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B pabore npejicraBiieHbl IPOMEXKYTOYHBIE UTOTH Pa3pabOTKU COBPEMEHHOI'O IIPOTPAMMHOIO
obecriedenus [ MOJECTUPOBAHUS IIPOIECCOB (POPMUPOBAHUS U YCKOPEHUS CUJIBHOTOYHBIX
I[yYKOB 3JIEKTPOHOB. PaboTa BbINOJIHEHA B paMKax peaju3anuu HalpasieHus NG HaydHOM
nporpaMMbl HalmoHaIbHOTO 1eHTPa (DU3UKU ¥ MaTEMaTUKHU.

IIpoBesnen cpaBHUTENBHBIN aHAINA3 CYIIECTBYIOMIAX TPOTPAMM, IPEIHAZHATECHHBIX JIJIsT MOJIE-
JINPOBaHUS CUJIBHOTOYHON YCKOPUTEJIHHON TEXHUKH.

BrisiBjIeHBI U IpOaHAIM3UPOBAHBI COBPEMEHHBIE METO/IbI U IIOIX0/bl K Pa3pabOTKe IMpOorpaMM
JAHHOTO KJacca. PaccMOTPEHO MHOXKECTBO METOJMIOB IIPSIMOTO KMHETUIECKOTO MOIEINPOBAHUS
[IyYKOB 3aPsS2KEHHBIX YacTHIl. BhIOpan MeTO[ JacTuIl B S4eiiKaxX, KOTOPBIA JOIOHEH IPAHNY-
HBIMU YCJIOBUSIMU 3JIEKTPOIUHAMUKI.

Obo3Hadena TpobIEMATHKA 38181 TTOJA00HOTO THIMA C TOYKHU 3PEHUs BBHIYUCIATEIbHON CI0KHO-
CTH, PACCMOTPEHBI aKTYAJIbHBIE TIOJXO/IBI K PaCIapaslJIeTMBAHAIO 33/1a9 Ha PA3IUIHBIX THUAX
YCTPOMCTB.

Ilo pesynbraraM CpaBHUTEJHHOTO aHAIN3a CPOPMUPOBAHBI U MIPEJ/ICTABJICHBI TEXHIIECKUE
TpeboBaHNs K IPOrPAMMHOMY 0DECIIEYeHHIO, PEAIN3YIONIEMY PECYPCOEMKIE BBIUUCJIEHUS B
006JIaCcTH YCKOPUTEJIbHOU TeXHUKH. [IpeijioykeHa KOHIENIUsT MOIYIbHON apXUTEKTYPhI IIPO-
TPAMMHOTO OD€eCITeYeHNsl, BBIJEEHBI U OMMCAHBI OCHOBHBIE 3TAIBI pa3zpabdborku. OmnpeeeHb
OCHOBHBIE aJITOPUTMBI, PeaIn3yeMble B KaXKJIOM MOJIYJIE.

Benyrcs paboThl 10 IPOEKTUPOBAHUIO, OTJIAJKE M TECTUPOBAHUIO MOJLYJIel aKCUAJBHO CHM-
METPUYHOW W TPEXMEPHON PACUYETHBIX MPOrPAMM IIEPEHOCA IIyIKOB 3aPSKEHHBIX JIACTHIIL.
IIpencraBiensr pe3yabTaThl IPOrPAMMHON PeaTH3aIlui MOYJ/IS IapaMETPUYECKOTI0 OIUCAHUS
3aJ1a491, MOJLYJIsl TOCTPOEHUsI Te€OMETPUIECKUX OOBEKTOB U KOHEYHO PA3HOCTHO CETKHM PaCcdeT-
HO#1 obJiacT.

IIpuBenen kparkuit 0630p CpejCTB pa3pabOTKU U OTJIAJIKKA TPOrPAMM, UCIOJIL3YEMbIX TPU
peam3aIu MOIyJeil TporpaMMBbl.
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The credible value of the *'B(p,) reaction cross-section is essential for the proton therapy of
cancer, the thermonuclear fusion, and the nuclear astrophysics. Despite the relevance, the
mechanism of the reaction is still an open question. The goal of the study consists in acquiring
new knowledge about the reaction, modernization and clarification of the preliminary studies
data in the 0.3-2.15 MeV proton beam energy range.

To achieve the aim, a thick boron-containing target was irradiated with protons at the
Vacuum Insulated Tandem Accelerator (VITA) at the Budker Institute of Nuclear Physics
in Novosibirsk, Russia. The spectra of the emitted -particles and backscattered protons were
measured using the silicon semiconductor -spectrometer PDPA-1K (Institute of Physical
and Technical Problems, Dubna, Russia) at 135° with respect to the beam moment. Using
SIMNRA version 7.03 (Max Planck Institute for Plasma Physics, Germany), we modeled the
interaction of a proton beam with the boron-containing target and succeeded to reveal the
accurate composition of the irradiated target. The obtained results proved that the reaction
1B(p,) has two channels 'B(p,;)8Be* and 'B(p,o)®Be with different cross-sections which
agrees with the nowadays conceptions.

In future we plan to study a thin boron target to measure the cross sections of each channel.
The research was supported by Russian Science Foundation, grant No. 19-72-30005.
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B macrosmee Bpemsa B HUIL «KypdaaroBckuii MHCTATYT» OCYIIECTBIISIETCS TMPOEKT «JIy<-
IIporon» mis co3pmanHus IEeHTpa MPOTOHHO-JIYyYeBOil Tepanmnu. B paMKax 3TOro mpoekrta B
HUIL «Kypuarosckuit uacruryt » - KKT9® B KauecTBe MHXKEKTOpa B MIPOTOHHBIN CHHXPO-
TPOH Pa3padaTHIBAETCS MMITYJIbCHBII TPOTOHHBIH YCKOPUTEIh C ITPOCTPAHCTBEHHO-OIHOPOIHOMN
kBaapymnosnbHoit Gokycupoekoiit (RFQ) ¢ sueprueit 5 MsB, pa6oueii wactoroit 162.5 MI' u
TokoMm 30 MA. B manHoli cTaThe ONUCAHBI OCHOBHBIE ACIEKTHI MPOEKTUPOBAHUS JTUHAMUKH
nyuaka B RFQ, a umenno: Beibop napamerpos RFQ, ontuMusanus TpancnopTa u TPAHCMUCCUH
YCKODSIONIEr0 KaHaJla, MUHUMI3AIUs BbIXOHOTO SMUTTaHCA IIy4ka. 1IpuBeieHbl pe3ysibTaTs
MOJIeIMpOBaHus JuHamMuknu mydka B RFQ.
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JunaMuka 4acTUll B MHXKEKTOpe TaxKeJsbIX NoHOB JIV2 nmda
CUHXPOTPOHHOTO mcHbiTaTeabHOro Komirekca (CKIN)
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