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= -0.55E. This difference is partly due to the
use of backward angles in the latter analysis
and perhaps to its neglect of core excitations.
We have found that the decrease of cross sec-
tion with angle requires P =2 for protons and

P= l for deuterons. This larger value of P in-
creases the damping of contributions from the
interior and may imply a considerably higher
rate of energy dependence of the real potential
than suggested by the work of Buck and Percy.

The J dependence for l = 1 particle-transfer
reactions at Fd = 23 MeV appears to be qual-
itatively in good agreement with the distorted-
wave predictions. This suggests the possibil-
ity that the L = 1,J= l-—,

' effect of Lee and Schif-
fer may be due to the interference of direct
reaction with some other type of reaction mech-
anism.

*Work performed under the auspices of the U. S.
Atomic Energy Commission.
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A small but well-defined resonance was found in 9 Zr near the predicted 7& component

of the giant dipole resonance.

Several years ago, Fallieros, Goulard, and
Ventner' suggested that the giant dipole reso-
nance in nuclei is split into two components:
The larger component occurs at lower energy
and has the same isospin as the target (i.e. ,
T~). The T& counterpart was predicted to be
about 5 MeV higher in energy for Zr. Although
an excess of photoneutrons above a classical
Lorentz line shape has been reported' above
the giant dipole resonance in ' Zr, an obvious
resonant cross section near the predicted lo-
cation of the T& component has not been iden-
tified. This paper identifies the position and

width of what is probably the T resonance.
It would be interesting if experiments sensitive
to other decay modes of "Zr could be performed

in order to provide additional information about
the T& state.

The "Y(p, y,)"Zr cross section at 90; shown
in Fig. 1, a,nd obtained at the Los Alamos Sci-
entific Laboratory tandem facility, shows a
definite resonance centered at an excitation
energy of 21.0 + 0.15 MeV with a full width at
half-maximum of about 0.6 MeV.

The integrated (P, y,) cross section in this
small resonance is 1.5 MeV pb/sr correspond-
ing to a (y, P,) integrated cross section of 0.75
MeV mb/sr. This integrated cross section
is considerably smaller than the predicted par-
tition of dipole strength would imply if the (p,
y,) cross section were equally sensitive to the
T& and T& giant resonance components. How-
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ever, because much of the (P, y, ) strength is
associated with two narrow resonances previ-
ously reported, ' it is not clear that the (P, y,)
cross section reflects the correct relative
strength of the T and T & dipole components.
Although the resonance shown in Fig. l near
21-MeV excitation has not been unambiguous-

FIG. 1. Differential cross section of process ~Y(p,
yo) Zr at 90'. The errors shown are statistical. Be-
cause of some uncertainty in the gamma-detector ef-
ficiency, absolute values are good probably to with-
in 35%.

ly identified as the predicted T& giant resonance
component, this interpretation is the most plau-
sibly available one at present for what would
otherwise be a surprisingly narrow concentra-
tion of dipole strength.

Below E~ =10 MeV, the curve in Fig. l is
in good agreement with the unpublished results
of Black and Hall. 4 Below Ep= 5 MeV, the
work of these authors and the recent results
of Obst, Rauch, and Wahsweiler' indicate pro-
fuse fine structure indicative of compound nu-
cleus formation. The present work is being
extended. It would appear that the cross sec-
tion from 15- to 20.5-Metjr' excitation energy
is dominated by the well-known giant dipole
resonance, while the high cross section at low-
er energies (away from the analog states) may
be attributed chiefly to compound nuclear pro-
cesses.

)The part of this research performed at the Univer-
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