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Abstract: The objective of the Mass-8 experiment is to perform a precision test of the conservation of 
the vector current hypothesis and a search for second class currents. We present preliminary data on 
the correlation coefficients of the f3-a angular correlations of the f3-delayed a-decays of *Li and 'B. 

I lntrod uct ion 
The standard model of electroweak interaction is being tested extensively by many 

experiments. The two questions investigated by the present experiment are the validity of the 
Conservation of the Vector Current hypothesis (CVC)' and the possible existence of Second Class 
Currents (SCC)'. CVC equates the vector part of the weak interaction with the vector part of the 
electromagnetic interaction. It is a fundamental property of the standard model. Present limits on 
the validity of CVC are at the level of 6 %3. SCC are defined by their transformation properties 
under G-parity; they only appear in the standard model at the level of isospin breaking: 

GV,G-' = v, GV~G-' =-vp 
First class currents: Second class currents: 

GA,G-' = -A, GA,G-' = A, 
The investigation of CVC and SCC 

usually involves the comparison of the 
weak magnetism form factor from weak 
decays with the magnetic form factor 
from electromagnetic decays. The 
former can be obtained from e.g. 
precision measurements of P-spectral 
shapes, p-capture, 0-a and 0-y angular 
correlations. The latter can be retrieved 
from e.g. the isobaric analogue y- 
transitions. Another process used for a 
test of CVC that does not involve 
nuclear physics is n/p-decay (see ref. 
for a summary). The experiment 
discussed here measures the P*-a 
angular correlations in the A=8 system 
(Fig. 1): 
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FIGURE 1. Decay scheme in A=8 



DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, cornpieteness, or u se  
fulncss of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spe- 
cific commercial product, process, or service by trade name, trademark, manufac- 
turer, or otherwise does not necessarily constitute or imply its endorsement, m m -  
mendation, or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expressed herein do not nccessariIy state or 
reflect those of the United States Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible 
in electronic image products. Images are 
produced from the best available original 
document. 



o+ ( E ~ ,  f ipa) = a, . (1 + a, cosfi,, + a: - cos2 fipa ) (1) 
which together with the width of the isovector M1 y-decay of the isobaric analogue state4 in *Be*, 
I?::', makes the CVC and SCC tests possible. In a simplified picture the a-coefficients can be 
written, with M, - A the mass of 'Be and V a  a mean a-velocity, as 

(kinematical term) 2 .  Pp 
M, * A - v ,  a, (Ep >= - 

and 

where b, dr and drr are induced nuclear matrix elements (table 1). Here d has been expanded into a 
first class and a second class part. The derivation of these coefficients can be found in ref. '. 
TABLE 1. Explanation of matrix elements. 
b weak magnetism 

(first forbidden vector) 
C allowed Gamov-Teller 
d induced Tensor 
SCC can one test CVC and vice versa. The quantity extracted from the experimental data is 

When deducing (3) for the A=8 system only the 
c, b and d matrix elements yield a significant 
contribution4. One tests CVC and SCC by 
comparing b extracted from (3) with b extracted 
from (4). The CVC and SCC tests are not 
independent: Only when assuming that there are no 

The Experiment 
The experimental setup to measure the 

p-a angular correlations is shown in fig. 2. 
The activity is produced in the target area 
and transported by a rotating arm into the 
counting area. This is in the center of two 
perpendicular planes of seven p-counters 
and four a-counters. The p-counters are 
scintillation counters consisting of the main 

around it and a AEi-counter in front of it. 
The a-detectors are three multiwire gas- 
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counters and one Silicon detector. In order 
to remove any P-efficiency dependence the 
angular correlation is extracted as 
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where i={ 1, ..., 7 }  is the index of for the p-counters, j={ 1,2} are the two gas-counters at 13fia=Oo 

~ 



and 180" and a3 is the gas-counter at 90". 

Preliminary Results 
This is an ongoing experiment. The 

preliminary angular correlation coefficients 
are shown in fig. 3. The al-coefficients for 
B deviate slightly more from the 

theoretical prediction than the ones for 'Li, 
which follow the theory in most of the 
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the response function of the P-detectors. 
The a2-coefficients for 'B as well as 'Li are 

a2 = m (Ea,,, - 0.5 1 1keV) 
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except at the lowest and highest energies. 
The average slopes m of a2 are 

FIGURE 3. h m l a r  coneJation coefficients 

'B 
'Li 

mf = -4.02 f 0.17GeV-' 
m- = +3.37 f 0.09GeV-' 

M 
which leads with 6-  = ai -a; to 

6 -  2 = 6.9 & 0.2GeV-' 
E,  

TABLE 2. Comuarison of exueriments 
1 1 

Reference 6- - [l/GeV] 

6.9+ 0.2,,+ 0.28,s This work 

Estimates of the systematic uncertainties of Mil 
E, 

a2 are 3%, mostly due to the uncertainty of the 
response function. Table 2 shows the 
comparison of the 6 - of this experiment with 6 

1 
6.5 k0.2 
7.0 k 0.5 results of previous measurements in the A=8 

system. 

We expect to improve the statistical uncertainties further by taking more 'B data. We are presently 
studying the systematic uncertainties, especially the effect of the response function on the angular 
correlation coefficients, and expect to improve the systematic uncertainties considerably. 
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