |, N7 |

EEST!
}

t
C™ gcystem. Dats of the p-p and - sca
@]

used. Our values

These authors, however., [ind negative values 1rr Q and s.

It 1s not quite _.lear if this discrepancy can be ascribed

tr 2 sign ambiguity.

Of course, the guantitative results for tne parameters p,
g,r and s shnuld no*t be tsken toc serious since eq. (2) to

(6) have been derived on the basis of a particular nuclear
model. However, it seems thnt the Fermi m

cannot pe explained entirely bty ordina:y Couleri el'ects.
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