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AHAJI3 3JIMTTSA SJEP “8He 3 9Au TOBJIM3Y KYJIOHIBCBKOI'O BAP’EPA
METO/IOM 3B’SI3AHUX KAHAJIIB TA B HAINIBKJIACHYHOMY X0/

JHocnimxeno nponec 3murts aaep “68He 3 17Au B niamasoni enepriii mo6nu3y KyJlOHIBCLKOTO 6ap’epa Ta HMKYeE
HBOTO. 3aCTOCOBAaHO TpPH B3aEMONONOBHIOBaNbHI mimxomu: (i) kBanToBHMi (opmanism 3B’s3anux kanamiB (CC)
(BKIIFOUHO 3 METOJIOM 3B’s3aHMX KaHANIB 3 JUCKPETU3ALIEI0 HEMEPEPBHOTO CIIEKTPa JJIsl BUIIAJIKIB, KOJU CYTTEBUM OYB
mpoliec po3Bany siapa), (ii) HamiBkIacuuHH omuc BimHOCHOTO pyxy Ta (iii) dopmyna Bowra mms mozmeni €quHOro
napabosniuHoro 6ap’epa. Byno po3paxoBaHO Mepepi3 3IUTTS Grus, po3nofin 6ap’epis Dis= d*(Ec,.)/dE’ Ta

HMOBIPHICTD 3MUTTS Prys. B3aeM03B 30K 3 KONEKTUBHUMHE 30yUKEHHIMH Ta KaHAJIAMHM TI€peAadi HyKJIOHIB UM PO3BAITY
siIpa BPAaxOBYBAaBCSI 4Yepe3 MATPHIIO 3B’SI3KYy, TOAI SK IPOXO/DKEHHA Kpi3b Oap’ep OLIHIOBAJIOCS 3a JIOTMOMOTOIO
KOe(QIIlieHTIB TPOHUKHOCTI, PO3paxOBaHMX y HaOmmwkeHHI Benrtnems—Kpamepca—Bbpimmoena. [lokazano, mo 1mi
B3a€MO3B’SI3KH TPU3BOAATH O PO3MHUPEHHS e(PEeKTHBHOTO pO3MOAUTY Oap’epiB Ta MiACWICHHSA Migdap’€pHOTrO
TYHEJIOBaHHS MOPIBHIHO 3 MOJEJUII0 €IWHOTO Oap’epa. BecraHoBIEHO, MmO IS BCIX PO3TISHYTHUX CHCTEM KBaHTOBHHI
OIIMC y paMKax METOAY 3B’sI3aHUX KaHaJiB 3a0e3redye HallBHILY TOYHICTh BiATBOPEHHS €KCIEPHMEHTAIbHUX JaHHX;
HAIBKJIACHYHA MOJIEJb aJcKBaTHO OIMKMCYE OCHOBHI 3aKOHOMIPHOCTI Ipoiiecy, a Gopmyia BoHra BUKOPHUCTOBYETHCS
NEepeBAXKHO K 0a30BHI OpIEHTHp JIsl eHeprii Buiie Oap’epa. TakuM 4YMHOM, BH3HAY€HO CIUIBHUM BIUIUB sIepHOT
CTPYKTYPH Ta IMHAMIKM peaklii Ha XapaKTePHCTHKH MPOLECY 3JIUTTS B CHCTEMax, IO CKJIQJAIOTHCS 3 JIETKOTO Ta
Ba)KKOTO SIIEP.

Kniouosi cnosa: peakuist 3nuTTA, NPY’KHE Ta HEMPY)KHE PO3CISIHHS, HU3bKI Ta MIPOMIXHI €Heprii, peakiii 3a yJacTio
BXXKUX 10HIB, MOJIEITi Ta METOAH SACPHIX PEAKITiil.
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COUPLED-CHANNEL AND SEMICLASSICAL ANALYSIS
OF “68He + 1 Au FUSION NEAR THE COULOMB BARRIER

Fusion of “%8He + 1"Au has been investigated near and below the Coulomb barrier. Three complementary
approaches were employed: (i) a quantum coupled-channels (CC) framework (with continuum discretized coupled-
channels when breakup was relevant), (ii) a semiclassical treatment of the relative motion, and (iii) the Wong single-
parabolic-barrier formula. The fusion cross-section ofs, barrier distribution Dgs= d*(Ecy,)/dE?, and fusion

probability Pss were computed. Couplings to collective excitations and transfer/breakup channels were incorporated
through the coupling matrix, while barrier transmission was evaluated via Wentzel-Kramers—Brillouin penetrabilities.
These couplings were shown to broaden the effective barrier distribution and to enhance sub-barrier tunneling relative
to a one-barrier picture. Across all systems, the quantum CC description was found to reproduce the data most
accurately, the semiclassical model was observed to capture the main systematics, and the Wong formula was used
chiefly above the barrier as a baseline. In this way, the joint roles of nuclear structure and reaction dynamics in shaping
fusion observables were delineated for light-on-heavy systems.

Keywords: fusion reaction, elastic and inelastic scattering, low and intermediate energy, heavy-ion reactions, nuclear
reaction models and methods.
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