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We present the results of a decomposition of the angular distribution of the continuum ob-
served in the %%Zr(p,n) reaction at 200 MeV into different angular momentum transfers. We
found significant amounts of L =0 strength over a wide range of excitation energies in the con-
tinuum, which sums up to more than half of the missing Gamow-Teller strength.

[NUCLEAR REACTIONS Continuum Gamow-Teller strength in (p,n) reaction.

Recently a simple model has been proposed! for
the continuum part of the spectra as observed in
medium energy proton scattering. This model, which
considers the quasielastic scattering from the nuclear
surface, is in good quantitative agreement with the
data for 800 MeV (p,p').2 For 200 MeV (p,n) on
%9Zr (Ref. 3) the same model calculation under-
predicts the cross section at forward angles by about
2.0 mb/sr MeV at an excitation energy of 30 MeV.
At larger angles (8 > 15°) the calculation agrees with
experiment. This discrepancy at forward angles
might imply that the continuum contains a consider-
able amount of L =0 transfer strength in addition to
a real ‘‘background” due to quasielastic scattering.
Since only about 30—40% of the Gamow-Teller (GT)
strength (about 55% if all the cross sections under
the GT peak are included*) is identified in the peak
region,’® the remaining fraction could be hidden in the
background. In this Brief Report we will present an
empirical estimate of the continuum strength, based
on the measured angular distribution in the continu-
um.

In order to be more quantitative we have made a
decomposition of the experimental angular distribu-
tion into several angular momentum transfer com-
ponents, using the distorted-wave Born approxima-
tion (DWBA) angular distributions for individual L
transfers. The optical model parameters were taken
from Ref. 6, and we used as a form factor the deriva-
tive of a real Woods-Saxon potential with V' =10
MeV, Ro=1.15 fm, and ¢ =0.16 fm. At the

momentum transfers (¢ <70 MeV/c) in which we
are interested, we can neglect the tensor force in the
direct channel. The strength of the tensor force in
the exchange channel is, however, highly uncertain.
A strength comparable to that taken in Ref. 7 does
not significantly alter the shape of the angular distri-
butions. Since our results do not depend on an
overall normalization factor, we have neglected the
tensor force altogether. Because only L =0 peaks at
0° the unfolding procedure works reasonably well for
assigning the L =0 strength.

We have made two different fits to the data. In
the first we have fitted the excess cross section over
the predicted quasielastic background at £, =30 MeV
with a sum of L =0, 1, and 2 angular distributions.
As is shown in Fig. 1, this fit reproduces the data at
all angles. In the second approach we fitted the ex-
perimental cross section as a sum of L =0, 1, and 2
but disregarded the quasielastic background. Since
the L =2 angular distribution falls off sharply beyond
0=10°, we considered only the data at § < 10° in our
fit. Both procedures resulted in the same amount of
L =0 cross section, which is about 40% of the total
cross section at §=0°. Since the latter method is in-
dependent of the model of the background, we re-
peated the same analysis also at £ =15 and 45 MeV.

“We found almost the same L = 0 spectroscopic

strength at these energies, although the actual L =0
cross section at 0° is falling sharply with increasing
excitation energy. We should note here that the ex-
traction of the L =0 strength at higher energies
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FIG. 1. Decomposition of the angular distribution into
several angular momentum transfers observed in the 200
MeV (p,n) reaction on %Zr at E, =30 MeV in excess of the
quasielastic background as calculated in Ref. 1.

(Ex > 50 MeV) in this method becomes difficult be-
cause the L =1 angular distribution becomes forward
peaked also, due to large momentum transfer even at
9=0° The extracted L =0 strength would corre-
spond to the cross section of 2 mb/sr MeV at §=0°
at the energy loss of the Gamow-Teller resonance.
The estimated uncertainty in the determined L =0
cross section is estimated to be 30%. The determined
L =0 strength does not change if higher angular mo-
menta transfers, L > 2, are included in the fit since
their strength vanishes at small angles. If we assume
the same strength over the energy interval between
15 and 45 MeV as supported by our analysis, we
could account for about half of the missing GT
strength.’ The remaining L = 0 strength could lie
above Ex = 50 MeV but its identification becomes
impossible at this high energy as mentioned above.

In conclusion, we found a significant amount of
the L =0 strength in the continuum over a wide
range of excitation energy. This finding agrees with
the result of the recent calculation of Bertsch and
Hamamoto® where the large fraction of the GT
strength is predicted to move into the continuum due
to the coupling to the two-particle two-hole confi-
gurations. It would be useful to extend this analysis
to other cases, to better understand the problem of
the missing Gamow-Teller strength.
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