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Th∙nt the β*βpβetrum for allowed transition! 
iβ <ir∙n ⅛y^

no



-2- CEBE/T/OKH-1
Cros» terms.

Sines l∣l∣ transforms as To under rotations of space and 

I as Y^, only cross terms between g^ and gg and between g3
and g4 appeal1⅛.

The cross terms are generally believed to vanish, but tbiβ 
assumption is not very well established experimentally. When cross

with

if ft is measured and IJ4 l** and ijai1 can be determined theoretic
ally.

and, thus, each β-decay permits the determination of a straight line

ter∏)H exist -the so-called Karie plot, where is plotted
as a function of B is curved. As an example, consider a β-spectrum 
with Bmax z√ Jλ If a straight line is drawn through points for K1 
(B - 1,2) and K^(E * 2<∙7), the maximum deviation from this line ⅛ 

im
λv 4% for 1a2 B 2.7 for maxum cross terms (i,∙t by ∙ b^ » 1). 
This i« a rather small effect.

In a careful search for the influence of cross terms, one would
have to work with transitions where the ratio can ba
estimated so that by and bQφ can be estimated independently. Work of 
this kind remains to be done and results obtained so far only indicate 
b <C .5. Nevertheless, for the following discussion, we shall assume 

bP = bOT x 0∙ 
o p 2)Determination of gy <Qæ ∙

The total disintegration probability A is given by



cm∕,r∕oκtf - ι

It 1∙ 6*MτΛ∖y *ellovod that nuclear wave functions can 
aoat unsablguouely bo constructed for three mirror nuclei which 
have closed shells of (0l 2,8, 20) protons and neutrons ∙ one 
nucleon. If, in these cases, the change In the radial part of 
ths wave function la neglected, ∣∣<lv and Iλ can ho cal
culated from the sphorloal port of the wave functions alone and 
one obtains the β<<) -lines tn Plg.l. Those linos are Inside 
the experimental errors consistent with a oonmon Intersection 
point of (B0, xφ) ∙ (2600 - 85, 05o Î .05) l whore the errors 
are mean square désistions found from Internal consistency of 
the data» Howerer, those errors should not ho taken too liter
ally and several critical remarks In this connection will bo 
given later.
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Belation between I ]β~ ∕∖ and magnetic moments.^

If the extreme single particle picture le spoiled for the 
remaining mirror nuclei, the results in fig,2 are obtained. The

disagreement with a common Intersection point is obvious. The 
application of charge symmetrised wave functions does not giro 
better agreement,. Also the magnetic moments for these nuclei 
disagree with the Schmidt lines, and it has been noted that 
better agreement for β-decay can be obtained if the wave ftono*
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lions ar® adjusted so as to give th® correet magnetic moments. 
This can be based on quite general arguments.If th® single 
particle shares the nuclear angular momentum with some other 
nucleons (e∙g. the core as considered by A.Bohr and B∙Mottelson^^) 

we can write

(1)

W® can thus from the experimental -values determine a 
half-empirical value for ∣{β~lv. This leads to th® improvement 
shown in Pig.3. The lines in Pig<,l ar® only chang∙d a little.

where R and gfi describe the car® or the group of particles parti
cipating in the angular motion.

Since

we get

as a first approximation we can neglect 
since for mirror nuclei we have

and,

we g∙t
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In Fig.3, most of the lines deviate somewhat from crossing (Bq1 xq)

Although this relationship between fλ and ∣j⅞ ∣a∙ι gives 
rise to some confidence in the whole picture, it also may give rise 
to certain critical remarks as regards the determination of (B0,x )⅛

Possible errors in (Bp, xQ).

Since (1) for an odd neutron mirror nucleus gives

but not more than can bo explained by if one, e4g. ,
takes and as obtained in the model used by
A.Bohr and B.Mottol son3' and taking into account the experimental 
errors in ft.

It follows that the relative deviation from the single particle 
picture will be given by

For He , the observed JUl deviates 'V 10 £ from the Schmidt line. 
Therefore, I J? I*k may be expected to deviate as much as 20 £ from 

the single particle picture. This Is much more than the experiment
al error indicated in Plg.l.

Also an admixture of D state to the Be^ wave function should 
be considered and tho 4 % admixture estimated by Blatt^ gives a 
change of 5 £ in ljα∣x Blatt therefore concludes that a botter 
estimate of (B0 x0) would be obtained if more precise values for ft 
for the neutron and tho 0** —» Jp,** deoay were obtained, since here 
the matrix elements can bo derived more unambiguously. 0^ —⅜ 
gives tho dotted lino in Flg.l.
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Both nuclear reaction data?) and newly performed β-ray workθ^ 
6 05have shown that older measurements on He and Ne are to be doubted»

The same authors are responsible for the data used in the ft determ
inations for 0^5 an< For the result agrees with nuclear 

IS reaction data, for 0 no nuclear reaction data exist so far» Since, 
however, 0χj is very important in the (B0,xq) determination, new 

1** 15measurements of the mass difference 0 - N seem very desirable.
A 25 Increase in ft for 0∙^ wqu1< mean that all the lines in Fig.l 

Receil experiments.
Further information on the coupling in β-decay can be obtained 

from recoil experiments. Results published hitherto have clearly 
demonstrated that momentum is not conserved for β-particle and re
coil alone, and thus support the neutrino hypothesis, but very 

including with and He^ with
as mentioned by Wu et al∙θ∖ would give a very close intersection
in This result agrees closely with that
obtained by Blatt <,o' and '⅛a⅛ obtained by Bcucnea and Nataf^' .

Finally* it should he mentioned that cross terms also would 

inf’iuenoe <Bθix0) considerably and at the same time that large 
cross terms can ne introduce without spoiling the internal consist
ency ∙ιn Fig,l' If cross terms enter B(x) would still be a straight
line gcιng from

for x ~ 1 and an analysis of the six mirror nuclei considered in
Fig.l shows that even values of would not spoil
the consistency with a common intersection point.



little -an actually said about the a¾∙uj,ar ∙j>rrg.t√4 5Γij •:. « 
∙* Ω "∣ abjut ths coupling constants,

∏nρubll shed work 5n by A∏βn io quoted r to give cgrae-

ι∏env v!,lth tensor interaction.

bor,k is In progress In Chalk Hiver and Oak Hldg® on the

angular correlation in tbs neutron d⅛c*ay.
6 J 14it has been mentioned 4 that recoil experiments on 0 are

very desirable. U∏forUιnately, will probably form part of a
nulle rule and therefore great difficulties will enter.

Forridden B-sneetra.
∙*⅛.-s,i -∙^- ∙ •• w*∙**3. ∙<*∙∙∙<⅞ <⅝⅝⅜⅛e⅝ > ⅜ * ⅛⅜ ⅜¼ .⅝ i ⅜⅛ ⅜⅝ ⅝ -→‰⅜q

ι*ι j*

JU reviewed by Wu ^~f t the «shape of forbidden β-spectre seems 

to support the hypothesis of icalnly tensor Interaction for thθ

‘ u p^ιng.

furthermore, If cue believes that ∏aE -■-->■ Ha? 14 a C •—:■? f> 

ye.*. transition, it will be v??ry difficult to explain the shape cf 

τb∖<r spectrum without a strong ecünlxtura of paeuao^er! ar coupling.

liijce, hoover, ths forbidden spectre Involve m⅛ny ax,Mtvery 

'cnst£<;te{ name y In addition to the g aleo ratioia between il f- 

feront ouclesr matrix elements, it Is worth *hllc to carry nut a 

rκ,)Γ⅛ detailed diseosoio-i of the subject. This program will r ⅛ 

dsa, h with in a later report.
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