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The Permi Inssractlionm _in_ B-Decay
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Consider an arbitrary mixture of the five linearly i{ndepend-
ent invariants in p~-theory
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| g.g'l as Yy, only cross terms hetwesn gy and g, and hetween g£-
and €4 anpeat .

The cross terms are generally belisved to vanish, hut this
assump;,tion is not very well e"atamished experimentsily. When cross
terms exist, tha so-called Kuric plot, where K = [P/FI:F:] is plotted
as & function of B is curved. As sn example, consider a p-spectrum
with 8""% ~ 3, If a straight line is drswn through points for ¥,

(B = 1,2) and K,(E = 2.7), the maximum devistion from this 1line is
~ 4% tor 1.2 B £ 2.7 for maxiuni'n croass terms (i.e, bp = bpp = 1),
This is 2 rather small effect.

In a careful search for the influence of crose terms, one would
have to work with transitions whare the ratio l"‘l’/_lj?l‘ can be
estimated so that by and by can be estimated indevendently. Work of
this kind remains to he done and résulte obtained so far only indicate
b < .5. BHevertheless, for the following discussion, we shall assume

'brbe’er.

2
Determination of ;12; “GT2°A )

The total disintegration probahility A is given by
A = const, {.('Z.Em‘)[('t—x)lf'l_l‘-i- xl"c"l‘]_

with (1-x) = G, " /(g2 +9er) and X = i/ (gk+ Gar)

and, thus, each p-decey permits the determination of a straight 1line
Bx) = {_t[(1«x);f1|‘+ xI(#12]

if £t is measured and t['l I*  and lIa'l‘ can he determined theoretice

ally.
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It 19 generslly *elieved that nuclear wave functious can

most unsmbiguously he constructed for thrse mirror nuclei which

bave closed shells of (0, 2, 8, 20) protons end neutroas 2 one

nucleon. If, in these csees, the ohengs in the radisl part of

the wave function is neglected, 0‘15" snd ,(;qz. can he ¢sl-

culeted from the spheriocsl part of the wave functions alone and

one ohteins the

B(x) =1ines in Mg.1.

Theae lines are inside

the oxporimn@tal errors consistent with s oommon intersection
point of (B,, x,) = (2600 fes, .502 .05), where the errors

are mean squsre devistions found from internsl consistency of

the data. However, these errors should not he teken too liter-

8lly end several critical remerks in this connection will de

given later.
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: -
Relation hetween /[a'lz and_magnetic mements,>)

If the extreme single particle picture is apnlied for the
remaining mirror nuclei, the results in Fig.2 sre ohtained. The

3 24 {

Fﬁ,.3.

disagreenent with a common intersection point is ohvious. The
application of charge symmetrized wove functions does not give
better sgreement. Also the msgnetic moments for these nuclei
disagreé with the Schmidt lines, and it hss heen noted that

hetter agreement for p-decsy can he ohtained if the wave funo~



CERN/T/0KH=~1

tions gre adjuetod so as to give the correet magnetic momente.”
This can he hoased on quite general argumantu.“) If the single
particle shares the nuclear angulesr momentum with some other

nucleons (e.g. the core ss considered hy A.Bohr and B.HottolsonS))

ws can write

-

- ?s<5&>"' g£<€z7“+ ap.<pu>
z .
where R and g describe the core or the group of particles parti-
cipating {n the angulsr motion.

Since

woe get

/ahsz = (?S‘ ?2)<5‘> + 911 T (9o~ 5,1)4 Re>

as a first aoproximation we can neglect (gn- 5,)( Re? and,

since for mirror nuclei we have
([F12 = W@+0/T<sd*

we get

n 2~ - eI |
lfc-l2 = 4y I-%l(ﬂ;—-ﬁ—s-_ e ) (1)

We can thus from the experimentsl /u-valucs detsrmine 2
hslf-empiricel velue for A:[Eﬁ!‘.'{‘-. This lesds to the improvement
shown in Pig.3., The lines in Mig.)l =sre only changed 3 1little.
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In Fig.3, most of the 1ines deviate sowewhat from croseing (B, x )
but not more than can he sxplained hy (én.’ G <R > if one, e.g.,
takes B3 = yir ané go~ & as ohtained in the model used by
A.Bohr and B.Motte? sonS) end takihs into sccount the experimental
errors in f%,

Although this relationship hot_voen/u ,end l‘(? |2  &gives
rise to soms confidence inthe whole picture, it 8lso may give Tise
to certein criticel remarks ss regards the determinatfon of (B ,x ).

Possible errors in (B , xo).

Stace (1) for an odd neutron mirror nucleus gives
e = o B ,g‘)z
it follows that the relative devietion from the singYe perticle
picture will be given Yy
ol [F1r = 2 adog lul
For He?, the obssrved . devistes ~s 10 % from the Schmidt 1line.
Therefore, l!? I*  may be expected to deviate s much as 20 ¥ from
the single particle picture. This s much more than the experiment-
al error indicsted in Pig.l.
Also an sdmixture of D state %o the He’ wave function should
be considered and the 4 # admixture estimasted by M att®) glves 8
change of 5 % 4in If? |* Blatt therefore concludes that e better
estimste of (B, x,) would be ohtained 1f more precise velues for ft
for the neutron snd the ol4 -2 w4’ deocay were obtained, since here
the matrix elements can be derived more uasmdiguously. o4 —» w4
gives the dotted line in Pig.l.
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Both nuclear reaction data7) and newly performed B-ray worka)

have shown that oclder measurements on H66 23

snd Ne“” are to be doubted.
The same authors are responsible for the data ussed in the ft determ-
inatione tor 915 and P17, ¥or M7 the result sgrees with nuclear
reacticn dsta, for 013 nc nuclear resction data exist so far. Since,
however, 013 s very important in the (bo,xe) determination, new
measurements of the mass difference 015 - le seem very dssirsble.

A 25 % increass in ft for 07 would mean that ell the lines in Pig.l
including O with 1[11* =2 and He® witn I[T1* = 5y

as mentioned by Wu et 3198)

, Would give a very close intersection

in (Bo,xo) = (2800, .60). This resuit sgrees closely with that

cbtained by Blatt§6) and “hat ovtained by Boulhaz ans Natafg);
Pinal.iy, it shculd nhe mentioned that croes terms alsc would

infiuen:e (BOixo) congiderably and st the same time that large

sress terms can pe intro«u:-d without spuiling the internal cunsist-

en:y in ®ig,1. Yf cross terms snter B{x} woujd atill be a strsight

iine g-ing from .f(lv,..)f ‘!142’ for x = U to »f!-‘!@»)t !){g"il

for x ~ 1 and an anslysis of thes six mirror nuclei coneidered in

Pig.l shows that even values of (l?=iébT\fY (5;5) would not spoil

the consisteney with a common intersection point.

Beccii experiments.

Purther information on the coupling im B--decay can be cbtained
from recoil experimenis. BResults pubiished hithertc heve clearly
demonstrsted that momentum is not conserved for f-psrticie and re-

coil alone, and thus support the neutrino hypothesis, but very
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It hasm heen mentionad that recol]l experiuwents on ol4 Are

. Y S ,
vory desirakle. Unforiunately, 0¢" will probably form psrt of a

myiecuie 2nd thersfores great difficulties will enter.

Forcidiey g~spactya.

An veviewsd by RERY

, ithe ehspe of forhidden g-spscira asems
Fo auvppori the hyacthesis of usinly tangor 4{ntevaciion for ths
PEBHIINE.

Farthermore, 1P cne hrelisves that Lok -3 HalF %3 8 0 -2 O
yes troaatiion, 1L 9113 he very Jifticalt to expiain the mhasjpe oY
Thle spsetrum withowl a slrong oduixturs of pagudoessiar coup.ing.

Liqee, howsver, the Torbidden apsetrs f{avsive many srhitvery
anstaute, nawmety  in sddtiion o tha g% o355 ratios hotwesn 44 f-
feront auclesyr mairix slswents, it Ls werth «iiia to carry nut =
oYz devafited diescvesion 27 ths sudhlset, This program atll o

den. o wiih du a later vesdrs,
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