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Spin-flip modes of excitation are known to be important at medium energies. The
most direct technique for studying such excitations i§ Rolarization transfer. We
present here polarization-transfer measurements for (p,n) reactions on Oca and Ca
at 135 MeV. We measured pj, the polarization of the detected neutron, which is
related to the'incident proton polarization Pp> and the polarization-transfer
coefficient K; (Madison convention) as follows:

- y'
[1+pa (®)]p, = P(0) +p KD (0).
Here Ay(e) and P(0) are the analyzing power and the polarization function, respec-—
tively. $ince Ay and P vanish identically at 0°, this expression simplifies to

Py = PpKy (09). "The relation between the spin-flip probability "S" and KY is:

28 = (E - Ky ). S is expectedl) to take on characteristic values which depend on

A%, As and AJ for the transition. Specifically, all As = 0 transitions have S = 0,
and "Gamow-Teller" (G-T) tramsitions (A% = 0, As = 1, AJ = 1) should have spin-flip
probabilities S = 2/3.

The experiment was performed with the '"beam-swinger" at the Indiana University
Cyclotron Facility. The average proton beam polarization was 77%. The flight path
to the polarimeter was 35 m. The neutron polarimeter, which has an average analyzing
power A, = 0.275 * 0.010 and an efficiency € = (2.40 * 0.24) x 10'3, is described in
detail in Ref. 2.

In Figure 1 we compare S spectra for both 40Ca and 48ca with 1 MeV binning to
reduce statistical fluctuations. Note that the region labeled "GTGR" (Gamow-Teller
Giant Resonance) for 48Ca, where S has a constant value of 2/3, extends down to about
E, = 115 MeV, which is 5 MeV beyond the GTGR peak. Our recent analysis3) of cross-
section data indicates that the continuum under and immediately adjacent to the GTGR'
is predominantly A% = 0. This observation, coupled with our measured value of
S = 2/3 implies that this region of the continuum is predominantly 1t strength. Thus
we confirm our prior analysis3) that nearly 20% of the G-T sum-rule strength is in
the continuum underneath and adjacent to the GTGR. Consider now the region 90 <
En(MeV) < 105; in this energy interval, S is the same within statistical uncertain-
ties of a few percent for these two targets. This result can be interpreted in
several ways. One might argue that 40ca is a spin-saturated self-conjugate target
and can have no G-T strength; therefore, the identical values of S for 40Ca and 48Ca
imply that 48Ca has no G-T strength in this part of the continuum, contrary to what
is suggested in Refs. 4, 5 and 6. Alternatively, one might argue that both Oca and
48Ca have multi-particle-multi-hole ground-state correlations; these must, in fact,
be the origin of the two weak low-lying 1t states populated in the 40Ca(p,n)4OSc
reaction. Ground-state correlations can also give rise to G-T strength in the con-
tinuum; similar ground-state correlations might produce similar values of_S in the
continuum. The interpretation we prefer is that QFS (as observed earlier’’) is the
origin of the continuum because the observed value of S v 1/2 is to first order the
value expected for QFS. Note that S = 1/2 when Pn = 0; pp should be close to O (and
S close to 1/2) for both targets because the polarization-transfer parameter "D."
for p-n scattering near 180° is close to zero. Considering these three arguments,
we conclude that there is no solid evidence in these spin-flip spectra for or against
the presence of residual G-T strength for Ca in this part of the continuum (90 <
E,(MeV) < 105). We can neither confirm nor reject suggestionsa’5’6) that the
continuum in this Q-value region (=30 to -45 MeV) contains a significant amount of
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"missing" G-T sum-rule strength.
This work was supported in part by the National Science Foundation.
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Figure 1. Spectra of the spin-flip probabilltx
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