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PE®EPAT

HNumnomuas pabora: 50 c., 27 puc., 4 Tabn., 30 uctouHUKOB, 1 TIpHIL.

Kimrouesie  cnosa:  AJIEPHBIE ~ TBEPHOTEJIBHBIE  TPEKOBBIE
JETEKTOPBI, CR-39, [TPODOUIIOMETPUA NOHHOI'O [IYUKA,
ABTOMATU3NPOBAHHAA OIITUYECKAA MUKPOCKOIINA,
YCKOPUTEJIBHBIN KOMITJIEKC NICA.

OOBeKT HCcchnenoBaHUs: ONPEEICHUE XapaKTePUCTUK HOHHBIX ITyYKOB,
MOJIyYEHHBIX HA JIMHEWHBIX U HUKIMYECKUX YCKOPUTETAX.

Lene wuccnenoBanusa: OneHKa MNPOCTPAHCTBEHHOIO pACIpPENEIECHUsS HOHOB
124X e>" ¢ sueprueii 3,85 I'9B/H, creHepHpOBaHHBIX Ha YCKOPHTEIHHOM KOMILIEKCE
NICA TBeproTensHbIM TPEKOBBIM AeTekTopoM CR-39.

Meronbl wuccnenoBanus: npuHIUN jerektupoBanuss CR-39 ocHoBaH Ha
pa3IMuMU CKOPOCTH TPABJICHUSI OOJTYUYEHHOU U HEOOTyUYeHHOUM 00J1acTH JETEKTOpa, B
pe3yapTare 4ero BAOJIb TPAEKTOPHM YacTHIbI 0Opa3yercsl yriiyOJeHue, Ha3blBaeMOe
TpekaM. Perucrpanus  TpEeKOB  MPOUCXOIMIO C  MOMOIIBIO  KOMIUIEKCa
aBTOMAaTU3UPOBAHHOIO ONTHYECKOro Mukpockona Olympus BX63 u ¢upmeHHoro
nporpamMmHoro obOecneuenust cellSence. [lynsi yuera cpacTtaHusi TPEKOB B OJHO
yoIyOJsieHre ObLI pealn30BaH aJITOPUTM HAJIOKEHUS TPEKOB, OCHOBAHHBIA Ha METOJIE
Momnte-Kapino.

[lonmy4yeHHble pe3yiabTaTbl U WX HOBHU3HA: BIEPBBIE C IOMOIIBIO SAEPHOTIO
TBEpAOTEIbHOIO TpekoBoro aerexkropa CR-39 Obu1 monyuen npoduis 3,85 I'3B/H
nyuka '**Xe>*" ma ycranoske BM@N OUSM. C nomompio Metona Monre-Kapiio
OblJJa OLICHEHAa 3aBUCHMOCTb BEPOSITHOCTH HAJIOKEHUS TPEKOB OT (iIroeHca u
paccurMTaHbl NOMPABOYHBIE HA HAJIOKEHUE TPEKOB (DAKTOPBHI.

O6sacTh BO3MOXKHOTO MPAKTUYECKOTO MPUMEHEHUS: pPa3BUTUE NPUMEHEHUS
AJIEPHBIX TBEPAOTEIbHBIX TPEKOBBIX JETEKTOPOB B JIMArHOCTUKE HMOHHBIX ITyYKOB
HAayYHbIX M MEAUIMHCKUX YCKOPUTEIEH CIOCOOCTBYET CO3JaHUIO METOJIUK
nepeKkpecTHON Bepudukauuu st o0ecrneueHus KOHTPOJIs KauyecTBa OOMydYeHUsS B
HAy4YHBIX SKCIIEPUMEHTAX U NOHHOM Tepanuu.

ABTOp paboThl TMOATBEPKAAECT, UYTO NPHUBEACHHBIA B HEH pacCUyeTHO-
aHAJIUTHUYECKUH Marepuan TMpaBWIBHO M OOBEKTUBHO OTPAXKAET COCTOSHUE
UCCJIelyeMOro Tpoliecca, a BCE 3aMMCTBOBAHHBIE W3 JIUTEPATYpPHBIX M JPYrUX
MCTOYHUKOB TEOPETUUYECKHE, METONOJIOTMYECKUEe W METOIUYECKHE TOJOKEHUS U
KOHIICIIMHU COMPOBOXIAIOTCS CChUIKAMU Ha UX aBTOPOB.

(moANMUCH CTyIEHTA)
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Hermmomaas npama: 50 c., 27 man., 4 Tabmn., 30 kpeIHim, 1 OpeIKIT.

AO'eKT fmacnenaBaHHS: BbI3HAUOHHE XapaKTapPBICTHIK 10HHBIX  ITYYKOY,
aTphIMAHbIX Ha JIIHEWHBIX 1 IBIKJITYHBIX MacKapaibHIKaX.

[pne maciemaBaHHs: ALPHKA IpacTopaBara pasMepKaBaHHs ioHay '24Xe>" 3
sHeprisii 3,85 I»B/H, 3reHepaBaHblx Ha mackapaibHbiM komiuiekce NICA
UBEpAALIEIBHBIM TPAKaBbIM J3T3KTapaM CR-39.

Mertanpel nacnenaBaHHS: NpbIHIBIT J3T3KTaBaHHA CR-39 3acHaBaHbl Ha
aJIPO3HEHHI XyTKaCIll TpayJICHHS alpaMeHeHal 1 HearpaMeHeHal BoOIacIli I9TIKTapa,
y BBIHIKY 4aro ¥y370Yy>K TPAaeKTOpbIl 4YacIillbl YTBOPHILLA MaribliOlIeHHe, Ha3BaHae
TpaKaM. ParicTpalibig Tpakay agobiBanacs 3 JanamMorai KOMIUIEKCa ayTaMaTbl3aBaHara
antelyHara mikpackorna Olympus BX63 1 ¢ipmoBara nparpamnara 3a0ecrsi4dHHA
cellSence. Jlna ymiky 3pactaHHs TpaIKay y aaHO MariblOieHHE ObIY plai3aBaHbl
aNrapbITM HaKJIaJaHHA TPIKAy, 3aCHaBaHbl Ha MeTan3e MonTa-Kapna.

ATpbIMaHbIs BBIHIKI 1 1X HaBI3HA: YHEPIIBIHIO 3 JanaMorail sja3epHara
uBépaalenbHara TpakaBara g3Takrapa CR-39 Obry arpeiManbl npoduis 3,85 I'3B/H
nyuka '**Xe>*" ma ycranoyust BM@N AISIJI. 3 nanamorait merany Mours-Kapna
OblJa alPHEHa 3aJeKHACIh BEparoJHacll HakKJIaJaHHS TpdIKay ax QuroeHca 1
pa3iiyaHbl alpaBayHblsl Ha HaKJIaJaHHE Tp3Kay (pakTapbl.

BobGnaciip mMardpiMara mpakTbl9Hara MPBIMAHEHHS: pPAa3BIlE MNPBIMSIHEHHS
S3EPHBIX IBEpIAICIbHAll TPAKABBIX IITIKTApay y IBIATHOCTHIIBI 1EHHBIX MYYKOY
HAaBYKOBBIX 1 MEABIIBIHCKIX TacKapaidbHIKay CIpbBIs€ CTBAPIHHIO METOMBIK
nepakpblkaBaHail Bepbl(ikallbli Jj1sl 3a0€CIITUdHHS KaHTPOJTIO SIKACIl alpaMsHEHHS ¥
HABYKOBBIX SKCIIEPBIMEHTAaX 1 10HHAM Taparlii.

A¥Tap mpaubl nanBsipakae, IITO MPbIBEA3EHBbI ¥ €M pa3ikoBa-aHAIITHIYHbBI
MaTaIphIsT a0'eKThIVHA aJIIFOCTPOYBAE CTaH JIoCeaHara npamjcy, a yce 3ana3baanblis
3 JITapaTypHbIX 1 IHIIBIXKPBIHIL TIap3THIYHbIA, METAJalariyHbisl 1 METaJIbIYHbISA
CTaHOBIIIIYA 1 KAaHIPIMIIBI CyMpaBapkKaroliia crackuikaMi Ha iX ayTapay.

(Tmofric CTyIHTA)
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Object of research: characterization of ion beams produced by linear and cyclic
accelerators.

Purpose of research: estimation of the spatial distribution of '**Xe>*" ions with
an energy of 3.85 GeV/n generated at the NICA accelerator complex by the CR-39
solid-state nuclear track detector.

Research methods: the principle of CR-39 detection is based on the difference
of etching rate of the irradiated and non-irradiated region of the detector, which results
in formation of a dip called a track along the particle's trajectory. Registration of tracks
was carried out using a combination of Olympus BX63 automated optical microscope
and proprietary software cellSence. In order to take into account the overlapping of
tracks into a single dip, an algorithm based on the Monte-Carlo method was
implemented.

Obtained results and their novelty: Using a CR-39 solid-state nuclear track
detector a 3.85 GeV/n '**Xe>*" beam profile was obtained for the first time at the JINR
BM@N facility. Using the Monte Carlo method the dependence of the track
superposition probability on the fluence was evaluated and track superposition
correction factors were calculated.

Area of possible practical application: development of application of solid-state
nuclear track detectors in diagnostics of ion beams of scientific and medical
accelerators contribute to creation of techniques of cross-verification to provide quality
control of irradiation in scientific experiments and ion therapy.

The author of the work confirms that computational and analytical material
presented in it objectively reproduces the picture of investigated process, and all the
theoretical, methodological and methodical positions and concepts borrowed from
literary and other sources are given references to their authors.

(student’s signature)



