CONTRIBUTION OF A BINDING-ENER GY MISMA TCH TO THE MIRR OR ASYMMETR Y IN GAMO W-TELLER TRANSTIONS IN A=10 NUCLEI I.S. T o wner a;b a R ese ar ch Center for Nucle ar Physics (RCNP), Ib ar aki, Osaka 567, Jap an b Physics Dep artment, Que en ’s University, Kingston, Ontario K7L 3N6, Canada The measured Gamow-T eller transition rates b etw een the ground state of 10 B and the second 2 + 2 ; T = 1 state in 10 Be and 10 C exhibit a large mirror asymmetry de�ned as � = B ( GT ; 10 B ! 10 C) =B ( GT ; 10 B ! 10 Be) � 1 = � (28 � 10)%. A calculation based on parentage expansions in the shell mo del and radial functions, whose asymptotic forms are matched to exp erimental separation energies, only explains ab out one third to one half of this asymmetry . Zero-degree ( t; 3 H e ) cross-sections hav e recently b een measured [1] on 10 B and the Gamow-T eller transition strength B ( GT +) determined for three states in the daughter nu- cleus, 10 Be. Earlier, the mirror zero-degree ( p; n ) cross-sections on the same target n ucleus were obtained [2] and the Gamow-T eller transition strength B ( GT � ) extracted to tw o of the corresp onding states in the daughter nucleus, 10 C. In the absence of any isospin-symmetry breaking mec hanisms the B ( GT +) v alues should equal the B ( GT � ) v alues for corresp onding mirror transitions. The results from the tw o separate exp erimen ts just cited sho w a large mirror asymmetry . It is the purp ose of this note to discuss the question: ho w muc h of this mirror asymmetry can b e attributed to di�erences in the binding energies of the proton and neutron partaking in the Gamow-T eller transitions. The answer is only a fraction, typical mirror asymmetries calculated [3] are less than 10%. Because Gamo w-T eller transitions are describ ed in terms of one-b o dy op erators, the most imp ortant feature for the ev aluation of their matrix elemen ts is the single-particle parentage expansions for the states inv olv ed. F or example, for the B ( GT � ) transition, 10 B is expanded in states of 9 B+ n and 10 C in states of 9 B+ p . An integration o v er the states of 9 B is p erformed leaving a single-particle matrix element b et w een the proton and neutron to b e ev aluated. F or the mirror B ( GT +) transition, 10 B is expanded in states of 9 Be+ p and 10 Be in states of 9 Be+ n . Because the binding energy of a proton in 10 C is not the same as that of a neutron in 10 Be, the mirror situation, an asymmetry in the calculated Gamow-T eller matrix elements can b e exp ected. The exten t of the asymmetry will re ect the degree of the binding-energy mismatch. Here, ho w ev er, there is a problem: the second 2 + 2 state in 10 C is unbound by 1.3 MeV. Probably the b est wa y to pro ceed is to use Saxon-W o o ds functions for the in terior part of the wa v efunction, and at some selected channel radius, match this function to the appropriate contin uum function using R-matrix theory [4]. The parameters of the R-matrix are chosen to �t the kno wn width of the state. W e hav e not done this in this note (but p erhaps it should b e done in the future). Rather we hav e computed the radial function for the proton o v er b oth internal and external regions as a single Saxon-W o o ds function whose asymptotic form is matched to a just-b ound proton with a binding energy of S � B ( p ) = 0 : 001 MeV. Similarly the mirror neutron b ound in 10 Be is describ ed b y a Saxon-W oo ds function matched to a neutron binding energy of S + B ( n ) = 2 : 154 MeV, rather than the exp erimen tal 0.854 MeV v alue in order to main tain the relative degree of binding-energy mismatch b et w een S � B ( p ) and S + B ( n ). The calculated mirror asymmetry using these functions and the full parentage expansion giv en by the Cohen-Kurath wa v efunctions, (8-16)POT [5], is � 7 : 4%. This result is muc h less than the exp erimental v alue of � (28 � 10)%. Our result, how ev er, is sensitive to the crude treatmen t of the unbound proton. If, for example, w e use S � B ( p ) = 0 : 3 MeV or 0.6 MeV w e obtain asymmetries of � 5 : 9% or � 4 : 8% resp ectively . If, further, we could trust an extrap olation of the v alues to the unbound v alue of S � B ( p ) = � 1 : 3 MeV, we would obtain an asymmetry of the order of � 16%, ab out half the exp erimental central v alue, but almost within the range of exp erimental error. References [1] I. Daito, H. Akimune, S.M. Austin, D. Bazin, G.P .A. Berg, J.A. Bro wn, B.S. Davids, Y. F ujita, H. F ujim ura, M. F ujiw ara, R. Hazama, T. Inomata, K. Ishibashi, J. J� anec k e, S. Nak a y ama, K. Pham, D.A. Rob erts, B.M. Sherrill, M. Steiner, A. T amii, M. T anak a, H. T o y ok a w a and M. Y osoi, submitted to Phys. Lett. [2] L. W ang, X. Y ang, J. Rapap ort, C.D. Go o dman, C.C. F oster, Y. W ang, R.A. Lindgren, E. Sugarbaker, D. Marchlenski, S. de Lucia, B. Luther, L. Rybarcyk, T.N. T addeucci and B.K. P ark, Ph ys. Rev. C 47 , 2123 (1933) [3] I.S. T o wner, Nucl. Phys. A216 , 589 (1973) [4] A.M. Lane and R.G. Thomas, Rev. Mo d. Phys. 30 , 257 (1958) [5] S. Cohen and D. Kurath, Nucl. Phys. 73 , 1 (1965)