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Spin dependence of the isospin-forbidden decay sBe(E„=27.5 MeV): d+6Li
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The first T =2 state in Be (E =27.483 MeV) has been studied by means of the isospin-forbidden
resonance in the reaction d+ Li~a+a. Angular distributions of the cross section and of the four

analyzing powers for the reaction Li(d, a) He have been measured at energies above, belo~, and on
resonance. Off-resonance analyzing power measurements have also been obtained for
H( Li,a) He. Because of the symmetry properties of the reaction, the number of independent col-

lision matrix elements is fairly small, and this makes it possible to determine the matrix elements
directly by fitting the data. By comparing the matrix elements, one can determine partial widths (I 0

and I 2) for decay of the SBe state into d+6Li states with channel spin 0 and 2. The measured ratio
of the partial widths is I 2/I o ——0.322+0.091.

I. INTRODUCTION

Experimental information about isospin mixing in nu-
clei can be obtained in a number of ways. One common
approach is to study nuclear processes which would be
forbidden if isospin were strictly conserved. Recently,
Freedman et al. ' have measured the partial decay widths
for various isospin-forbidden decay modes of the lowest
T =2 state of a number of A =4M self-conjugate nuclei,
including Be. Very few calculations of these partial
widths have been made; however, in the case of Be Bark-
er and Kumar have performed a shell model calculation.
The results of this calculation are in fair agreement with
the measurements. In the calculation the Coulomb in-
teraction is treated as a perturbation which mixes the
T=2 state with nearby T=O and T=1 states of the
same spin and parity (j =0+). This mixing is assumed
to be responsible for the isospin-forbidden decays. Isospin
mixing in the final state is neglected, since in this case the
nuclear states involved are generally at low excitation en-
ergies.

In this paper we will present the results of a new experi-
mental investigation of the isospin-forbidden decay of the
lowest T =2 state in sBe (E,=27.483 MeV}. The experi-
ment involves a detailed study of the reaction
d+ Li~a+a with polarized d and Li beams. Although
both the initial and final states of these reactions have
T =0, the T =2 state in Be can be observed as a narrow
resonance in the d+ Li~o;+a cross section. In the
present experiment, we have used a polarized deuteron
beam to measure angular distributions of the cross section
cr(8) and of the four analyzing powers iT, &(8) Tzo(8),
Tzi(8), and Tzz(8) for the Li(d, a) reaction at energies
above, below, and on resonance. In addition, a polarized
Li beam has been used to measure angular distributions

of the four analyzing powers at energies above and below
the resonance for the reaction H( Li,ct }.

In a general sense, there is reason to believe that mea-
surements of the polarization observables may turn out to
be important in the study of isospin mixing. Since these
measurements provide information about the spin depen-

dence of isospin-violating processes, they allow one to dis-
tinguish between isospin mixing caused by Coulomb in-
teractions, which are spin independent, and possible spin-
dependent isospin-violating components of the strong in-
teraction.

In the present experiment, the use of polarized beams
makes it possible to completely determine the
d+ Li~a+a reaction amplitudes on and off resonance.
With this information we are able to extract the separate
partial widths for the decay of the T =2 state into various
angular momentum channels of the d+ Li system.

The experimental techniques used to measure the cross
section and analyzing powers are outlined in Sec. II. In
Sec. III we describe the analysis in which the reaction am-
plitudes and partial decay widths are determined from the
measurements. The significance of the results is discussed
in Sec. IV.

II. DESCRIPTION OF THE EXPERIMENT
A. The 6Li( d, a)4He measurements

The experimental procedures used to measure analyzing
powers are similar to those described in detail in Ref. 4.
The cross section try for a reaction induced by a polarized
deuteron beam can be written as

trp(8) =a(8)[1+2iTii(8)Re(itii )+Tzo(8)tzo

+»zi(8)Re(tzi )+»zz(8)Re(tzz)] .

Here, o is the unpolarized-beam cross section, Tk are the
analyzing powers, and tk are the corresponding deuteron
beam polarizations. The analyzing powers are defined ac-
cording to the Madison convention. From Eq. (1) one
sees that the analyzing powers can be determined from
measurements of ratios of cross sections for various polar-
ization states of the incoming beam. Thus, to obtain the
analyzing powers, one needs to measure only relative cross
sections and the beam polarization parameters.

The T=2 resonance in Li(d, a} He is observed at a
deuteron lab energy of 6.96 MeV . Measurements by Noe
et al. indicate that the width of the resonance is 5.5+2.2
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keV. The narrow width presents certain experimental dif-
ficultie. First, it is necessary to use a very thin target,
and this severely limits the countin. g rate. In addition, one
must be concerned about beam energy shifts. Since the
cross section and analyzing powers vary across the reso-
nance, a slight energy shift in the midst of an angular dis-
tribution measurement could result in systematic errors.
These difficultie can be overcome, in part, by employing
a large number of detectors to measure a complete angular
distribution with a single run.

A schematic diagram of the experimental arrangement
used for measuring the analyzing powers is shown in Fig.
1. Deuterons from the University of Wisconsin Lamb-
shift polarized ion sources and tandem accelerator were
momentum-analyzed by a 90' bending magnet and
focused through rectangular slits 1.0 mm wide by 1.5 mm
high at the entrance to the scattering chamber. Feedback
systems were employed to keep the beam centered on the
slits. a particles were detected in ten thin solid state
detectors arranged as shown. In all cases, the peak of in-
terest was free of background and was cleanly separated
from other peaks in the spectrum, since the Q-value of the
reaction is quite high (22.4 MeV). The target consisted of
30 p, g/cm LiH evaporated onto a 10 pg/cm carbon
foil. The thickness of the LiH layer corresponds to an
energy loss of about 4 keV, which is comparable to the
width of the resonance.

After passing through the main scattering chamber, the
beam enters a He( d, p) He polarimeter which is used to
measure the beam polarizations Re(it» ), tzo, Re(t2& ), and
Re(t22). The uncertainty in the overall normalization of
the measured polarizations is about 2%.

In order to obtain a relative measure of the integrated
beam current during a run, one would ordinarily use a
Faraday cup to collect the beam or employ as a monitor
some reaction whose analyzing powers are well known
(preferably zero). It was our original intention to use
deuteron scattering from the hydrogen in the target as a
beam monitor. However, this method was abandoned
when it was discovered that the hydrogen-to-lithium ratio
in the target was decreasing during the course of the ex-
periment, presumably as a result of beam heating. In ad-
dition, the amount of Li on the target was observed to

decrease. For this reason it was necessary to monitor the
target thickness in addition to the beam intensity. This
was done by observing deuteron elastic scattering from Li
with a pair of monitor detectors placed symmetrically to
the left and right of the beam at 8hb ——20'. The disadvan-
tage of this approach is that one needs to carry out a
separate experiment to determine the T2p and T22 analyz-
ing powers for deuteron elastic scattering. (Measurements
of iT» and T2& are not needed since the contributions
from these analyzing powers cancel when the counting
rates in the two monitor detectors are added. ) The elastic
scattering analyzing powers were measured at all relevant
energies and were found to be very small
( T20-0.00+0.006, Tz2 ——0.01+0.007). Measurements
obtained at the different energies agreed to within the sta-
tistical uncertainties.

At the start of each running period, the resonance was
located by measuring an excitation function of

o (8, = 15.1')/cr(8, =75.4')

(corresponding to lab angles of 160' and 90'). Previous
measurements3 show that o (15.1') increases on resonance
whereas cr(75.4') decreases, so that the ratio is sensitive to
the resonance position. A typical excitation function is
shown in Fig. 2. In all cases, the peak of the resonance
was observed when the 90' analyzing magnet was set for a
deuteron energy of 6.96 MeV.

Measurements were taken at the resonance energy 6.96
MeV, above the resonance at 7.04 MeV, and below the
resonance at 6.88 MeV. At each energy the analyzing
powers were determined by taking runs for several dif-
ferent polarization states of the incident beam (see Ref. 4).
To check for possible systematic errors (e.g., errors result-
ing from beam energy shifts) the entire set of measure-
ments was taken two times at 6.88 and 7.04 MeV and four
times at 6.96 MeV. In all cases observed deviations were
consistent with expected statistical fluctuations. The re-
sults reported here are weighted averages of the individual
measurements.
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FIG. 1. Experimental setup for the Lic d, o. ) He measure-
ments.

FIG. Z. Typical excitation function of o {8, = 15. 1 )/
oI', 8, =75.4') for Lic,'d, a) He. The curve is a guide to the eye.



34 SPIN DEPENDENCE OF THE ISOSPIN-FORBIDDEN DECAY. . . 403

From the polarized-beam measurements one obtains, in
addition to the analyzing powers, information on the vari-
ation of the cross section with energy. However, no infor-
mation is obtained about the angular dependence of cr(0).
In principle, one could obtain the angular distribution by
measuring the relative solid angles of the various detectors
in Fig. 1; however, this was not attempted. Instead, angu-
lar distributions of the relative cross sections were mea-
sured in a separate experiment using an unpolarized beam
and a single detector. The overall normalization of o(e)
was fixed by normalizing the data to existing cross section
measurements' at 7 MeV.

The measurements are shown in Fig. 3. Since the final
state involves identical particles, the cross section and
analyzing powers must be either symmetric or antisym-
metric about 90' in the c.m. frame, and therefore measure-

ments are shown only for the forward hemisphere. The
measurements designated as "off resonance" are averages
of the measurements taken above and below the reso-
nance.

It is interesting to note that while the resonance has rel-
atively little effect on the cross section (o changes by at
most 8.6%), the analyzing powers are quite different on
and off resonance. This is particularly true for Tio at for-
ward angles.

The error bars shown in Fig. 3 include counting statis-
tics, the statistical uncertainties in the measureinents of
the beam polarization, and the uncertainty in the monitor
reaction analyzing powers. The error bars on the cross
sections include an estimate of systematic errors associat-
ed with the measurement of the off-resonance angular dis-
tributions. In addition to the errors shown in the figure,
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FIG. 3. Angular distributions of the cross section and analyzing powers for Li{d, a) He, at and near the resonance energy for the
lowest T =2 state in Be. The off-resonance data are averages of measurements taken above and below the resonance. The curves are
least-squares fits to these data and the measurements shown in Fig. 5.
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the measurements are subject to an o verall normalization

uncertainty of 2% for the analyzing ) powers and 10% for
the cross sections.

0.0

H( Li, u} He

XL.,=20.79 MeV

B. The ~H(6Li, a) He measurements

The analyzing powers iTt~, T20, T2&, and Tz2 for the

reaction H( Li,a)"He have been measured at a total of
six angles. Only off-resonance data were obtained for this
case. A schematic diagram of the experimental arrange-
ment is shown in Fig. 4. A 6Li be un from the University
of Wisconsin crossed-beams polarized ion source" was ac-
celerated and focused into the same scattering chamber
used for the deuteron analyzing power measurements.
The target consisted of a 2 cm diameter gas cell filled
with deuterium gas at a pressure of approximately 760
Torr. The entrance and exit foils were 2.5 p, m thick Ha-
var. a particles were detected with a total of six thin solid
state detectors arranged in symmetric pairs to the left and
right of the beam. Each detector was equipped with a slit
system which intercepts reaction products produced in the
gas cell foils. A measure of the integrated beam current
was provided by a Faraday cup located at the back of the
scattering chamber.

The T=2 resonance in H( Li,a) He is located at a Li
lab energy of 20.79 MeV. Measurements were taken
below the resonance at 20.55 MeV and above the reso-
nance at 21.03 MeV, corresponding to deuteron energies
of 6.88 and 7.04 MeV, respectively, for the Li(d, a) He
reaction.

Measurement of the analyzing powers was complicated

by the fact that no polarimeter was available for Li
beams. The polarization of the incident beam was deter-

mined periodically throughout the experiment by making
use of the fact that for a given c.m. angle and energy, the
analyzing power A~~ ( = —T2O/v 2 —W3T22) must be the

same for the reactions 6Li{d,a) and H(6Lt, a) (see, for
example, Ref. 12). By orienting the spin-alignment axis of
the beam along the y axis, where we have adopted the
coordinate frame of the Madison convention, one may
thus determine the tensor beam polarization parameter,

~&0. The beam polarization was typically r20 ——0.63 (ap-

proximately 89% of the theoretical maximum), and was

measured to an accuracy of approximately +3.5% [in-
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FIG. 5. Angular distributions of the off-resonance analyzing

powers for 2H(6Li, a}He. The data are averages of measure-
ments taken above and below the resonance. The curves are
least-squares fits to these data and the measurements shown in
Fig. 3.

eluding statistical errors and the uncertainty in the

Li{d, a) A» values].
Four separate runs were takeo at each energy and angle

setting to measure the four analyzing powers. In each
case the spin-alignment axis of the beam was oriented to
maximize the beam moment of interest (s along 2 for
Tzo, along the line x =z for T2~, along x for T2z, and
along y for iT»). This procedure reduces the sensitivity
of the measurements to errors in the orientation of the
spin. For the measurement of iT» a purely vector polar-
ized beam was used. Since a direct measurement of the
vector beam polarization was not possible, it was assumed
that the degree of depolarization was the same as for the
tensor beam; i.e., the polarization was taken to be
~~0——0.73, which is 89% of the theoretical maximum.
For each run a fast spin-switching cycle, which included
states with positive, negative, and zero polarization, was
employed. Since it is possible to determine the analyzing
powers by combining the unpolarized data with the data
from either the + or —spin state, the full data set pro-
vides two measurements of each analyzing power.

The measurements are presented in Fig. 5. The error
bars shown include only the statistical errors. In addition
to the statistical errors, the measurements are subject to
an overall normalization uncertainty which arises from
the uncertainty in the beam polarization. This is taken to
be +3.5% for the tensor analyzing powers and +5% for
lr)).

III. ANALYSIS
A. Determination of the matrix elements

FIG. 4. Experimental setup for the Ht Li,a) He measure-
ments.

The cross section and analyzing power measurements
contain enough information about the d+ Li~a+a re-
action to allow an empirical determination of the collision
matrix elements. The first step in the analysis is to derive
an expression which gives the observables in terms of the
matrix elements of the reaction. According to Lane and
Thomas, ' the transition amplitudes for any nuclear reac-
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tion can be expressed in terms of a set of collision matrix
elements U@ &, , where 1 and s (l' and s') are, respectively,
the orbital angular momentum and the channel spin in the
entrance (exit) channel, and where j is the total angular
momentum.

Since the final state of the d+ Li~a+n reaction con-
sists of two identical spin-zero particles, s'=0 and j=I'.
Symmetry requires I' to be even, and by parity conserva-
tion l must also be even. The allowed values of s are 0, 1,
and 2. These restrictions greatly reduce the number of
nonzero matrix elements.

It is straightforward to show that the cross section and

analyzing powers for Li( d, a } He can be expressed as

o =
9 (
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I
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(7)

Similar expressions can be obtained for the Li analyzing
powers. The formulas in this case are identical to Eqs.
(3)—(6), except that the sign of A 11 is changed wherever it
occurs.

Of particular interest in our analysis are the matrix ele-
ments with j=0. Since the T=2 state in Be has
j =0+, only these matrix elements may resonate. Two
j=0 matrix elements occur: one with I =s =0, referred
to as the "non-spin-flip" amplitude, and a second with
l =s =2, referred to as the "spin-flip" amplitude. The
purpose of our analysis is to determine how these two ma-
trix elements change in crossing the resonance. This will
make it possible to obtain the separate partial widths for
decay of the r=2 state into the non-spin-flip and spin-
flip channels of the d+ Li system.

In order to determine the collision matrix elements, a
computer program incorporating a nonlinear regressions
routine was written. In this program the matrix elements

are treated as free parameters which are varied to produce
the optimum fit to the data. This is done in the usual way
by minimizing the quantity

2f

Here the quantities y; (f;) represent the measured (calcu-
lated) values of the cross section and analyzing powers,
while by; is the corresponding experimental uncertainty.
The quantity n is the number of data points, and m is the
number of adjustable parameters.

In the fitting program the on- and off-resonance data
sets are analyzed simultaneously. On resonance the two

j=0 matrix elements are written as a sum of a back-
ground term Ui","sl, and a resonant term Ut, J, while for
the off-resonance data only the background term is re-
tained. The remaining matrix elements are constrained to
be identical for the two data sets. All matrix elements
with l (6 were included in the analysis.

Our initial attempts to fit the data in the manner just
described did not lead to acceptable g2 values. In these in-
itial fits the uncertainties used in the calculation of X
were just the errors shown in Figs. 3 and 5. This neglects
two important sources of error. The overall normaliza-
tion uncertainty in the measurements and the error which
results from uncertainty in the setting of the detector an-
gles can both be comparable in magnitude to the statisti-
cal error.

One way to include the effects of the angle uncertainty
would be to increase each of the by; by adding in quadra-
ture a contribution proportional to the angle uncertainty
times the slope of the analyzing power. However, this ap-
proach does not properly account for the fact that all the
analyzing power measurements at a given angle are sub-
ject to the same angle error. In order to include these
correlations properly, we treat each of the 16 detector an-
gles (ten angles for the deuteron data, six for the Li data)
as a measured quantity with an uncertainty 58, and allow
for the possibility that the true value of the angle can
differ from the measured value. This is done by incor-
porating into the fitting program 16 new adjustable pa-
rameters which represent the true detector angles. In ad-
dition, we modify the formula for X /Ã to include 16 new
terms, in which f; is the true angle, y; the measured angle,
and hy; the uncertainty. The angle uncertainties were
taken to be +0.1' in the lab frame.

The same approach was used to include the overall nor-
malization uncertainties. In this case we added six adjust-
able renormalization parameters (one for each of the four
deuteron analyzing powers, one for the Li vector analyz-
ing power, and one common parameter for the three Li
tensor analyzing powers). Correspondingly, we included
six additional terms in the calculation of X /N. The nor-
malization uncertainties were taken to be +2% for the
deuteron analyzing powers, +3.5% for the Li tensor
analyzing powers, and +5% for the Li vector analyzing
power.

With these modifications we were able to obtain a fit
which has an acceptable X . The best fit, which is shown
by the curves in Figs. 3 and 5, has X /N =1.07 (corre-
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sponding to a confidence level of 0.32}.
The problem of fitting the matrix elements to the mea-

surements produces a complicated X /N surface which,
quite likely, has a number of local minima. In order to
determine whether the fit shown in Figs. 3 and 5 does in
fact give the true overall X /N minimum, the search was
repeated many times using different starting points and
different fitting procedures. In all, over 100 searches were
made, and roughly 10 different local minima were found.
Three of these local minima had reasonably low X /N
values (1.07, 1.09, and 1.10}. Since these three fits have
virtually the same Xz, there is no way to be certain which
one corresponds to the correct physical solution. For-
tunately, the existence of these multiple solutions is not a
serious problem, because the extracted partial widths are
approximately the same for all three cases (see Sec. III 8).
All of the remaining local minima had X /N & 1.36 (cor-
responding to confidence levels of less than 2%) and may
safely be disregarded.

The results of our analysis indicate that the T =2 reso-
nance couples to both the spin-flip and the non-spin-flip
channels. In both cases, the resonant matrix element,
Ui', J., is several error bars away from zero. To demon-
strate the resonant behavior af the spin-fhp matrix ele-
ment, the analysis was repeated with Uz z p constrained to
be zero. The resulting best fit had X /N=1. 71, which
corresponds to a confidence level of 1.7 X 10

Although there is a significant improvement in the fit
to the data when one allows the spin-flip amplitude to
resonate, one might still argue that the reduction in Xz/N
is possibly the result of including more free parameters in
the analysis. To address the question of whether adding
more parameters will produce a significant decrease in
X /N, we performed a number of calculations in which
Uz z p was constrained to be zero while one of the j&0
amplitudes was allowed to "resonate. " In this way we in-
troduce into the analysis a free parameter, Ut, ~. Since
this parameter should be zero, there should be no im-
provement in X /N when the parameter is included. This
test calculation was carried out separately for 15 different
j&0 matrix elements. On the average, X /N dropped
fram 1.71 to 1.63, and the lowest X /N value obtained
was 1.44. These results support the conclusion that the
T=2 compound nucleus state does, in fact, couple to the
spin-fiip channel.

S . '«. + )
1/z

rcS

E ER +i(l /2)— (9)

In this expression the subscripts a and b refer to the in-
cident channel (d+ Li) and the outgoing channel (a+a},
respectively. The quantity E~ is the resonance energy, I

B. Determination of the partial widths

Using the results described in the preceding section, we
may now determine the partial widths for decay of the
T =2 state into the spin-flip and non-spin-fiip channels.
Since we have an isolated resonance in the presence of a
smooth background, the resonant part of each collision
matrix element can be written as a simple Breit-%signer
term,

is the total width, I, and I b are the partial widths, and

P, and Pb are the phases for each channel.
For the d+ I i channel there are two partial widths:

one for the non-spin-flip channel (denoted I p) and one for
the spin-flip channel (denoted I z). On the other hand, the
same outgoing-channel partial width appears in both
Up p p and U2 2 p since the two matrix elements corre-
spond to reactions leading to the same final-state angular
momentum channel. In addition, we note that Up'p p and

Uz20 have the same energy denominator. Thus, it is
straightforward to obtain the ratio of the d+6Li partial
widths in terms of the ratio of the measured resonant ma-
trix elements, i.e.,

I
Uz', z, o I'

I
Uo",o,o I

' (10)

I p
——1165+185 eV, I 2

——375+96 eV . (12)

IV. DISCUSSION

%e have now seen that the measurements allow a deter-
mination of the partial widths I p and I z. A priori, one
would expect the partial width for the s =2 channel to be
small. In the T =2 state the nuclear spins should all be
paired off [i.e., the state is the analog of the He ground
state which has a shell-inodel configuration of (ls&&z) for
the protons and (1s,zz) (2pzzz) for the neutrons], and
since the mixing of this state with the T=0 d+ Li chan-
nels is presumably caused by spin-independent Coulomb
interactions, one would expect the decay to occur primari-
ly to states with channel spin zero.

It is indeed found that I z is small; however, it is not
zero. One is therefore led to ask if the observation of a
nonzero 1 z can be taken as evidence for the existence of

It is important to note that this expression is valid for any
energy E (provided, of course, that E is sufficiently close
to E~ to allow a measurement of U"'), and that it
remains valid even if the matrix elements used are aver-
ages taken over a range of energies. Thus the determina-
tion of I'z/I"p is not complicated by the fact that the ener-

gy loss in the target used for the on-resonance measure-
ments was comparable to I .

Using Eq. (10) and the values of Uo, o, o and Uz, z, o
which correspond to the X /N = 1.07 fit, we obtain

12
Io

=0.322+0.091 .

The uncertainty in I z/I p was found by determining the
curvature of the Xz surface at the minimum. This was
done by carrying out a series of calculations in which
I z/I p was fixed at some value and the remaining param-
eters varied to minimize X . The quoted error is the
amount by which I z/I p must be changed to increase the
total X by 1. The results obtained from the alternate fits,
which have Xz/N=1. 09 and 1.10, are I z/I o=0.357
+0.091 and I'z/I p ——0.325+0.071, respectively.

By combining the result in Eq. (11) with the measured
value of the partial width for decay into the d+ Li sys-
tem (obtained from Ref. 1), we may determine I p and I z

separately:
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isospin-violating forces which are spin dependent and thus
of nuclear rather than electromagnetic origin.

It is rather easily seen that decay into the s =2 channel
is allowed even if the isospin-mixing forces are spin in-

dependent. To see this, it is convenient to introduce two
spin operators. The first, s, is taken to be the sum of the
deuteron and Li spins {i.e., the channel spin), while the
second, sN, is defined as the sum of the eight individual
nucleon spin operators. These two spin operators differ in
that s contains the orbital angular momentum associated
with the internal tnotion of the nucleons in the deuteron
and in Li.

Now the issue is whether Coulomb forces can mix the
T =2 state in Be, which is primarily a state with sN ——0,
with an s =2 state of the d+6Li system. Clearly, this can
occur in a number of ways. First, the s =2 state of the
d+ Li system certainly contains small components with
sN ——0. For example, in the deuteron D state the nucleon
spins are antiparallel to the deuteron spin vector. Second,
the wave function of the T =2 state in Be is presumably
not a pure sN ——0 state, but may well contain sN ——2 com-
ponents. Third, we note that in the collision matrix for-
malism, the quantum numbers l and s refer to the proper-
ties of the scattering state in the asymptotic region. If the
effective d+ Li nuclear interaction contains terms which
do not conserve channel spin, these interactions may in-
troduce small s=0 components into the state which
asymptotically has s =2 and l =2.

It is therefore clear that a measurement of I 2 does not
provide direct evidence for the existence of spin-dependent
isospin-violating interactions. Nevertheless, the present
measurement does provide us with a potentially valuable
piece of information about the spin dependence of the
isospin-forbidden decay. In order to take full advantage
of this information, it will be necessary to carry out a de-
tailed calculation to determine whether the observed par-
tial widths are consistent with what one would expect
based on the assumption that the mixing results from the
Coulomb interactions only. Such a calculation would re-
quire the use of realistic wave functions for the deuteron,
Li, and the Be T=2 state, as well as scattering wave

functions to describe the relative motion of the d+ Li
system.
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