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NccnepoBaHme npoueccoB yripyroro paccesHus
B(p,p)''B npu Hu3kux sneprusx

Thursday 3 July 2025 19:00 (20 minutes)

OpHOII 13 aKTyaJIbHBIX 3a8a4 SAePHOI aCTPOPM3NKI IBIILETC BBIACHEHIE IPUUH ITOBBIIIIEHHOTO COJep/KaHMs
nérkux anemenToB (Li, Be, B) Bo Bcenennoit. 3tu aneMeHTHI He MOTYyT 3G QEKTMBHO CHMHTE3MPOBATHCSA B
3B€3/1aX B XOfle CTAHJapPTHBIX IIPOLIECCOB HYKJIE€OCUHTE3a, IOCKOIbKY yiKe IIpU TeMIlepaTypax mopaaka 2—5°

10° K oHU uHTEHCHBHO paspyLIanTcs B peakuusax tumna (p,y) u (p,cr). CoracHo TeOpeTuUecKuM pacuéram,

B TAKUX YCTIOBMAX COMEP/KAHIe M30TOTIOB JINTHS, GepUILTHS ¥ Gopa TOJDKHO COCTABIATS He Gomee 102 mo
OTHOLLIEHNIO K Bofopoay. OgHaKo acTpOHOMIUeCKIe HaOII0e IS II0Ka3bIBAIOT, UTO VX PeaIbHOE KOJIIUECTBO

B 100-1000 pas BbI1IE.

IIpssiMoe M3MepeHMe CeUeHUIT IaepHBIX peaKIii, Takux Kak (p,y), (p,r) M ApYrux, Ha JErKUX sAOpax mpu
OUeHb HM3KUX 9HEPTUAX, COOTBETCTBYIOILNX TeEMIIEpATypaM IOpaaKa 107 K, mosBomser NIPOBEPUTH PA3INUHBIE
TeopeTIUecKIe MOJeIn, 0O BICHSIOIIe HabII0JaeMoe pacipeaesIeHIe XUMITUeCKIX 9]IeMeHTOB BO BcesteHHOIL.
Kpome Toro, ucciemoBaHme IpoOLEeCCOB YIIPYTOro paccessHMA IIPOTOHOB Ha JIETKUX AApax IPM HU3KUX SHEPIUAX
HeOoOXOAMMO IS ITOJIyYeH ST TOUHBIX IIapaMeTPOB IIPOTOH-SIAEPHBIX ITOTEHIVIAIbHbIX MOMEJIEN, IPUMEHIEeMbIX
B pacueTax SePHBIX PeaKIil ¢ acTpopU3NIECKOIT 3HAUNMOCTBIO.

Oco6BbIit MHTepec MpeCTaBIAeT UCCIeT0BaHMe YIPYTOro PACCesHNA TPOTOHOB Ha M3oTome ' B, yunTtoisas

€ro Ba)KHYI0 POJIb B IIEPCIIEKTUBHBIX TEPMOAAEPHBIX 9HEPTeTUUECKIX YCTAaHOBKaX. B yacTHOCTH, panguanmoHHbIe
3axBaThl Ha' 'B HecyT mHbOpMAIIIio o KOHIIEHTPALMI 9TOTO M30TOIIA ¥ 0COOEHHOCTSIX er0 CTOPAHNUs B TEPMOSIAEPHBIX
peaxIusax.

OKcIlepuMeHTalIbHas YacTh HACTOSIIIIE paboThI OblIa IIpoBeeHa ¢ MCII0Ib30BaHeM IIPOTOHHOIO KaHaja
yckopureins YKII-2-1 PTTI ma ITXB MSI® M9 PK. B kauecTBe MuIIeHell IpUMeHAIICH TOHKAsA CAMOIIOA e P KIBAOIIASCT
domnsra ua B Tommmmoit 313 MKr/cM? ¢ M3BECTHBIM M30TOTHBIM OGOTAIIIeHIIEeM, 3TOTOBIEHHbIE C TOMOIIIBI
3JIeKTPOHHO-JIy4eBOT'0 HAIlbUIeHU Ha ycTaHOBKe BYII-2.

BbI710 BBINTOJIHEHO ITOApo6HOe u3MepeHne AnddepeHIalbHbIX CeUeHIIT yIIPYTOro pacCessHIs IPOTOHOB Ha
anape 1B p nmamasone YTJIOB OT 10° 1o 168° ¢ marom 10° IIpY SHEPTUAX HaJETaIIMX IpoToHoB 1200, 1000,
800, 600 x3B. ITorpemrHoCTs SKCIIEPUMEHTANBHBIX JAHHBIX 110 AU(QepeHINATbHBIM CEYeHNIM YIIPYTOro
paccesHMs IIPOTOHOB Ha HB cocrasnser 10%.
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One of the current tasks of nuclear astrophysics is to clarify the reasons for the increased abundance of light
elements (Li, Be, B) in the Universe. These elements cannot be effectively synthesized in stars during standard
nucleosynthesis processes, since already at temperatures of about 2-5-10° K they are intensively destroyed
in reactions of the (p,y) and (p,a) type. According to theoretical calculations, under such conditions the

content of lithium, beryllium, and boron isotopes should not exceed 10~ *?

relative to hydrogen. However,
astronomical observations show that their actual amount is 100-1000 times higher.

Direct measurement of nuclear reaction cross sections, such as (p,7), (p,c), and others, on light nuclei at very
low energies corresponding to temperatures of about 107 K, makes it possible to test various theoretical models
explaining the observed distribution of chemical elements in the Universe. In addition, the study of elastic
scattering processes of protons on light nuclei at low energies is necessary to obtain accurate parameters of
proton-nucleus potential models used in the calculations of nuclear reactions of astrophysical importance.
Of particular interest is the study of proton elastic scattering on the isotope *'B, given its important role in
promising thermonuclear energy systems. In particular, radiative captures on *'B provide information about
the concentration of this isotope and the features of its burning in thermonuclear reactions.

The experimental part of this work was carried out using the proton beam line of the UKP-2-1 accelerator
of the Institute of Nuclear Physics, Ministry of Energy of the Republic of Kazakhstan. As targets, thin self-
supporting foils of *'B with a thickness of 313 pg/cm? and known isotopic enrichment were used, prepared



by electron-beam deposition using the VUP-2 setup.

A detailed measurement of the differential cross sections of proton elastic scattering on the *B nucleus was
performed in the angular range from 10° to 168° with a step of 10° at incident proton energies of 1200, 1000,
800, and 600 keV. The uncertainty of the experimental data on the differential cross sections of proton elastic
scattering on *'B is 10%.
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