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EHEPTETUYHI CIIEKTPH ITIPOTOHIB ¥ TU®PAKIINHOMY PO3IMIEILIEHHI JIEUTPOHIB
SITIPAMMU 2C TA “°Ca IPU CEPEJJHIX EHEPTISIX

Y nmudpaxuiiiHoMy HaONWKEHHI, y3araJlbHEHOMY Ha BHIIQJIOK HENPY)KHUX IIPOLECIB, IO CYHNPOBOKYIOTHCS
nepenavyero Io3J0BXKHBOTO IMITYJIbCY, HOCTIIPKEHO PEaKililo PO3MICIUICHHS IeHTpOHa MpW PO3CISAHHI Ha sAmpax 3
ypaxyBaHHAM KyJOHOBOI Ta sIepHOi B3aeMoXiil IpH cepeiHiX eHeprisx. Buenmeno ¢opmynu mis po3paxyHKY
SHEPreTHYHUX CIIEKTPIiB MPOTOHIB, IO YTBOPIOIOTHCS, & O APYTroro MOPSAKY 3a BiJHOLICHHSAM paliyca JeUTpoHa 1O
pagmiyca siapa. Y po3paxyHKax BHKOPHCTOBYBAIWCH TPH THIIH MOJEIBHUX XBHJIBOBHX (YHKLI NEHTpOHA: I0KaBCBbKa,
eKCIOHEeHTa i  rayccoBa. OyHKIII np-apu B KOHTHHYYMi OyIyBajJiCh OPTOTOHANBHUMHU CTaHy AelTpona. Lle mae
3MOTY SIKICHO BpaxXyBaTH B3a€MOJIII0 B KIHIIEBOMY CTaHI Ta YHUKHYTH IIOMHJIKOBUX BKJIAJIB y Mepepi3 Npu OJIM3bKUX 10
HyJIs TepelJaHux iMiyibcaxX. [IpoBeneHO MOPIBHSHHS 3 €KCIIEPUMEHTOM i3 pO3IICIICHHs ASHTPOHIB 3 eHeprieio 56
MeB Ha ByrJI€LIO Ta KaIbIlii 3 peecTpalicro HEWTPOHIB Ta MPOTOHIB, IO BHIITAIOTH MMiJ HYJIOBUMHU KyTaMu. [TokasaHo,
0 BKJIAJ KYJIOHOBOTO MEXaHi3My JOMiHye B mepepidi. Haiikpammii omuc cIeKTpiB HPOTOHIB JOCATa€TbCs MpPU
BHUKOPHCTaHHI IOKaBCcbKOi (opmu XBminboBOi (yHkmii aedTpoHa. Takok MOKa3aHO, IO BPaxyBaHHS IT0310BKHBOT
CKJIQIOBOI IIEPEJaHOTO IMITYJIbCY HYKJIIOHaM JIEHTpOHA MOKpAaIly€ y3TO/UKEHHS 3 eKCIIEPUMEHTAIBHUMH JaHUMH. Y
BUIaJKy BHWJIBOTY HYKJOHIB MiJ HEHYJbOBHMH KyTaMH e(eKT BiJ ypaxyBaHHS Ili€l CKJIAIOBOi MOXeE IOCATaTH
IEKUIBKOX COTEHD BIICOTKIB.
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SHEPTETHYECKHUE CIIEKTPBI IPOTOHOB
B ITN®PAKIIMOHHOM PACHIEIIVIEHUHU JEUTPOHOB
SITIPAMM 2C M1 “°Ca IPU CPEJTHUX DHEPTUSX

B mudpakmmonHoM mpHONMKEHUH, OOOOIIEHHOM HA CiIy4all HEYNPYTHX MPOIECCOB, COMPOBOXIAIOIIHXCS
repeadeii mpoJoIbHOTO HMITYThCa, UCCIICIOBaHA PEAKIIMs PACIICIUICHUS ICHTPOHA IIPU PACCESTHUN Ha Sapax C yI4eTOM
KYJIOHOBCKOTO ¥ SICPHOTO B3aMMOJICUCTBUH MPU CPEeJHHUX OJHEPrusx. BbiBeneHbl (GOpMynbl Ui pacyera
SHEPreTUYECKUX CHEKTPOB 00Pa3yrONIMXCsl IIPOTOHOB BILIOTH 10 BTOPOTO MOPSIIKA MO OTHOIICHUIO Pajnyca JeHTpoHa
K paauycy sapa. B pacderax HCHONB30BAJIMCh TPU THIIA MOJCIBHBIX BOJHOBBIX (DYHKIHI NEWTpOHA: FOKaBCKas,
9KCIIOHEHTA W rayccoBa. OyHKIMKM Np-TIapbl B KOHTUHYYME CTPOMJIHCH OPTOTOHAJIBHBIMH COCTOSIHHIO IEHTpOHA. DTO
MO3BOJISICT KAYECTBEHHO YUECTh B3aMMOICHCTBHE B KOHCUHOM COCTOSIHUHU M U30€KaTh JIOKHBIX BKJIAJI0B B CEUCHUE TPU
ONM3KKX K HYJIO MepelaBaeMbIX UMITyJibcax. [IpoBeieHo cpaBHEHHE C IKCIIEPUMEHTOM MO PACIIEIUICHUIO IEHTPOHOB C
sHepruedt 56 MaB Ha yrieposae W KaJblMM C pPETMCTpalldedl BBUICTAIONIMX HEHTPOHOB M MPOTOHOB MOJ HYJEBBIMU
yriaamu. [Toka3aHo, 9TO BKJIAJ KYJOHOBCKOIO MEXaHM3Ma JIOMHUHUPYET B CeUeHUM. Hawmmydiee omucaHue CIEKTPOB
MPOTOHOB JTOCTUTACTCSI MPH HCIOJIH30BAHUU FOKABCKOW (pOpMbI BOHOBOHN (yHKIMHU aedTpoHa. [loka3aHo Takke, 4TO
YY9eT TPOJOIBFHONW COCTaBIAMONICH IepeaBacMOro UMITYJIbCa HYKIIOHAM JCWTpOHA YIydIlaeT corjacue ¢
IKCIICPUMCHTANBHBIMHA TaHHBIMH. B ciydae e BpUICTa HYKJIOHOB ITOJI HEHYJICBBIMH yriIaMH 3G QEKT OT ydera dToU
COCTABJIAOIICH MOXKET JJOCTUTATh HECKOJIBKUX COTEH MPOICHTOB.
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ENERGY SPECTRA OF PROTONS IN DIFFRACTION BREAK-UP OF DEUTERONS
ON 2C AND “Ca AT INTERMEDIATE ENERGIES

In the diffraction approximation generalized to the case of inelastic processes with longitudinal momentum transfer,
the reaction of the deuteron break-up on nuclei at medium energies is studied, taking into account the Coulomb and
nuclear interactions. The formulas for the calculation of the energy spectra of the emerging protons are obtained up to
the second order with respect to the ratio of the deuteron radius to the nucleus radius. Three types of model wave
functions of the deuteron were used in the calculations: Yukawa, exponential and Gaussian. The wave function of np-
pair in continuum is built orthogonal to the wave function of deuteron. This allows one to take into account qualitatively
the interaction in the final state and avoid false contributions to the cross section at near zero momentum transfer. A
comparison with experimental data on the break-up of deuterons with energy of 56 MeV on carbon and calcium with



the registration of the emitted neutrons and protons at zero angles is carried out. It is shown that the contribution of the
Coulomb mechanism dominates in the cross section. The best description of the spectra of protons is achieved by using
the Yukawa form of the wave function of the deuteron. It is also shown that taking into account the transfer of
longitudinal momentum to the deuteron nucleons improves the experimental data description. In the case of non-zero
nucleon escape angles, the effect of taking into account longitudinal momentum can reach several hundred percent.
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