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decay of Rb82 appears not to have been confirmed, 
however. 
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The shape of the 0 spectrum of the Ho166—>Er166 ground state (0 > 0 + ) transition and the branching 
to the first excited state (2+) has been investigated. Corrections due to the variation of the lepton wave 
functions over the nucleus have also been taken into account, and it is shown that under certain conditions 
these corrections can be sufficient to explain the experimental findings. 

OUR interest in the problem of beta spectrum of the 
Ho166—>Er166 ground state (0 > 0+) transition 

and in the branching ratio to the first excited state 
(at 80 kev, 2+) was aroused by the experimental 
results of the Canadian group.1 Their decay scheme is 
given in the Nuclear Data Cards NRC 55 G07-55-3-94. 
The ground-state transition shows approximately an 
allowed shape, ^>i=52% and log/£=8.2. While the 
transition to the 2+ first excited state seems to have 
predominantly a unique AI —2 (yes) shape with 
£2=47% and log/*=8.0. 

The usual (0 > 0+) tensor correction factor rises 
37% over the energy region of the electron and one 
would expect log/^6.0, because the matrix elements 
(fi<r • r) and (J3Bi3) are supposed to be of the same order 
of magnitude. The ratio pz/pi—1/100 owing to the 
presence of the large Coulomb factor in the (fivr) 
correction factor. 

Our intention was to see under which assumptions 
one can get a large ft value and an allowed spectrum. 
We investigated the following two possibilities: 

(a) Destructive interference of pseudoscalar and 
tensor coupling.2 

(b) Small value of the (fivr) tensor matrix element. 
There are two main corrections which can play an 

important role in these cases: i.e., the finite size of the 
nucleus,3 and the corrections due to the fact that the 
emission of the leptons can take place over the whole 
nucleus and not only at the boundary as is usually 
assumed.4 
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Following the method of Rose et al? we have com­
puted the effect of the finite nuclear size on the wave 
function of the electron at the boundary r—ro. The 
corrections are given in Fig. 1. 

The second correction, up to the quadratic terms in 
energy W, can be written in the form 

<p(r) 
<e(r)*(r)> = <e(r)—-> 

<p(ro) 

X<p(ro) = (e(t))<p(ro)(a+t3W+5W*), (1) 

where 0(r) is the usual operator and <p{r) is essentially 
the radial electron wave function. The ratio <p(r)/<p(ro) 
was calculated by using Rose's expansion of the Dirac 

J 

-0.5 

-0.4 

-0.3 

• ^ i 

. \ 

AL0 

-0.1 

JOJL^ 

FIG. 1. The corrections AL0, AMQ, ANO, AP0, AQ0, ARQ are 
plotted against the kinetic energy of the electron. The correc­
tions refer to p(f0)/p(0) = l+€=1.05 and r$=\aA% (full lines) 
and r0' = 0.8ro (dashed lines). The influence of e on the corrections 
is small 
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FIG. 2. The maximum variation AC={[C(W0)-C(W)]/ 
C(Wo)}max over the whole energy range of the tensor-pseudoscalar 
correction factor is given as a function of T for different values of 
T3, r 3 ' « 0 , and r0=%aAK 

wave function.3 The correction coefficients a, f$, and 5 
contain ratios of the matrix elements r 2 w+i= (0(r)x2n)/ 
(0(r)), n— 1, 2, 3 • • •, x=r/ro, as new parameters. The 
usual approach is to put all r 2 n + i = 1, in which case the 
correction is reduced to unity (a= 1, 0 = 7 = 0); and the 
correction will be still negligible if r a « l because the 
influence of higher T2n+i terms can be neglected. To 
obtain a large energy correction, it is necessary to have 
|r3|^>>l. I t seems that this can be achieved if the 
usual matrix element is much smaller than it normally is. 

We first examined case (a). The main terms in the 
correction factor for tensor pseudoscalar mixture can 
be written in the form2 

C = (l)q2Lof+h^o+Mof+2T^qLof+Nof)+T'Lof, (2) 

r = g 6 < / ( r > T > / g a ^ T > , (3) 

where f(r) is a function measuring the influence of 
nuclear forces,5 q is the momentum of the neutrino, and 
all the other symbols have the usual meaning. 

The destructive interference (T~10), even when 
corrected by additional terms6,7 

1 ah 

TiUNo'+Ro'+hiUU'+Wo'-Po'n (4) 
M gz 

where Z,</, Mo, • • • have been corrected for the finite de 
Broglie wavelength and the second correction, failed to 
reproduce the experimental findings. U= W+ (aZ/r0) — q 
and M is the nucleon mass. So we are left with case (b), 
the case of a singular matrix element. 

6 Alaga, Kofoed-Hansen, and Winther, Kgl. Danske Videnskab. 
Selskab, Mat.-fys. Medd. 28, No. 3 (1953). E. J. Konopinski, 
Phys. Rev. 94, 492 (1954); R. W. King and D. C. Peaslee, Phys. 
Rev. 94, 1284 (1954); R. F. Herbst, Phys. Rev. 96, 372 (1954). 

6 M. E. Rose and R. K. Osborn, Phys. Rev. 93, 1315 (1954). 
7 Formula (4) represents only the cross term between the two 

parts of the nonrelativistic form of the pseudoscalar coupling. 
The other terms necessary to complete the expression can be 
found in reference 6. 

In this case, the second correction will play an im­
portant role. The aforementioned small corrections can 
be neglected. From Figs. 2 and 3 it can be seen that there 
exist values of T3, IV, and V for which the variation of 
the correction factor over the whole energy region is 
less than 6%. r 3 = {&vx%2)/(Pv>r) is the ratio of the 
tensor matrix elements, while r 3 ' = g5(/(f)<7-r#2)/ 
g%{Pwr) is essentially the corresponding ratio of the 
pseudoscalar and the tensor matrix element. The most 
critical of the parameters is T3, its lowest acceptable 
value being approximately 6. The different values of IY 
change slightly the value of T3 for which the variation 
AC is less than 6%, but affect the value of T rather 
seriously. r 3 ' < 0 decreases slightly the lowest acceptable 
T3. The effect of I Y > 0 is the opposite. 

FIG. 3. The maximum variation AC as a function 
of T, as in Fig. 2 but with r 3 ' = - 4 . 

The radius of the nuclear charge distribution is taken 
to be ro=^aA%. The alternative value r 0

/ = 0.8r 0 was 
taken to determine the influence of the radius on the 
energy dependence of the correction factor. I t was 
found that the influence is negligible in the interesting 
region T 3 ^ 6 . 

As shown, it seems that in this way it is possible to 
explain the experimental findings on Ho166—>Er166 under 
the assumption of a small tensor matrix element. For a 
more precise determination of the parameters involved 
here, and the influence of the pseudoscalar coupling in 
this case, one needs a more precise measurement of the 
shapes and possibly the electron-neutrino angular 
correlations. 
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express their appreciation. We are deeply indebted to 
Dr. Graham who supplied us with a more detailed 
account of the work (reference 1) read at the meeting of 
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