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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KBaziBinbHi Iponjecy Ta B3aeMo/lisl B KiHIIEBOMY CTaHi B 6araTouyaCTMHKOBUX KaHajax sII€PHUX PeaKLii

Ha3sBa po6oTH aHIJIilICbKOIO:

Quasi-free processes and interaction in the final state of many channels in nuclear reactions

PedepaT ykpaiHCbKOIO:

Merta po60THu - BUBYE€HHS KBa3i6iHAPHUX NPOLECIB, 1O Bif0YBAIOTLCS IPY B3a€MOZIi JIETKUX Ta HAWJIETHX S4€ep, a
caMe: KBa3iBlJIbHOTO PO3CisIHHSI HYKJIOHIB Ta HYKJIOHHUX KJIACTEPiB, KBa3iBiJIbHMX PEAKLil Ta B3a€MOJii B KiHII€BOMY
cTaHi. BkazaHi npouecu BifirpaloTh CyTTEBY, a B 6araThbOX BUNAAKaX i JOMiHYIOUYy poJib Y GOPMYBaHHI KiHLIEBOTO
CTaHy 06araTO4aCTMHKOBUX KaHaJIiB PEAKLii 3 JIETKUMHU siIpaMu. 3BiT CKIaa€eThCs 3 pepepaTy, YOTUPbOX PO3MINIB i
nepesiky BUKOPUCTaHUX Axepert. [lepi gBa po3ainy nprucBAYEHi eKCIIEPUMEHTAIbHOMY IOCIiIKEHHIO
KBa3iBiJIbHUX IIPOLIECIB Ta B3a€MO[Iii B KiHIIEBOMY CTaHi, 1110 BigOyBaloThCs B peakuigsx D+ D -->p+n+dTtaD+T -->
t + n +p. EKcliepuMeHTabHI [JaHi, IKi IPUBEIEHO B IUX PO37isaX, OTPUMaHO Ha IpucKkoposadi ¥Y-240 I5]] HAH
Ykpainu. MimeHi g5 gocaimpkenns: D-Ti (geitepiit Tutanosa) ta T-Ti (TpUTili TUTAaHOBA) CAMOIIITPUMHI,
BuroTosiieHi B IS1]1 HAH Ykpainu. Ilepimnii po3ais IprcBIYE€HO €KCIIEPUMEHTAIbHOMY TOCIIIIKEHHIO YTBOPEHHS
IedTpoHiB B peakuii D + D --> p + n + d npu eHeprii =36,9 MeB Ta TeopeTnyHOMYy aHasizy peakuii npu eHeprisix Ed
=36,91 60 MeB, gpyruit po3zin - eKCriepuMeHTaIbHOMY JOCIIiIKEHHIO YTBOPEHHS TPUTOHIB Y TPUYaCTUHKOBIN
peaxkuii 3H(d,3H)np nipu eneprii geiirponiBEd =36,9 MeB Ta ix aHasnizy msxoM MOZJesI0BaHHS CIIEKTPIB 32 METOIOM
MownTe-Kapso. TeopeTuyHuii aHasi3 TpPUYaCTUHKOBOI peakuii posmernenHs D+D --> p+n+d npoBeneHo 3a
MiKpPOCKOIIIYHOIO AU(PaKIiiHOI MOZEJIIIO, 1[0 BpaxOBY€e B3aEMOJIiI0 HYKJIOHIB B KiHIIEBOMY CTaHi i BUKOPUCTOBYE
IIPOCTIi BUPa3u [JIs1 BHYTPIlIHIX XBUIbOBUX (PYHKIiN. PO3TJISIHYTO [Ba THUIA TPUYACTUHKOBOI peaKlii: po3lenIeHHs
s7pa MillleHi 3 yTBOPEHHSM PO3CISIHOTO OEMTPOHA Ta PO3LIEIIEHHS JEUTPOHA [TyYKa 3 YTBOPEHHAM JIEeNTPOHA
Bigadi. 3a0BUIbHE Y3TOIPKEHHS TEOPIi 3 EKCIIEPUMEHTATILHUMU €HEPTETUYHMMU Ta KYTOBUM PO3IOiTIaMU IIPU
Ed=36,9 Ta 60 MeB nmocaruyTo 3aBsK/A BpaxyBaHHIO BHECKY Ilepepi3iB JBOX NpoLeciB. JOCiI)KeHO YTBOPEHHS
TPUTOHIB y TpuyacTUHKOBIN peakuii 3H(d,3H)np npu eneprii geiitponis Ed=36,9 MeB. OTpumaHo HOBi
eKCIIEpMMEHTAJIbHI JaHi 3 eHepreTUYHUX PO3I0AiiB TpUToHIB y peakuii 3H(d,3H)np B mupokomy fiana3oHi eHeprii
TpuTOHIB. DOpMY CIIEKTPIB MOJ€/IbOBAHO, BPAaXOBYIOUU [IPOCTi KBa3ibiHApHI MeXaHi3MU Ta XapaKTepPUCTUKU
€KCIIEPMMEHTAJILHOI METOAUKY 332 MeTofoM MoHTe-Kapso. CTpyKTypy CHEKTPIB sifiep TPUTIIO BAAETHCS BiATBOPUTH,
BPaXOBYI0Yi [IPOLIECY KBa3iBiJIbHE PO3CiIOBAHHS IPOTOHA i HEUTPOHA, 110 BXOASTh IO CKJIALy HAIITAl04Y0ro Ha
MilIEeHb JEUTPOHA, SIPaMU TPUTIIO Ta MIPOLECHU B3a€MO/Iii HEUTPOHA i IPOTOHA B KiHIIEBOMY CTaHi, a TAKOX
[IOCJIiIOBHUM po3maj yepe3 pe3oHaHc 4H* (Ent = 2,2 MeB, I' = 34 ). Tperiit po3ais i 4eTBEPTUIl PO3AiaU MICTUTD
OIMC 0COOJMBOCTEN €KCIIEPUMEHTAJIBHOTO KiHEMAaTUYHO [TOBHOTO BUBYEHHS TPUYACTUHKOBUX peakiiil 11B(p, aa)a
ta 7Li(d,aa)n npu eneprisix nydka nportoHis 2,65 MeB 3,75 MeB Ta nyuka geiTpoHiB 3 eneprieto Ed = 4,2 MeB
(tranpem-reneparop EITI-10K I5111 HAH YkpaiHn), BiflioBigHO, a TaKOXX pe3yabTaTU eKCliepuMeHTY. JlaHi
IIPOAHaJIi30BaHO 3 METOIO0 BCTAHOBJIEHHSI MEXaHIi3MiB peakliii, 0 MPUBOISTE 10 MOSIBU TPbOX alb(pa-4aCTUHOK Y
BUXIiJJHUX KaHAJIaX TPUYACTUHKOBUX Peakii. BcraHoBeHo, o npu 11B+p B3aeMoii 4OMIHYIOYMM MEXaHI3MOM B
IOCTiIKeHUX 06J1acTsIX a30BOro INpPOCTOPY € YTBOPEHHS! i po3Maj, IpOMiXXKHUX Pe30HaHCIB s1pa 8Be, a came:
OCHOBHOTO i IEPIIOTro 30yKEHOTo cTaHy 8Be. BHECKOM CTaTMCTUYHOTO MPOLLECY YTBOPEHHS TPUYACTUHKOBOTO
KiHLIEBOTO CTaHy PeaKLlii MO>KHA 3HEXTYBATHU. BUsIBJIE€HO, [0 BIUIMB HA PE3yJIbTaTA €KCIIEPUMEHTIB MOXYTb JABaTH
edekrty inTepdepeHLil aMIIiTy], pe30HAaHCHOI B3aeMO[Iii B Pi3HUX [1apax ?-4aCTHHOK, a TAaKOXX e(PeKTU KyJIOHIBCbKOi
B3a€MOii 3 CYIIyTHbOIO a-YaCTMHKOIO IIPU PO3Mali HaAKOPOTKOXMBYYOro NIepHIoro 30yAKeHoro crany 8Be. Anamnis
TPUYACTUHKOBO]I peakuii 7Li(d,aa)n 3acBiguuB, 0 NPEBATIOIOYUM MEXaHi3MOM IIPOXOKEHHS TPUYACTUHKOBO]
peaxkuii 7Li(d, aa)n € yTBOpeHHsI i po3naj He3B'13aHMUX Pe30HAHCHUX CTaHiB sijep SHe i 8Be, a came: 0CHOBHOTO i
nepuioro 30yaxkeHoro crany SHe ta 36ypkeHux craHiB 8Be*(16,6; 16,9 MeB). I3 criekTpiB 36iriB JBOX a-4aCTHHOK

OTPMMAHO 3HaY€HHS PE30HAHCHUX €HEPTill Ta MUPUH OCHOBHOTO i IepIIoro 36yAskeHoro crtany sapa SHe (SHeo.c. -



ER = (0,78 + 0,02) MeB, T = (0,75 + 0,16) MeB; 5He* - ER = (2,6 + 0,3) MeB, I = (3,5 + 1,3) MeB), sKi B MeXkax MOX160K

Y3rOIpKyIOThCS 3 JAHUMHU R-MaTpUYHOro aHasiszy 6iHapHOTro MpoLecy na-po3CisHHS.

Pedepar aHI1iliCbKOIO:

The purpose work- to study quasi binary processes occurring in the interaction of light and the lightest nuclei,
namely quasi free scattering of nucleons and nucleon clusters quasi-free reactions and interactions in the final
state. These processes play a significant, and in many cases a dominant role in shaping the final state of many
channels of reactions with light nuclei.The report consists of abstract, four chapters and a list of references
literature. The first two chapters are devoted to the experimental study of quasi-free processes and interactions in
the final state occurring in the reactions D +D -->p+n+dand D + T -->t + n + p. Experimental data are given in
the following sections obtained at accelerator U-240 INR NAS of Ukraine. Targets for research: D-Ti (titanium
deuterium) and T-Ti (titanium tritium) self-supporting, made in INR NAS of Ukraine. The first chapter is devoted
to experimental study of the formation of deuterons in the reaction D + D --> p + n + d at energies Ed = 36.9 MeV
and theoretical analysis of reactions at energies Ed = 36.9 MeV and 60, the second section - experimental research
newts formation of three-particle reactions 3H (d, 3H) np with energy Ed= 36.9 MeV deuterons and analysis by
modeling the spectra of Monte Carlo. Theoretical analysis of three-particle reactions splitting D+ D -->p+n+d
held by microscopic diffraction model that takes into account the interaction of nucleons in the final state and
uses simple expressions for internal wave functions. Two type of three-particle reactions, nuclear fission to form
multiple target deuteron and deuteron beam splitting to form a deuteron recoil. Satisfactory agreement of theory
with experimental energy and angular distribution at = 36.9 MeV and 60 MeV achieved through the contribution of
sections of two processes. Formation of tritons in the three-particle reaction 3H (d, 3H) np studied at the energy
deuteronsEd = 36.9 MeV. Obtained new experimental data on triton energy distributions in the reaction 3H (d, 3H)
np in a wide energy range of tritons. The shape of the spectra modeled considering kvazibinarni simple
mechanisms and characteristics of experimental techniques for Monte Carlo. The structure of the spectra of
tritium can not play, taking into account the processes quasi free scattering of protons and neutrons that make up
the target in the incident deuteron and tritium nuclei interaction processes neutron and proton in the final state,
and consistent collapse due to resonance 4H * (Ent = 2,2 MeV, I'= 34). The third section and fourth section
describes the features of the experimental cinematically complete study of three-particle reactions 11B (p, aa)a and
7Li (d, aa)n protons at energies 2.65 MeV beam 3.75 MeV and beam deuterons with energy Ed = 4 2 MeV (the
tandem generator EPG-10K INR NAS of Ukraine), respectively, and the results of the experiment.
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Hassa HTII aHI/1ilicbKOIO: Report containing methodological research executed documentation for quasi
binary study processes occurring in the interaction of light and the lightest nuclei, namely quasi free scattering of
nucleons and nucleon clusters quasi-free reactions and interactions in the final state.
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ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 2009-2012
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Cno>kuBaui npo,uyKuii': I5111 AH Ykpainu Ta inui npogineHi yctanHoBu AH YKkpainu
IlepcneKTHBHI PUHKH: YkpaiHa
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpaBa, 10 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:

IX. Bi6siorpadiuyHuii onuc

Bcporo 12my6mikanin



X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Bemockina Onpra OseriBHa
l'opnivauy Osibra KocTsHTUHIBHA
I'panues Bjnogumup IBanoBuy
Kapmuwmes IOpii1 fIkoBruy
Omenbuyk Cepriii €BreHoBUYY
PosHiok Opiit CepriftoBny
Pynenko bopuc AHnpiitoBu4
CmocapeHko Jlapuca IBaHiBHa

Crpyxko bopuc I'puroposny

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZNOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIJIBHOCTI

Crnicenko Bacunb IBaHOBUY




