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For the *C(p,n)"N reaction, the ratio o,/Bgy was found® to be ~40-50% higher
than for either 2C or C. Consistent values of the ratio 0n/Bgy were found for
transitions to the 1/2~; T = 1/2 ground state and the 3/2-; T = 3/2 15.06 MeV state
of N. From this and similar observations for other nuclei, it was concluded that a
single proportionality constant characterized § for all GT transitions originating from
the seme target nucleus, although the constant might differ for different nuclei.

The (n,p) reaction bears the same relation to f~ decay that the (p,n) reac-
tion does to B* decay. Measurements of (n,p) reaction cross sections to members
of the same isospin multiplet as those reached through the (p,n) reaction permit
comparisons to be made between the two reactions, whose cross sections are related
(except for kinematic factors) by isospin symmetry considerations. Measurements of
the *C(n, p)'*B reaction® at 200 MeV show a significant discrepancy between values

of the ratios for transitions to the analogue states *B,,. and 13N(15.06):
o(n,p)/B&y = 10.96 % 0.56

o(p,n)/Bgy =14.7£1.1 .

Measurements of o(p, n)/ By for 1*C(p, n)'*N have been reported at other energies,>’
but all are consistent with the 200 MeV result, and not in agreement with that for
o(n,p)/Bér at 200 MeV. Some uncertainty in this comparison arises from the fact
that while the (n,p) result uses the experimental value of the comparative half-life,
(ft), for the *B —3C, beta decay in order to determine By, the analog decay from
the *N(15.06 MeV) state cannot be measured directly. The estimate of Bgt used in
reported measurements of a(p,n)/Bgy was obtained from the **B decay modified by
the measured decay rate asymmetry between '?B —12C,, and *N —12C,, . It was

argued that this should give a reasonable estimate, given the similarity in structure

3

amplitudes and transition energies in the *N(15.06 MeV) —13Cq,. and 2N -12C,
transitions. From this approach, it is found that Bgr = 0.23 £ 0.01, the uncertainty
being due to the difference in the asymmetry parameters for the A=12 and A=13
systems.

Since isospin symmetry would require that &,, and Gnp should be equal for tran-
sitions to isobaric analog states, it is of considerable interest to remeasure the (p,n)
result. At the same time this measurement will serve to test the conjecture of “spe-
cific proportionality” for (p,n) reactions,’ i.e. the suggestion that o(p,n)/Bgr is a

constant for all transitions originating in a given target nucleus.
II. EXPERIMENTAL

Measurements of the zero degree cross section for the *C(p,n)"N reaction were
carried out at incident beam energy of 200 MeV, using the TRIUMF charge exchange
facility in the standard (p, n) configuration.® The recoil proton radiator was a liquid
scintillator (Bicron BC 513) 2.5 x 2.5 x 7 cm®. In order to achieve a well-defined beam
energy spread, the incident beam was momentum dispersed across a strip target which
intercepted only part of the beam. The 13C target was a self-supporting strip, 4.5 mm
wide with thickness 63.5 mg/cm’. It was made by wetting *C powder (isotopic
enrichment 99.1%) with ether and pressing the resulting paste to the required shape.
Such targets were rather fragile, but proved satisfactory for these measurements. The
isotopic purity of the final target was confirmed by observation of the 12C(p, p')!?C
(4.44 MeV) reaction. The count rate for this reaction relative to elastic scattering
from '3C indicated that the target contained 140.2% 2C.

The cross section for the 15.06 MeV state of primary interest was determined

relative to that for the summed cross section to the ground and 3.51 MeV states of
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Q values, as do the reactions C(p, n)'?N,. and *C(p,n)**N(15.06 MeV). It was for
this reason that the '?C content in the '3C target was measured in this experiment,
in order to confirm the isotopic composition of the target material which was used
both in this and in the (n, p) measurement.

The most important source of uncertainty in this measurement arises from the
subtraction of the continuum background in the region of the peak of interest, with
a cross section of 1.85 mb/sr for the 15.06 MeV state resulting from our assumption
about the magnitude of the background. This value is significantly less than that in
Ref. 5, and with the value of Bgy given in Ref. 5 yields a value 6,, = 9.81 + 0.8, in
good agreement with the reported value of 6,, = 10.96 £ 0.56.

A further problem in comparing &,, and &y, arises from the fact that B, is
known from the '°B beta decay while Bgy corresponding to the *N(15.06 MeV)
—'3C(g.s.) beta decay cannot be measured directly. In Ref. 5 it is assumed that Bgy
may be related to By using the value of the beta decay asymmetry parameter'! § =
(Bgr/Bé1) — 1 measured for the A=12 triad ?B, 12C, and '*N. While there is some
plausibility in this approach, it is difficult to estimate what the resulting uncertainty
in Bgr might be. It may be expected, however, that this approach yields an upper
limit for Bgr. Theoretical studies of the asymmetry'? have shown that it is very
sensitive to the difference in binding energies of the neutron or proton undergoing
beta decay. Since the proton in !?N is bound by 0.60 MeV while that in 3N is
unbound, it would be expected that the matrix element for the *N(15.06 MeV)
decay will be smaller than that for the >N, decay.

In conclusion, we have found that the zero degree cross section for the 3C(p, n)!*N

(15.06 MeV) reaction is at least 30% smaller than reported in earlier measurements.

This result is then consistent with equality of the reduced cross sections Gpn and Gy,

although this is the strongest conclusion that can be reached in the absence of further

information about Bgp.

This work was supported by the Natural Sciences and Engineering Research Coun-
cil and National Research Council, Canada.
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