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ELASTIC SCATTERING OF 6He ON HEAVY TARGETSAT COULOMB BARRIER ENERGIES�A.M. Sánhez-Benítez, I. MartelDepartamento de Físia Apliada, EPS La Rábida, Universidad de Huelva21819 Palos de la Frontera, Huelva, Spainand J. Gómez-CamahoDepartamento de Físia Atom. Mole. y Nul. Faultad de FísiaUniversidad de Sevilla, Apdo. 1065, 41080 Sevilla, Spain(Reeived Otober 30, 2002)Elasti ross setions for the sattering of 6He projetiles by 208Pb at27MeV have been studied. The data have been analyzed within the frame-work of the Optial Model using Saxon�Woods phenomenologial form fa-tors for both the real and imaginary parts of the nulear potential. Theelasti sattering data suggests the presene of a long range absorptionmehanisms whih might be related to the halo struture of 6He.PACS numbers: 01.30.C, 13.85.Dz, 24.10.Ht, 25.10.+s1. IntrodutionThe 6He nuleus is known to be omposed of an alpha partile ore anda two-neutron halo whih extends for unusually large distanes [1℄. It is alsoa weakly bound system, with a binding energy of 0.973MeV [2℄.The Optial Model (OM) has been suessfully used in the desriptionof the elasti sattering of stable nulei. In this framework, the nuleus�nuleus interation is usually desribed by the monopole Coulomb potentialplus an Optial Potential (OP) that is omplex and energy-dependent. TheOP geometry has to be physially sensible in order to assess the validityof the model. Although it has been shown that the OM is valid for thetreatment of elasti sattering with stable nulei, its validity in the ase ofweakly bound nulei, as in the ase of 6He, remains an open question.� Presented at the XXXVII Zakopane Shool of Physis �Trends in Nulear Physis�,Zakopane, Poland, September 3�10, 2002.(2391)



2392 A.M. Sánhez-Benítez, I. Martel, J. Gómez-CamahoIn this work we perform an OM analysis of reent experimental dataon the elasti sattering of 6He by 208Pb at 27MeV (Lab), and disuss themain harateristis of the resulting OM potential. The analysis presentedhere is preliminary, and the �nal results will be presented elsewhere [3℄. Inour analysis we use a �x Coulomb radius of rC0 = 1:2 fm. For the nulearpotential we have hosen Saxon�Woods radial form fators for both the realand imaginary parts. The value of the redued nulear radius was kept �xedat r0 = 1:301 fm while the strengths of the real and imaginary parts of OPhave been optimized in order to reprodue the data.2. Analysis and resultsAs the starting point of our analysis we have onsidered the values of theOP parameters obtained from the elasti sattering 6Li + 208Pb [4, 5℄ andare given in the �rst row of Table I. TABLE IValues of the OM parameters for 6He + 208Pb and the assoiated �2� values(NF is the number of degrees of freedom). See text.V0 W0 ar = ai �2�(MeV) (MeV) (fm)6Li potential 6 14.24 0.819 6.88 (NF = 86)Fit V0, W0 10� 3 31� 3 0.819 2.93 (NF = 84)The seond row of Table I was obtained with an optimization of thestrength of the OP performed with the ode ECIS [6℄. Here both real andimaginary di�useness were �xed to the same onstant value, and only thepotential depths were adjusted in order to �t experimental data. It should benoted that the depths of the real parts for the two alulations are sizeable,being larger in the latter ase. If we ompare the depths of the imaginaryand the real parts, we an observe that the ratio is appreiably greater for the6He. This result indiates a larger removal of �ux from the elasti hannelin the ase of 6He.Analysis of previous measurements of the sattering of 6He by a 209Bitarget around [7℄ and well below [8℄ the Coulomb barrier indiate the ex-istene of mehanisms that remove elasti �ux at very large distanes. Wehave studied the value of the di�useness of the absorptive part, ai, with thepurpose of getting information about the spatial range in whih the absorp-tion mehanisms take plae. In this ase we performed several onstrained



Elasti Sattering of 6He on Heavy Targets at . . . 2393�ts, �xing the value of ai, and allowing to vary freely the real and imag-inary potential depths. Changing the value of the di�useness of the realpotential did not redue signi�antly the �2 values, so it was kept �xed atar = 0:819 fm in every �t.In Fig. 1 it is depited the variation of the �2 per degree of freedomversus ai, and the optimized parameters orresponding to the minimum areshown in Table II. One should note that the value of the di�useness neededto �t the experimental distribution is extremely large: ai = 1:4�0:4 fm. It isalso a notieable result that the quality of the �t improves when we allow aito vary, and it is rather independent of the value of the real part of the OP.This means that the elasti sattering is strongly dependent on the shape ofthe imaginary part of the OP. These results are in agreement with those inRefs. [7, 8℄ for the sattering of 6He by 209Bi.

Fig. 1. Aspet of the minimum of �2� with respet to the di�useness of the absorptiveterm of the OP, ai. The value at the minimum is ai = 1:4� 0:4 fm.Our results suggest the existene of absorption mehanisms at very largedistanes for 6He. The origin of this mehanism may be related to the dipoleCoulomb polarizability [9℄, whih was already found in the sattering otherweakly bound nulei by heavy targets [10℄.



2394 A.M. Sánhez-Benítez, I. Martel, J. Gómez-CamahoTABLE IIValues of V0, W0 and ai at the minimum of �2� obtained from the onstrained �tswith respet to ai.V0 W0 ar ai �2�(MeV) (MeV) (fm) (fm) (NF = 83)8:1� 0:7 5:2� 0:8 0.819 1:4� 0:4 2.07We are very grateful to O.R. Kakuee, J. Rahighi and P.J. Woods for pro-viding us with preliminary experimental data. This work has been partiallysupported by the Spanish DGICYT under projets number FPA2002-04181-C04-04 and FPA2000-1592-C03-02.REFERENCES[1℄ P.G. Hansen et al., Europhys. Lett. 4, 409 (1987).[2℄ D.R. Tilley et al., Nul. Phys. A, in press.[3℄ O.R. Kakuee et al., to be submitted to Phys. Lett. B.[4℄ N. Keeley et al., Nul. Phys. A571, 326 (1993).[5℄ M.V. Andrés, J. Gómez-Camaho, private ommuniation.[6℄ J. Raynal, notes on ECIS'94, unpublished.[7℄ E.F. Aguilera et al., Phys. Rev. Lett. 84, 5058 (2000).[8℄ E.F. Aguilera et al., Phys. Rev. C63, 061603 (2001).[9℄ M.V. Andrés, J. Gómez-Camaho, Phys. Rev. Lett. 82, 1387 (1999).[10℄ A.M. Moro, J. Gómez-Camaho, Nul. Phys. A648, 141 (1999).


