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THE BETA-GAMMA CIRCULAR POLARIZATION
CORRELATION AND NUCLEAR MATRIX ELEMENTS OF As76 ¥

H. A. Smith®™ and P. C. Simms
ABSTRACT

The. B-y circular polarization correlation PY for the 2.41 MeV
B transition of As76 has been measured as an average Qalue over the
energy interval EB = 1.4 to 2.0 MeV at an ?verage angle GBY = 158
degrees. Previous experimental data, this new value for PY , and
theoretical arguments are used to set limits on the nuclear matrix
elements and té investigate the diagonality of the Coulomb hamilton-
ian. The analysis shows that matrix elements which change the angular
momentum by.O, 1, and 2 units all contribute with approximately equal
strength to the transition. The matrix element ahalysié indicates

that the A, term in PY is negligible compared to the A1 term. When

3

A3 is set equal to zero, the experimental data gives‘the following

value for P

Py(l.h MeV < E, < 2.0 MeV, eB\.{ = 180°) = 0.105 + 0.02
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arising from higher forbiddenness.

I. INTRODUCTION

There are six nuclear matrix eleﬁeﬁtsbwhich‘are usually dominant
in first forbidden beta trgnsitions. In addition finite nuclear size
effects giye"rise té higher order matrix elements other than those
? In order to extract even the
six primary matrix elements, it is usually necesséry to measure several
of the observables associated with the transition under study. 1In
spite of this complexity, the possibility of experimentally measuring
the matrix elements of so many operators between the same two nuclear
states makgs first forbidden‘B transitions barticulariy attractive in
nuiclear structure studies. |

The existing data on the 2.41-MeV B transition in As76, exclusive

of the B-y circular polarization correlation P , is not sufficient to

determine the nuclear matrix elements. If, in addition to the existing

data, the B-vy Circularvpolarization correlation measured here is imposed,
it is péssiblé to establish meaningful limits on the nuclear matrix
elements.

The conserved Qgctor current (CVC) theory can be appliéd to first-
forbidden B'decay to predict the ratio.of f&o of the vector-;ype ﬁatfix
eiements.( If ﬁhe calculations of Fujita3 and Eiéhler4 are used,fhe

result is:

= Aoyg = My F 2.5) 51.2 oz (1)

q:
for B . decay. Wo is the B transition energy; p and Z are the radius



and_chérge oﬁ ;he daughter nucleus. Natural ﬁnits:(i;e., ﬁ.; c= m, =1)
are used, Fujita and ﬁichier assumed that the fo diagonal eléménts of
the nuclear_Cpuiomb hamiltonian could be'negiecﬁed} |
The mb;e general approach of Damgaard and.Win-ther5 to fhe vector
matrix eieménff;atio does not rely upon this approximation. Instead;

a realistic form for the Coulomb potential is proposed which leads:to

- the following prediction for the vector matrix element ratio:

ﬁy L
—_— = oz o3
> ACVC = (Wo F 2.5)p % 5 (3 A).
o X |
' p
- fo) .a_z__ _ B} .. . .
ACVC + 2 (0.6 %) | (2)

. The parameter A is the ratio of a higher-order matrix element to a first
order matrix element:
. i | . ‘
)\ = — . - I : (3)
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The correcti6n'term in equation 2 can be expressed in the following

form:

%Z_ (0.6-1) = { Z (fIHC!f'> <f-|i}°|i>
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The final state lf) and the initial state |i) of the B transition are

members of the éomplete set of states lf') and |i'), respectively.

If the off diagonal matrix elements of the Coulomb hamiltonian <f|HC|f'>
and (i'chli) are very small, the éorrection term can be neglected.

It is clear.from equation & that )\ will be approximately 0.6 when the

contribution of the off diagonal elements of Hc is small., A complete

o ‘ ,
c and ACVC can be found ;n reference 6,

discussion of the formulas for ACV
The B-y angular correlation function for first-forbidden B

transitions has the following form:

N(W,0,8) = A (W) + SA (W) P (8) + A, (W) P,(8) + SA;(W) Py(8) (5)

W is the total energy of the P particle, 'and g is the angle between the
‘directions of emission of the B particle and gamma ray. The helicity
factor, S, is +1 (-1) for right- (left-) circularly ﬁolari;ed photons.
The coefficients An(W) depend upon the nuclear matrix elements‘§f the
.B transifion, and Pn(e) are the Legendre polynomials.

The B-y circular polarization correlation is given by:'

_ N(W,0,+1) - N(W,q,-1)
Pv(w.’e) ~ N(W,8,+1) + N(W,8,-1) ©

which with Equation (5) reduces to’

_ A(W)P(e)+A(W.)P(€)
P (,0) - L.l 3~ ' M
A (W) + A, (W) 'P,(8)
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The B—y‘circulaf polarization correlation was measured by the
method of forward compton scattering of the photons off polarized
electrons in magnetized‘iron, .1t can be shown7’8 that the observed
circular polarization effect is given by
‘ |
C+ - C_
5 =2 (8)
C+ + C_

when C+ and C_.are the true B-y coincidence counting rates for two
directions of the spin of the scat;ering'electrons{ The observed effect
§ can be expressed in terms of the unknown parameters An(W) in the

following way:

e A (W) + ¢,A, (W)
5 = 11 373 | 9) |
AO(W) + FZAZ(W) '

- The parameters e are obtained by numerical integration over the

geometry of the experiment. Solid angle corrections, average values
for Pn’ and the circular polarization analyzer efficiency are all
combined in.en . In order to determine P from § , the relative size

v

of A1 to A3 and A0 to A2 must be known.

II. EXPERIMENTAL PROCEDURE

The geometry of the coincidence counting and scattering apparatus

was such that the average angle between the gamma radiation and the

symmetry.axis of the g detector was 158 degrees. (See Figure 1 for a

schematic diagram of the experimental apparatus.)  The equipment con-

sisted of the circular polarization analyzer magnet, the source chamber,



the B- and y-detectors, the electronics necessary to aﬁalyze and store
the data, and an automatic counting and control system used to regulate
the gathering of the data. |

The conStruction and operation of the cylindrical scattering magnet
have been discussed by Alexanderg.. Detailed discussions of the rest
of the experiméntal apparatus have been presented by Ohlms, Bosken and
Simmslo. Certain improvements whicﬁ have been made iq the instrument
for the‘present,measuremént will be discussed below.

The photomultiplier tubes in:the y- and B-detectors had to be
stabilized against gain shifts due.to variations in coﬁnting rate and
magnetic field directions. This w;s accomplished Qith two Cosmic
Spectrastaté.(Modél 1001, Cosmic Radiation Laboratory; Bellport, N.Y.) }
which controlled the voltage on th; photomultiplier tubes. The tube
voltages were varied so that a standard peak which the Spectrastat
viewed remained at a constant voltage during the experiment,.

The stabilizing peak on the y side was the igz-kev vy ray following
the decay of C057. The 0057 source was attached directly to the vy de-
tector.> The stabilizing peak on the B side was obt;ined by piacing

- a smali " X %") crystal of NaI(Tl) doped with Am241 (an a-emitﬁer)
in the 1ighf path from the plastic scintillator to'theAphqtoéathode;
This "lighp pﬁlser” provided a standard amount of light to the photo-
multiplier tube independent of the identity of the source in the 8
chamber. ?réviously this pulser had been faced away from the photo-
multiplier tube in order to more fully diffuse its light andruniformly
illuminate the photocathode. Much of the pulser's light was lost in

this way, making the effective energy of the stabilizing peak approximately

2 MeV.



In order to'study high-energy B decays it was necessary.to
incredse the efféctive energy of the pulser peak so that the pulser
would be eaéy to distinguish. This was accomplished by facing'the
NaI(Tl) can towérd the photomultiplier tube and using a light pipe
between the pulser and ghe phbtocathode. In this way the effective
energy of the pulser,peak was increased to approximately 10 MeV,Awell
ébove ény B‘sbectra of interest. 1In addition, B particle eﬁergy
resolution did nbt suffer in this new configurati&n, as long as the
usual precautions were taken to minimize light loss.

fhe photomultiplier tube on the B side had formerly been élaced
inside the source chamberlo. The source chaﬁber was shielded from
the magnet by large sheets of Netic and Co-Netic metal. On béth the
B -and Q detectors the electronic timing signals were taken from the
anodes of the photomultiplier tubes, while the linear signals for
energy analysis were taken from lower dynodes. Even though tﬁe in-
fluence of the changing magnetic field on the dynode signals was
negligible, there was a systematic magnetic field effect in thé co-
‘incidence counting rates. That is, the effect of the changing magnetic
field on the anode signais was measurably greater than‘its effecf on
the dynodg signals. This difference in magnetic field sensitivity was’
primarily due to the B detector. In order to provide good stabilization.
for both the timing and energy resolution pulse, we decided to integrate
the charge from the anode current pdlée and stébilize from the resulting
signal.

Stabilizing the photomultiplier tubes off the integrated timing

signals did reduce the magnetic field sensitivity of the instrument,



Howevef, the'céincidence counting rates were still more sensitive to
the magnetic field than the single counting rate from the integrated
anode pulse. The persistence of larger magnetic field sensitivity for
the timing signals compared to the integrated anode signal implied that
the magnetic field was affecting the shape of the anode current pulse

or the transit time in the photomultiplier tube but was not altering

.
the total charge delivered at the anode.

In én efort'to cancel tﬁe magnetic field in’the vicinity of the
B photomultiplier tube, a compensating coil wired in parallel with the
magnet was tried on the B detector. -A similar coil was alréady in use
-on the v detector. However, due to the different geometries of the
two detectors, the B compensating coil was not as effective as the y
compensating coil.

The final solution to the magnetic field sensitivity problem was
to move the g photomultiplier tube farther away from the scattering
magnet by‘insgrting a six inch 1light pipe. The light pipe also permitted
us.to proyide»better magnetic shielding for the photomultiplier tube
‘(Netic and Co-Netic foils were used). In the previbus B detector con-
figurationlo the 8 énergy'resolution was 15% FWHM  for 624 keV conversion
electrons. With the 6 inch light pipe the reéolﬁtion wés 17% .

In itslfinal form the stabilizing system was very effectiye.
There ‘was no appreciable change in the gain of the B detector when
the B counting rate was changed from 104 to 5 X 105 counts per second.
The changes in B and vy single counting rates as a function of the magnetic
field were~typicaily 0.02%. The average deviations of the single

counting rates were typically 0.1% .




The coincidence counting rate sensitivity was tested by replacing
the usual collimators with a lead shield which permitted y rays to go
directly to - the y detector but prevented vy rays frdm scattering from
the magnet into the & detector. The vy detector was 1eft in its usual
position so that the effect of the magnetié fiela would be the same as
during thé.experiment. With this arrangement § was found to be con-

sistent with zero as expected:

§ = - 0.00004 + 0,0006

TheAefficiency parameters €, introduced in equation 9 were calcu-
lated with a computer using tﬁe metﬁod discussed by Schopper7. The
accuracy of the computer p;ogram has been checked previously10 by
calculating and measuring the efficiency for the y rays following the
B decay of Coép. In the present experiment a 1a?ger‘angu1ar spread was -
used at the'entrance to the analyzing magnet to increase the data-
coliection rate, so P was again measured for Co60 to check the program
for these new conditions. The result for the experimental value of

was
€.

-3 (8/(v/e))y = ¢; = - 0.0495 + 0.0054
(el is a negative number because it contains (Pl(e)).)

The calculated value of €] was

e1'= - 0.051 + 0.004

1

from the uncertainty in the fraction f of polarized electrons in the

The major source of uncertainty in the calculated value of ¢, comes



10

scattering magnet. [f = (6.5 + 0.3)%] . Since there is good agreement

between the experimental and calculated efficiency in the new and old

~geometry, the computer program can be used with confidence to calculate

€ for As76.v'The results are

e, = - 0.039.% 0.003 e, = 0.75 + 0.03 ey = - 0.023 % 0.0017

The efficiéncy e, is lower for As76 than Co60 because of the lower Y

1

ray energy of As76. Since the average entrance angle to the magnet

(158°) is quite different from 1§00, is appreciably smaller than ¢

€3

As76 was obtained weekly and a new source was prepared daily.

1

The érsehic was dissolved in hydrochloric acid, making the isotopic
formAa liquid at room temperature. In order to con?ert the arsgnic'
chloride iﬁto a form which would precipitate on evapofation, nitric
acid was added to the radioactive solution before'evaporation,‘and the

resultant solution was concentrated by boiling. In this way arsenic

pentoxide was formed which crystallized under heat evaporation. Each

source was prepared by placing drops of the radioactive A3205 solution

onto a thin gold film which had been deposited by vacuum evaporation

‘on %-mil‘mylar, Then the drops were evapdrated‘tb dryness. The

radioactive deposits were restricted to a % inch diameter circle.

The sources prepared at the end of the week were much thicker
than the éources prepared immediately after receiving fresh material.
The amount of As on the source varied from 0.05 mg to 0.7 mg. Of
course, soﬁrces prepared by evaporation to dryness are ﬁot uniform,
o) it was ﬁof possible to calgulate the source thicknéss; Héwever;we

did not expéct the source thickness to distort the data since the -




particle energy was so large. When the final results were examined,

there was no statistically significant change in § as a function of
the sourcec thickness,

During the measurements the magnetic field was reversed every 10
minutes. :Even though this period is short compared to the half life of
the source (26.5_hrs), it was still necessarylto carefully correct for
-the decay‘qf the source in order to be able to check'the stability of
the equipment aCCurétely. The averagé strengtﬁ of'the source during
each 10 minute measurement and the change in theltrue to chanég coinci-
denbé ratio were included in the corrections. | . :

During the calibration run on Co60 PY was measured as a function
of the B pérticle energy in a manner identical to ihat described in
reference‘lo. Observing the energy dependence as well as the magﬁitude
of P provides. an additional check on the performance of the instrument.

A diffexent mode of operation was used whenxthe circular polari-
zation correlation of As76 was measured. It is clear from the partial
dec;y scheme for As76 shown in Figure 2 that the 1.76 MeV B tran;ition
. iimits the energy range for which measurements can be ﬁade on the 2.41
MeV. transition. Furthermore,an analysis using the other experimental
'observables showed that the energy dependence of P Qas likely to be
small in the available energy région. Therefore, for the As76 measure-
ments, a single channel analyzer was set to accept'électrons in tﬁe
energy interval from 1.4 to 2.0 MeV. Le;s than 5% of the coincidence
events in this‘interval were due to the 1.76 MeV'transition. (A second

window was set from 2.0 to 2.4 MeV, but the number of events in this

interval was too small to yield usable statistical accuracy for the
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4matrix.e1emeﬁt-extraction.)

One of‘tﬁe major advantages of the electronié system used in
thg experiment is that it can collect data rapidly since it will
acceﬁt verythigh B single counting rates (up:to 106 cqunts/second).
However, ;his éapability cannot be:used if the source strength is
limited by the trﬁe-to-chance coincidence ratio. The true-to-chance
coincidence Fafio'is low in the experiment becausg pf the 2.97 MeV
tfansition to the ground state. This problem was overcome by using:
a time to amplitude converter (TAC) to record the B-vy coincidences.
The TAC output'was routed to alternate halves of a multichannel
analyzer by tHé magnet control system. . The number of trué coincidences
could.be acéurately determined by using the complete TAC spectrum
to correcfffor the chance coincidence events. Theifull width a;
half méximqﬁ df the true coincidence peék was 3.7.nse§.

The.foliqwing résult was obtained for the circular polarization

parameter’ §

& = 0.0041 + 0.0008

for 1.4 MeV <:EB < 2.0 MevV, <esy> = 158° . The ﬁﬁcertainty is pri--

marily stétiStical with a smali contribution from the. uncertainty in

the efficieﬁéy.

III. Matrix Element Extracfidh"

The following data was used to set limits on the nuclear
matrix elements: the circular polarization obtained in the present

experiment, the -y directional correlation of Fischbeck and Newsome11
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and Raéhavén;-érabowski, and Steffenlz, the nuclear orientation results
of Pipkin, Bradley, and Simpson13, and the B spectrum shape of‘Nagarajan
This expefiménﬁal<data is not adequate to give an unambiguous'set_of |
nuclear maﬁrix elements. Thergfore)in the following presentation of
the results, theoretical arguments are given which show tﬁat one typé
of solution is'much more likely to be correct than the other possibili-
ties,‘ |

The details of the matrix element extraction have been published

. . 15
2 Exact electron radial wave functions were used ~, and

previousiy
the effect of screening by étomic electrons was in;luded16; The most"
distinctive feature of the analysis is the procedure'used to include
higher order matrix elements. The most important highef order matrix
element parameters are x' and u' because these paraﬁeters occur in Y
with a relatively large coefficient (d = -0.185, see Table 1). Tﬁe
parameter X which occurs in the tﬁeoretical expression for the vector
.hagrix élement.ratio ACVC (Equation 2) is equal to x'/x . Therefbre,a
restriction can be placed on the higher prder matfix element x' by

requiring that the experimental value Aexp and the theoretical value

ACVC of -the vector matrix element ratio agree.

= Dt
Aexp D yo/X

Requiring agreement with the Damgaard and Winther value for ACVC is
very different from requiring agreement with the Fujita-Eichler value
for AgVC . Fujita and Eichler assumed that the Coulomb hamiltonian

was diagonal. The procedure used here makes no assumption about the.

contribution of the off diagonal elements of the Coulomb hamiltonian,
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The only restriction is that the contribution be the same in ACVC and

in the B obsérvables.

A complete derivation for ACV is given in reference 6. The CVC

C
theory has'beén tested experimentally so the primary question about the
derivation is whether or not the assumed form of the Coulomb potential
_is adequate. Fayans and Khodel have discussed the effect on the Coulomb
potential-6f inc1uding quasi-particle interactions:_.In their first
paper17 they éuggested that the poﬁential used by Damgaard and Winther
was not adequate, HoweVer)after including furthgr refinements, these"
‘authors 1ate¥ concluded18 that the simple potential used by D;mgaérd
and Winther was correct,

There i; also experimentalAevidencelg from an analysis of Rb86
for the vglidity of the Damgaard and Winther expression for ACVC"

When the value of A was adjusted so that some acceptable matrix element

sets‘had Aexp equal to A

cve then the. experimental data excluded any

set of matrix elementsfor which A and AC' did not agree to within
exp vC ,
20%. This égreement between A and AC occurred for reasonable
, ‘exp vC -
values of A(-0.6 < ) < 0.8).
In the présent analysis of As7§ the existing experimental data

is not sufficient to set good limits of error on the matrix elements.
"Thefeforeiwe have analyzed the data using the restriction that Aexp
must agree with ACVC to within 20%. This restriction seems quite
reasonable considering the theoretical and experimental evidence for
the Damgaard and Winther expression for ACVC

The operators in the matrix elements u and x and in u' and x'

have the same radial dependence. Thus it is reasonable to expect that
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Wifh'this ésgumptidn the parameter )\ can élso be used to make an
accurate estiméte.of the‘contribution of u' to the B decay.

The ééntribution of the higher‘order éarametersy', w',‘and z'
is less ihpdrtéﬁt because they enter the-fofmuias Qith a small
coefficient (a'= -0.029). Nevertheless, the results are quoted for
yo,'wo,_and z, not y, w, and z to make clear that there gre small
contributions from y', w', and z'. In unusual cases the distinction
between'yo'and y coulq be important. The experimeptal value of the
vector mat:ix element ratio is Aexp = D'yo/x , agd thé theoretical '
value is ACVC‘= D'y/x . If it is possible for y{ to be much larger
than y, then it is -difficult to compare Aexp and ACVC . TheAhigher

-order parameters s', r'

, and t' have even smaller coefficients so they
are completely ﬁeglected.

-+ In sUmméry, the procedure is ﬁo vary )\ and accept all sets of
matrix elements which agree with the experimental data and have a

value of Aexp which agrees'with AC to within 20%. = The experimental

vVC
data places a restriction on the range over whiéh,x‘must be varied.’

b i tside the range -2 to +3, does not ree with for
I A is ou ang o +3, Aexp o ot agree wi ACVC o

6
As7 .
In order to demonstrate the improvement that can be made by

using ACVC , the analysis was performed with and withOut a restriction
on Aexp . .Three typical sets of matrix element parameters are shown

-in Table 2. 'In each of the sets, the contribution of the higher order

matrix elements was assumed to be x'/x = u'/u =0.6 . The theoretical
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valie of ACV isk0.34 when )} = 0.6 ., A

c for set 1 is in good agree-

exp »
ment with ACVC’ while for sets 2 and 3 Aexp is much tpo loy. Therg is
a second reason for rejecting sets similar to 2 and 3. In both cases
wo-is much greater than V. Even though it is possible for w and v
to caﬁcel so tﬁatAthe combination V is smaller than the individual
‘matrix elements, such a large cancellation in V is very unlikely.
A'mqre Eoﬁplete éicture of the effect of uéing ACVC is shown in
Table 3. The definition of the parameters is given in Table 1.
Limits of uncertainty on the matrix élements are shown with a 20%
resfrictiqn og Aexp and with no restriction on Aexp . When ACVC is
used the limits are valid for all acceptable values of AL However,
when ACVC wés not used the contribution of x' and u' was fixed at 0.6.
Thg uncertainties for the analysis without ACVC would have been even
larger if the contribution of x' and u' had been varied.
The advantages of using ACVC in the énalysisAa:e-evident. Much
better limits can be set on the matrix elements, .the mos£ imporfant
higher order métri# elementé,x' and u' can be inciuded'in the analySis,

and additional nuclear structure information can be obtained by

setting limits on the ratio A of two of the radial matrix elements.

IV, DISCUSSION

In order to interpret the results:presented in Table 3, it is
important'to'recognize that there is a strong coffelafion among the
matrix elements. The true value for/a particularlmétrix element may
be anywhere within the rangé of uncertainty quoted. However,when one

matrix element is fixed at a particular value, the experimental data
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would ﬁsualiy set limits of uncertainty on the other matrix elements
which would be much‘smallér than the 1imiF§ given here. Therefore,
when a nuclear model is tested, it is not sufficient that the’theoretical
matrix elemgnts lie within the quoted 1imifs; .The theoretical matrix
elements muéf éfedict observables which are consistent with the experi-.
mental daté.

As a further'example.of»the‘interplay aﬁong fhe métfix elements,
it is not negessarily valid to assume that the matrix element ﬂ;o has
the maximum size its limits permit while all of the other ﬁatrix elements
have their minimum possible sizes.

The most probable value of a_matrix element is the value which
occurs most frequently in the analysis. (This argument has-beén pfe-
" sented in-detail in reference 2). The most probgble_values when Aexp
is restricted are given in Table 3. The normalization is such that the
maximum physical size of a radial matrix element is /2 . .The maximum‘
expected size of a:relativistic matrix element is épproximately a
factor of IQ‘smallér._bAil of the matrix elements of As76 are feduced'
by an ordér Qf magnitude from their maximum possible size. The cén-
tribution oflthe AJ =0, 1, and 2 matrix eleménté ére appfoxiﬁately'
equali This result is not even in qualitative agreement‘with the
~general prediction of the shell model that thevBij.matrix élement (Mz)
will be.dominant in nonunique first forbidden transitions. As is
usually'tﬁg case, the data cannot set good }imits on nwo because the
experimental Qbser&ablesAare insensitive to this pafameter.

When the matrix elements must be in a very restricted range

in order to make Aexp and ACVC agree for a particular value of A ,
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then that A\ is not likely to be the true value, When there is a
different A.for which Aexp and ACVC agree for a large range of matrix
elements, one of these matrix element sets is likely to be the correct
set. Therefore;the most probable value of X\ is taken as the point where
agreement between A and A is least sensitive to the exact size of
: exp cvC . : .

the matrix elements. The result of A = 0.8 indicates that the contri-
bution offthé_dff diagonallmatrix'elements of the Coulomb hamiltonian-
is small. However, a large contribution cannot be excluded.

As was noted in the introduction, the circular polarization P
cannot be determined from the observed effect § unless the correlation
» and A, are known. A, is known experimentally.

3 2

In all of the sets which met the restriction on'Aexp s A1 was much

'coeffigients Al’ A2

3‘.- 3 was set equal to zero, and P  was deter-
Y

mined from § by using equations 7 and 9

larger than A Therefore; A

,Py(,l.a MeV < E_ < 2.0 MeV , QBY = 180°) = + 0.105 + 0.02

B

The analysis also shows the importance of using § rather than P
in the matrix element extraction. Sets similar to 2 and 3 in Table 2

frequently had values of A3‘which were lafger than Al' For such a

set, the P consistent with § would be larger because €q is less than -
S |
We have also investigated the possibility of performing additional
experiments which could set better limits of error on the matrix elements
and also confirm the theoretical predictions which have been used in

the preseﬁt'analysis. The two experimental observables which would be

most useful are the beta spéctrum shape correction factor C(W) and the



B energy dependence of PY . The theoretical values of P#(W) and C(W)
for sets 2 and 3 are different f;om the theoretical values for set 1.
Howeveg,it would be quite difficult.té obtain sufficient experimental
accuracy to distinguish between the sets. C(ﬁ) would have to be

measured Qiéh at least 1.5% accuracy in the energy interval from EB =

1.7 MeV to 2.2 MeV, br C(W) would have to be meéSUred with at least 2.5%

accuracy from E, = 1.0 MeV to 2.2 MeV. 1In order to measure PY(W) with

B
sufficient accuracy it would take approximately one year with our

instrument which-accumulates data very rapidly. UnfortunateI% neither
measurement would. confirm the theoretical prediction that Aexp must be

approximately equal to ACV Since there are two good theoretical

C .
reasons for excluding sets similar to 2 and 3, further measuremeptsnpn
C(ﬁ) and Py(W).do not appear to be worthwhile. Tﬁg nuclear matrix
elements gré even less sensitive to the nuclear origntation aﬁd B-v
directionalicorrelation parameters, so there appear to be no additional
‘experimenfs which would reallyAbe useful,

The authors would like to express their apprcciation to Mr.

J. S. Schweitzer for his assistance in the matrix element analysis.




FIGURE CAPTIONS

Schematic diagram of the detector and scattering magnet geometry.

Partial décay scheme for As76.
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. Table 1, Definition of Matrix Element
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.Table 1. (contd.)
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AT = 0 ;
Set v w Y
A o |
: z
1 -0.622 -2.86 i -0.266
. . i -
: i
9 0.0706 -12.0 - | 0.284
3 -1.31° 42.1 ¢ 0.979

-0.176
0.0526

0,647

Typical matrix element parameter sets.

AT =2

i
X u iz
T o

-0.577 -0.433i 1.0

0.297 -0.220} 1.0

[

|

4.87 -1.16 , 1.0

i

!
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A Aexp A
0.6 .31
0.6 .18
0.6 .13
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Table 3. Results for the nuclear matrix elements of the
'2.41 MeV transition in<As76. The definition of

the parameter is given in Tabel 1.

D = 0.149 d = -0.185 a=-0.029 p = 0.0129

Matrix Elements Results with Results without
hexphove £ 200 wsing gy
_ + 0.007 -
w -0.04 - 0.001 . =0.01 £ .035
T, 0 £0.3 | 0+ 1
+ 0.018 .
ih4 -0.017 - 0.011 0 £ 0.03
+0.008 |
ﬂD'yo -=-0.012 - 0.010 0 £ 0.025
+0.025
= 4 -0.038 - 0.017 - 0.02 £ 0.075
+ 0.052 |
- Ta , : -0.028 - 0.064 . -0.036+ 0.07
0.030 S
nzo +0.065 - 0.010 ’ 0.073+ 0.06 -
+ 2.2
A 0.8 - 2.8
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