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The velocity-dependent optical potential used in this work leads to a local energy-dependent
potential that consists of real surface terms that are proportional to the derivatives of the nuclear
matter density. Such a term — in other works — has been accounted for nonlocality due to the
surface deformation in the light nuclei. In the present work, we have examined the ability of the
velocity-dependent potential, which contains real surface-peaked terms, to account for nonlocality.
This is achieved by inspecting the case of fitting the angular distribution data for the neutron that is
elastically scattered from a light nucleus; carbon isotopes (1°C, '2C, and '4C) in the energy range of
12-20 MeV by using two potential models; the modified velocity optical potential (which contains
real surface term) and the conventional optical potential. A comparison between the two models
has been made. Furthermore, the total elastic cross sections and the analyzing power are calculated
using both models and compared to the experimental data. The volume integrals per nucleon of the
real central potential and the imaginary surface potential in the modified velocity optical potential
have also been determined and the results are in good agreement with the corresponding values
calculated using other models. It is shown that a significant improvement in angular distributions
was observed when the velocity-dependent potential was applied, specifically in the large angle
scattering region and in certain energy ranges.

Hcnosnb3yeMblll B faHHOW paboTe ONTHUECKHUH MOTEHLHAJ, 3aBUCALIMH OT CKOPOCTH, MPUBOLUT
K JIOKaJIbHOMY MOTeHLHasNy, 3aBUCSLIEMY OT HEPrHd W COCTOSILIEMY M3 peajibHblX MOBEPXHOCTHBIX
YJIeHOB, MPOMOPLHOHAIbHBIX TPOU3BOAHBIM OT MJOTHOCTH siAepHOH MaTepru. Takoil useH (B Opyrux
paboTax) yuuTbIBa/J HEJOKAJbHOCTb, 00YCIOBAEHHYIO AedopMalyell MOBEPXHOCTH B JIETKHX SIAPaX.
B Hacrosiuelt paboTe Mbl IPOBEPUJIM CIOCOOHOCTb NOTEHIIMAJA, 3aBUCSLLEr0 OT CKOPOCTH U COlepKa-
Iler0 peaJibHble TOBEPXHOCTHO-ITHKOBbIE UJIeHBl, YUHUTBIBATh HEJOKAJIbHOCTb. DTO JOCTHUrAeTCs yTeM
NPOBEPKU CJlyuyasi MOATOHKH NAaHHBIX YIJIOBOTO paclpefesieHUs HeHTpOHa, yHNpyro paccesiHHOro OT
Jerkoro spa, usoronos yraepona (1°C, 2C u '4C) B nuanasone snauennii sueprum 12-20 MsB
C TIOMOIIBIO IBYX TOTEHIHMANbHBIX MOAeel, MOIU(DHUIMPOBAHHOIO CKOPOCTHOI'O ONTHYECKOTO MOTEH-
uuana (KOTOPBIH CONEPIKUT peasibHble MOBEPXHOCTHbIE UJIEHB) U OOBLIYHOIO ONMTHYECKOTO MOTEeHIHa-
Ja. IIpoBeneHo cpaBHeHHe MexX1y 3THMM ABYyMs MofensiMu. Kpome Toro, ¢ momolbio o6eMx Moje-
Jiell paccyrTaHbl MOJHBIE YIPyrUe ceueHHss W aHaJIM3UpYIollasi MOIIHOCTh, KOTOPEIE CPaBHHBAIOTCS
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C 3KCIIepUMeHTaNbHbBIMU JaHHBIMH. Takxke omnpejeseHbl 06beMHble HHTErpabl Ha HYyKJOH peajbHOro
LIeHTPaJ/JbHOr0 MOTeHI[Hala U MHUMOTO OBEPXHOCTHOrO MOTeHIMana B MOAH(UIMPOBAaHHOM CKOPOCT-
HOM OIITHYeCKOM MoTeHlHase. Pe3ysnbTaThl HaXOAATCS B XOPOLIEM COMVIACHH C COOTBETCTBYIOLIMMH
3HAUeHMSIMH, PacCCUMTAHHBIMH C ITIOMOLIbI0 APYrux Mopesed. IlokasaHo, YTO NpHU HCNONB30BAaHUU
NOTeHlHana, 3aBUCSLIEr0 OT CKOPOCTH, HaOJIOfaeTCsl 3HAUUTeJbHOe yayuUllleHHe YIJOBbIX paclpefe-
JIEHUH, 0COOEHHO B 00/IaCTH paccesiHUs Ha OOJbliHe yIVIbl U B HEKOTOPBIX AHaNa3oHaX 3Hau4eHHH
SHepruH.
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