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Abstract

Differential cross sections have been measured near O” for the dominant chan-

nels in the mirror reaction 13C(‘3N,‘3C)‘3N  at E/A = 57 and 105MeV. The

cross sections of the peaks in the excitation spectrum are discussed in terms

of Gamow-Teller and Fermi transition strength., The cross section per unit

Gamow-Teller strength is found to be enhanced relative to that for unit  Fermi

strength when compared with previous results from (p,n) reactions. The

present work represents the first use of a mirror-symmetric projectile/target

system in a charge-exchange reaction as well as the,first  application of the

developing radioactive nuclear beam field to this area.
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Recent developments in the rapidly growing field of radioactive nuclear beams (RNB) 

have opened up new areas of research, and RNBs are expected to help answer a number 

of important questions in nuclear physics. Experiments with a wide variety of radioactive 

nuclei, many of them of astrophysical importance, have become possible, and exciting new 

phenomena are being observed. 

Among the new capabilities provided by RNBs are nuclear reaction studies with mir- 

ror nuclear pairs, since only one member of a mirror pair can be stable. Due to their 

special symmetry, mirror pairs are useful tools for the study of the strong force in a nu- 

clear environment, and they provide a unique opportunity for attaining the long-term goal 

of understanding charge exchange in heavy ions. In the present work, we study the rela- 

tive importance of spin-flip and non-spin-flip contributions to heavy-ion charge exchange 

(HICEX) and investigate the usefulness of this reaction for determining Gamow-Teller (GT) 

transition strengths in nuclei. Weak-interaction strengths are of fundamental interest for 

our understanding of the nucleus, and GT matrix elements are important input parameters 

in nuclear astrophysics calculations for a large number of radioactive nuclei [l]. 

The most direct measurements of GT transition strengths, B(GT), are obtained from 

allowed P-decay, but are limited by the.small~ accessible excitation energy range. Charge- 

exchange (p,n) reactions at energies above IOOMeV have long been used to measure GT 

strengths over a wide range of excitation energies, and a well-established relationship exists 

between the forward cross section do/dlI(O”) .nd B(GT) ‘[2,3]. This latter method can. 

in principle also be used for unstable nuclei by means of inverse-kinematics experiments 

with ‘radioactive beams on hydrogen targets. If good energy resolution is to be obtained, 

however, these experiments will be difficult, since they involve the detection of rather low 

energy neutrons. Furthermore, experiments in the p+ direction are not possible, since there 

are no neutron targets. 

Heavy-ion charge exchange has the potential to become a powerful tool for GT strength 

measurements if a reliable calibration analogous to that in the (p,n) case can be found or, 

more desirably, if the reaction mechanism and its relation to GT strength can be understood 
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