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HIGH RESOLUTION MEASUREMENT OF THE116Sn(p; t)114Sn REACTION AT 26 MeV�M. JaskóªayThe Andrzej Soªtan Institute for Nulear Studies, �wierk, PolandP. Guazzoni, L. ZettaDipartimento di Fisia dell'Università and I.N.F.N, 20133 Milano, ItalyA. Covello, A. GarganoDipartimento di Sienze Fisihe, Università di Napoli Federio IIand I.N.F.N, 80126 Napoli, ItalyY. Eisermann, G. Graw, and R. HertenbergerSektion Physik der Universität Münhen, 85748 Garhing, Germany(Reeived Deember 11, 2001)Angular distributions of tritons from the 116Sn (p; t)114Sn reation in-dued by 26 MeV protons have been measured up to an exitation energyof � 4.1 MeV using the Q3D spetrometer. The DWBA analysis of theangular distributions allowed to on�rm previous spin and parity valuesand to propose new assignments for a large number of states. Shell modelalulations are in progress.PACS numbers: 25.40.Hs, 21.10.Hw, 27.60.+j, 21.60.Cs1. IntrodutionThe study of the 116Sn(p; t)114Sn reation was performed to improve theexperimental information on 114Sn via aurate measurement of the di�er-ential ross setions for about 60 transitions to the residual nuleus up to anexitation energy of � 4.1 MeV, allowing to on�rm and identify spin andparity for many levels.� Presented at the XXVII Mazurian Lakes Shool of Physis, Krzy»e, Poland,September 2�9, 2001.y Guest researher at Istituto Nazionale di Fisia Nuleare � Sezione di Milano.(363)



364 M. Jaskóªa et al.The 114Sn level struture was investigated by means of -spetrosopyusing 100Mo(18O, 4n)114Sn, 112Cd(�, 2n)114Sn and (n; n0) reations; ��and �+ deay; inelasti sattering of protons, deuterons and �-partiles;Coulomb exitation; one- and two-nuleon transfer reations. The experi-mental results are summarized in the NDS ompilation [1℄, where a moreomplete olletion of referenes an be found.2. Experimental results and DWBA analysisThe experiment was performed using the 26 MeV proton beam from theMunih HVEC MP Tandem, the Q3D magneti spetrograph and the lightion foal plane detetor with athode periodi readout [2℄. A 116Sn isotopienrihed (96.8%) target with a thikness of 100 �g/m2 on a arbon bakingof 5.6 �g/m2 was used.High resolution energy spetra with an energy resolution of about 8 keVFWHM in the detetion of the outgoing partiles were obtained. The un-ertainty on our quoted energies is estimated to be 3 keV.The ross setion angular distributions were measured in two di�erentmagneti �eld settings of the spetrograph, in order to reah an exitationenergy of the 114Sn residual nuleus of � 4150 keV. Absolute ross setionsare estimated with a systemati unertainty of � 15%.In Table I all information on previous experiments available in litera-ture [1℄ and the results of present transfer reation experiment are summa-rized.Starting from a 0+ initial state and assuming that the neutrons aretransferred in a relative L = 0 state with total spin S = 0, only naturalparity states in the �nal nuleus will be populated in a one-step transferproess, with a unique L transfer. In this ase the determination of the Ltransfer diretly gives both spin and parity of the observed level.For the transitions populating the 114Sn states, DWBA analyses havebeen arried out assuming a semimirosopi dineutron luster pikup meh-anism. The alulations have been done in �nite range approximation, usingthe omputer ode TWOFNR [3℄, and a proton-dineutron interation poten-tial of Gaussian form:V (rp2n) = V0 exp��rp2n� �2 with � = 2 fm:The parameters for the proton entrane hannel, dedued from a system-ati survey of elasti sattering by Perey [4℄ and for the triton exit hannelby Fleming et al. [5℄ have been slightly adjusted for optimized agreementwith the experimental angular distributions.



High Resolution Measurement of the 116Sn(p,t)114Sn Reation . . . 365TABLE I114Sn level sheme (energies in keV).Adopted [1℄ Pres. experim. Adopted [1℄ Pres. experim.Eex J� Eex J� Eex J� Eex J�0 0+ 0.0 0+ 3451.7 3452 0+1299.92 2+ 1300 2+ 3471.4 6+ 3473 6+1953.2 0+ 1954 0+ 3478.9 (2+) 3477 2+2156.2 0+ 2154 0+ 3486 5�2187.5 4+ 2188 4+ 3510.5 9�2239.0 2+ 3515 3�+9�2274.7 3� 2274 3� 3514.19 2+,3+2421.2 0+ 2417 0+ 3525.1 3� 3526 3�2454.3 2+ 2451 2+ 3548 0+ 3549 0+2510 3� 3561.2 2+2514.7 3+,4+ 3561 2++7�2576? 2+ 2576 2+ 3566.4 (7�)2614.3 4+ 2613 4+ 3587 4+2765.6 4+ 2765 4+ 3658.7 3654 4+2815.1 5� 2816 5� 3680 4+2859.9 4+ 2860 4+ 3690 3696 2+2905.1 4+ 3717.52906 3� 3722 2+ 3727 2+2915.7 2+ 2916 2+ 3740.0 3740 0+2943.5 2+ 2943 2+ 3759 0+ 3765 0+3025 2,3+ 3781.9 2+3027 0+ 3028 0+ 3786 4+3028.1 2,3+ 3800 2+3087.4 7� 3088 7� 3870.7 8+3149.8 6+ 3149 6+ 3871 5�3186.1 2+ 3186 2+ 3872 2+ 3876 2+3188.4 6+ 3190 6+ 39283190.3 (8)� 3939 3�3204 0+ 3956 2+3207.8 4+ 3206 4+ 3971 2+3211.8 (1,2) 3971.4 8�3225 3� 39763225.9 2+,3+ 3988 3�3242.0 5� 3991.4 2+,3+,4+3242 5�+6+ 4000 4+3244.1 (4,5,6)� 4029.83308.4 0+ 3309 0+ 4046.8 (5�) 4044 5�3325.5 2+ 3325 2+ 4057 6+3357.2 4+ 3358 4+ 4088.9 (8)+3363.1 4�,5�,6� 3363 5� 4095 2+3397.2 (4�) 3397 6+ 4119 4+ 4118 4+3422.7 0+ 3422 0+ 4136 4136 4+3448.4 3448 4+ 4139.4 10+
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Fig. 1. Examples of omparison of experimental angular distributions with alu-lated ones for some L-transfers (energies in MeV).



High Resolution Measurement of the 116Sn(p,t)114Sn Reation . . . 367Transferred L-values have been assigned by omparing the shapes of theexperimental angular distributions with the alulated ones. Examples oftypial analyses for di�erent L-transfers are reported in Fig. 1. The learstruture of the angular distributions, allowing for an easy disrimination ofdi�erent L-transfer, is well desribed by the DWBA alulations.As Table I evidenes, we have made spin-parity assignements for all theobserved levels. In partiular 15 levels have been observed for the �rst timeand identi�ed in J�. Moreover, for levels reported in NDS [1℄, 32 on�r-mations and 6 new assignments of J� have been made and 4 ambiguitieshave been removed. Three unresolved doublets have been observed, giving3 on�rmations, 2 new assignments and 1 ambiguity removed.3. Shell model alulationsAlong with the experimental work a shell-model desription of the 114Snis in progress.We assume that 100Sn is a losed ore and let the 14 valene neutrons o-upy the �ve single-partile orbits in the 50�82 shell. As residual interationbetween the valene neutrons a realisti e�etive interation derived fromthe Bonn-A nuleon�nuleon potential, already used in a previous studyof the light tin isotopes with A � 105 [6℄, is employed. This interation,however, turns out to be not ompletely adequate when moving away fromlosed shell. A better agreement between theory and experiment is obtainedby weakening the J� = 0+ matrix elements. TABLE IIExperimental [1℄ and alulated yrast states of 114Sn.Experimental CalulatedJ� Eex J� Eex(MeV) (MeV)0+ 0.0 0+ 0.02+ 1.300 2+ 1.7554+ 2.188 4+ 2.2243+,4+ 2.515 3+ 2.4195� 2.815 5� 2.7567� 3.087 7� 3.0316+ 3.150 8� 3.091(8)� 3.190 6+ 3.2269� 3.511 9� 3.4848+ 3.871 8+ 3.99010+ 4.139 10+ 3.998



368 M. Jaskóªa et al.Within the hosen model spae the size of the energy matries to be setup and diagonalized is very large and we have found it onvenient to resortto some trunation method. To start with, we have arried out alulationswithin the framework of the broken-pair approximation [7℄ inluding upto two broken pairs. The omparison between the alulated exitationenergies of the yrast states and the experimental ones is rather satisfatory,as reported in Table II.The results presented here are to be onsidered preliminary. We areurrently re�ning our alulations employing a better approximation sheme,the hain-alulation method, whih we have already used in a previousstudy of 120Sn [8℄. A detailed omparison between theory and experimentwill be performed upon ompletion of these alulations.REFERENCES[1℄ J. Blahot, G. Marguier, Nul. Data Sheets 75, 739 (1995).[2℄ E. Zanotti et al., Nul. Instrum. Methods A310, 706 (1991).[3℄ M. Igarashi, TWOFNR ode (1977), unpublished.[4℄ F.G. Perey, Phys. Rev. 131, 745 (1963).[5℄ D.G. Fleming et al., Nul. Phys. A157, 1 (1970).[6℄ F. Andreozzi et al., Phys. Rev. C54, 1636 (1996).[7℄ G. Bonsignori et al., Nul. Phys. A432, 389 (1985), and referenes therein.[8℄ P. Guazzoni et al., Phys. Rev. C60, 054603 (1999).


