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Tnemumym si0eprux oocrionceno HAH Yxpainu, Kuis
B3AEMO/IIS1 JEMTPOHIB 3 SIIPAMM **Sn ITPA NIJIBAP’EPHUX EHEPTISIX

BHKOHAHO BHMIPIOBAHHS MEPEpi3iB MPYXKHOIo PO3CIAHHS AeiTpoHiB Ta (d, p)-peaxuiit Ha sapax '>*Sn 3
METOK JOCHI/DKCHHS 3aKOHOMIpPHOCTeW mimbap’epHOi B3aeMomlii IEHTPOHIB 3 BaXKKHUMH SIPaMH.
ExcnepuMenTanbHi qani Oynu otpumani Ha tanneMm-rereparopi EI'TI-10K [actutyTy simepHHX DOCHTiKEHB
HAH VYxkpainun npu eneprisix myuka aedtpoHiB Eq=4,0; 5,0 i 5,5 MeB. Ilepepizu npyXHOT0 pO3CisHHS
NEUTPOHIB pO3PaxOBaHO B HAOIIIKEHHI, B SKOMY IMOTEHIliaN B3aEMOJIl NEUTPOHIB 3 BAKKAMU SApaMU TPH
migbap’€epHUX CEHEprisX MoOyJ0BaHO B paMKax MOJEIl OTHOKPATHOI 3TOPTKH 3 BHKOPHUCTAHHSIM
KOMITJICKCHOTO MOTEHIIiay JHHAMIYHOI MOJspu30BHOCTI. [10ka3aHo, 1110 BpaXyBaHHS CKIHUEHHOCTI PO3MIpiB
JeUTpoHa MPU3BOIUTH A0 3HAYHOTO MOCWIICHHS SAEPHOTO MOTeHHiany B nepudepiiiHii odmacti B3aemomii i
CYTTEBO TIOJIIIIIYE OIMHUC EKCIIEPUMEHTATBHUX naHux. OOYHCICHHS Tepepi3iB MPYKHOTO PO3CISTHHS
BUKOHYBaslocsi Oe3 Bapiamii OyIp-SKHX mapamerpiB. AHaii3 BUMIPSHHX IHTETpalbHUX IEpepi3iB peakiii
'2%Sn(d, p) Ta pospaxoBaHMX mepepi3iB peakiii posmervieHHs neitponis '>'Sn(d, p)n'**Sn Bkasye Ha
BH3HAYAIBHUH BKIJIAJ] peakilii mepenadi HEHTpOHa B MPOIECH YTBOPEHHS MPOTOHIB 1 (JOPMYBaHHS Tepepi3iB
MIPY>KHOTO PO3CISTHHS.

Kniouogi cnosa: neiitpon, aapo **Sn, ninGap’epui eneprii, mpyxHe po3cisHHsS AeHTPOHIB, pO3IICILICHHS

JEHTPOHIB, peakIlii mepemad.
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HUncmumym soepuvix uccaeoosanuii HAH Yxpaunol, Kueg
B3AMMO/IEMCTBHUE JEMTPOHOB C SIIPAMH '**Sn IIPU ITOJBAPBEPHBIX YHEPTUSX

BHINONHEHB! H3MEPEHHs CEUCHHH YIIPYroro paccesHus AeiHTpoHoB u (d, p)-peakuuii Ha sapax '>'Sn ¢
LIEJIBIO UCCIIEIOBAHUS 3aKOHOMEPHOCTEN 00apbepPHOT0 B3aMMO/IEHCTBUS AEUTPOHOB C TSXKEIBIMH SIAPAMU.
OKclepUMeHTalbHble JaHHbIE TMoyydeHbl Ha TaHaeMm-reneparope OITI-10K HWuctutyTa sAepHBIX
uccnenoBanniit HAH Ykpannsl npu sHeprusix myuka aedtponoB Eq = 4,0; 5,0 1 5,5 MaB. Ceuenns ynpyroro
paccessHUsI JCHTPOHOB PaCCUUTAHBl B MPHONMKEHUH, B KOTOPOM IOTECHIIMAJ B3aMMOJEHCTBUS NEHTPOHOB C
TSDKEJIBIMH AJpaMH IIPH MOAOGAphEPHBIX HEPIHAX IIOCTPOEH B PaMKax MOJEIU OJHOKPATHOW CBEPTKU C
HCIONB30BaHMEM KOMIUIEKCHOTO MOTEHIMaga JUHAMMYHOW mnomspuzyemoctd. IlokasaHo, 4To yder
KOHEYHOTO pa3zMmepa AEHTpOHA NPHBOAWUT K 3HAYUTEIBHOMY YCHICHHMIO NMOTEHIUANOB B mnepupepuitHON
00J1IacTH B3aMMOJEHCTBHS M CYIIECTBEHHO YIIydlIaeT ONUCAHWE SKCIEPUMEHTAIbHBIX IaHHbIX. Pacuer
CEUCHHI YIPYroro PacCesiHUs BBIMOJHSUIICSA Oe3 BapHalH KaKUX-THOO mapaMeTpoB. AHAIN3 H3MEPEHHBIX
MHTErpabHBIX CeUeHHi peakiuu >'Sn(d, p) M paCCUNTAHHBIX CEUCHMH PEAKIMH PACIICIICHUS JCHTPOHOB
24Sn(d, p)n'**Sn  ykaspiBaeT Ha ONpEACNSIOMMHA BKIAX PEAKIHH IMEpeiadyd HEHTPOHA B IPOLECCHI
00pa3oBaHus IPOTOHOB U (POPMUPOBAHHS CEUCHHN YIIPYTOTO PACCESIHUSI.

Knuiouesvle crosa: neiitpo, sapo '>*Sn, mombapbepHble SHEpruu, YHOPYroe pacCesHHe aeiiTpOHOB,
pacuieneHue IeHTPOHOB, peakuy Iepenad.

Yu. N. Pavlenko, V. P. Verbytskyi, O. I. Rundel, O. V. Babak, O. K. Gorpinich,
V. V. Ostashko, Yu. Ya. Karlyshev, O. D. Grygorenko, T. A. Korzina, A. V. Stepaniuk,
I. P. Dryapachenko, E. M. Mozhzhukhin

Institute for Nuclear Research, National Academy of Sciences of Ukraine, Kyiv
DEUTERON INTERACTION WITH '*Sn NUCLEI AT SUB-BARRIER ENERGIES
The measurements of cross sections for deuteron elastic scattering and (d, p) reaction on '**Sn nuclei have

been performed with aim to study the features of sub-barrier deuteron interaction with heavy nuclei.
Experimental data were obtained on the electrostatic Tandem accelerator EGP-10K of the Institute for



Nuclear Research (Kyiv) at the deuteron beam energies Eq=4.0; 5.0 and 5.5 MeV. Cross sections of
deuteron elastic scattering were calculated in approach where the deuteron interaction potential with heavy
nuclei at sub-barrier energies has been constructed in the framework of single folding model using the
complex dynamic polarization potential. It is shown that the account of finite deuteron size leads to the
increasing the nuclear potential in outer region of interaction and significantly improves the description of
the experimental data. The calculations of elastic scattering cross sections were performed without any
variations of the nuclear potential parameters. The analysis of measured integral cross sections of the
'24Sn(d, p) reaction and calculated cross sections of deuteron breakup reaction '**Sn(d, p)n'**Sn shows the
dominant contribution of the neutron transfer reaction in the processes of the formation of protons and elastic
scattering cross sections.

Keywords: deuteron, '>*Sn nucleus, sub-barrier energies, deuteron elastic scattering, deuteron breakup,
transfer reaction.

REFERENCES

Sitenko A.G., Abelishvili T.L. // UFZh. - 1961. - Vol. 4, No. 1B.-P. 3 - 11.
. Terenetsky K.O. Description of elastic scattering of deuterons by nuclei in the adiabatic approximation. //
Sov. J. Nucl. Phys. - 1983. - Vol. 37, No. 5. - P. 698 - 701.

3. Verbytsky V.P., Terenetsky K.O. Sub-barrier scattering of weakly bound neutron excess light nuclei //
Sov. J. Nucl. Phys. - 1992. - Vol. 55, No. 2. - P. 198 - 201.

4. Pavlenko Yu.N., Terenetskii K.O., Verbitskii V.P. et al. Sub Barrier Interaction between Deuterons and **
52Ni Nuclei // Bulletin of the Russian Academy of Sciences. Physics. - 2012. - Vol. 76, No. 8. - P. 888 -
891.

5. Pavlenko Yu.N., Terenetsky K.O., Verbitsky V.P. et al. Deuterons Interaction with Nuclei ***Pb at Sub-
Barrier Energies // Nucl. Phys. At. Energy. - 2010. - Vol. 11, No. 4. - P. 400 - 404.

6. Stromich A., Steinmetz B., Bangert R. (d, p) reaction on 124Qn, 3%Te, 1*®*Ba, "°Ce, "*Nd and ***Pb below
and near Coulomb barrier // Phys. Rev. C. - 1977. - Vol. 16, No. 6. - P. 2193 - 2207.

7. Carson P.L., McIntyre L.C., Jr. Coulomb (d, p)-stripping to states in '''**'**Sn // Nucl. Phys. A. - 1972.
- Vol. 198, No. 1. - P. 289 - 313.

8. Pavienko Yu.N., Kyva V.O., Kolomiets IN. et al. The methods of multiparameter correlation
measurements for the study of nuclear reactions // Sc. papers of the Inst. for Nucl. Res. - 2005. - No. 2
(15).-P. 151 - 161.

9. Nishida Y. Elastic scattering of deuterons by heavy nuclei // Progr. Theoret. Phys. - 1958. - Vol. 19, No.
4.-P. 389 -403.

10.Babak O.V., Verbyts'kyi V.P., Grygorenko O.D. // Nucl. Phys. At. Energy. - 2013. - Vol. 14, No. 3. -
P. 247 - 251.

11.Verbytskyi V.P., Zhukalyuk L.Ya., Terenetskyi K.O. // Sc. papers of the Inst. for Nucl. Res. - 2001. -
No. 3(5). - P. 24 - 29.

12.Perey C.M., Perey F.G. Compilation of Phenomenological Optical-Model Parameters 1969 - 1972 //
Atomic Data and Nuclear Data Tables. - 1974. - Vol. 13. - P. 297.

13.Satchler G.R., Lowe W.G. Folding model potential from realistic interactions for heavy-ion scattering //
Phys. Rep. - 1979. - Vol. 55. - P. 183.

14.Nilsson B.S. SPI-GENOA: an Optical Model Search Code: Report / The Niels Bohr Institute. - 1976.

15.Pavienko Yu.N., A.I. Rundel, K.O. Terenetsky et al. Subbarier interaction of deuterons with ****Ni, '**Sn
and *”*Pb nuclei // Proc. of the 4-th Int. Conf. “Current Problems in Nuclear Physics and Atomic Energy”
(Sept. 3 - 7, 2012, Kyiv, Ukraine). - P. 206 - 209.

16.Terenetsky K.O., Verbytsky V.P. Energy spectra of deuteron Coulomb breakup at subbarrier energies //

Nucl. Phys. At. Energy. - 2006. - Vol. 1 (17). - P. 45 - 50.

N —

Hapitimoa 28.10.2014
Received 28.10.2014



