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BBEAEHWE

OCHOBHBIMU LEJIIMU (PU3MKY NOH-UOHHBIX B3au -
MOACUCTBUI SBIISIIOTCSI HE TOJILKO YCTAaHOBJIEHUE MX
¢dyHIaMEHTAILHBIX CBOMCTB, HO M TOUHOE (PEHOMEHO-
JIOTUYECKOE OITMCAaHMEe TaKMX IIPOLIECCOB, UTO BaXKHO
IIJIsI CO3MAHUSI Pa3IMYHbBIX MOJIEJIeil MIOH-MOHHBIX B3a-
MMOJEMCTBUI B LIMPOKOM AMaNa30HE SHEPTUIA.

CTOUT OTMETUTH, YTO OMTMCAaHNE ITPOLIECCOB ppar-
MEHTallMU SIAep BaXKHO HE TOJBbKO IJIsi (pyHIaMeH-
TaJbHBIX UCCJIENOBAaHUI, HO M IIJISI IPUKJIATHBIX Ha-
MpaBJICHMU, TAKMX KaK TSDKEJIOMOHHAs Tepalius, Tae
¢dparmMeHTalMs SiAep TMPUBOIUT K HeXeIaTeTbHOMY
00JIy4eHUIO TKaHell 3a muKoMm bperra, co3ganue myd-
KOB paAWOaKTUBHBIX SIAEP 1 paauallMOHHOM 3aIIUThI
OT KOCMMYECKUX JIyYeid 3JIEeKTPOHUKHN KOCMUYECKUX
craHuuii. OMHUM U3 HaMMeHee M3YYEeHHBIX MeXa-
HU3MOB MOH-WOHHBIX B3aMMOJCHCTBUM SIBISIECTCS
dparMeHTaUs SIAEP C Mepe3apsiiKoil HyKJIOHOB, KO-
TOpasi MPUBOAUT K YBEJIIMYCHUIO YKCJIa IIPOTOHOB
VI HEUTPOHOB B simpe-¢parMeHTe Mo C HajeTalo-
UM ssapom. Takue mpolecchl TOBOJILHO c1abo u3y-
yeHbl 3KcnepuMeHTanbHO [1, 2]. C Touyku 3peHus
9KCIEPUMEHTA, 3TO CBS3aHO C TPYAHOCTIMMU WICH-
TU(PUKALIMM 3TUX MPOLIECCOB BO B3aMMOACUCTBUSIX
TSDKENIBIX SIIEp W MaJIOCThIO CEUYCHUST IJIs JIETKUX
aaep. Kpome Toro, misa wmaeHTUUKALIMM TaKWUX
¢dparmeHTOB Ha (HhOHE IPYTUX UOHOB, 0OPa3YIOLINXCS
0e3 1epe3apsaaKd HyKJIOHOB, HEOOXoauMa 3KCIIepyr-
MEHTaJIbHasl yCTaHOBKA, 00eCIieurBalIoNniasi BHICOKOE

UMITYJIbCHOE paspelneHue. Co3gaHue KPYIMHBIX TSI-
KEJTOMOHHBIX Hay4YHBIX LIEHTPOB, Takux Kak GSI B
I'epmanuu u Riken B SInoHUM 1TO3BOJIMIIO HECKOJILKO
pacirpuTh 6a3y JTaHHKIX 110 3aPsSII000OMEHHBIM IIPO-
eccaM. OJHAKO 3TO KOCHYJOCh TOJIbKO 00JacTu
CPEIHUX U TSIKEJIbIX siAep TIPU BHEPrusix B 00JacTu
1 IsB/HyknoH. B pabdorax GSI Ha yctaHoBKe FRS
OBUIO ITOKA3aHO, 4TO npu (pparmeHTaunu '>Sn u
208Pb ¢ sHeprueit 1 ['5B/HYKIIOH 1O HYJIEBLIM YIJIOM B
pe3yibTaTe M300apruyecKoro 3apsimoBOro ooMeHa Ha-
omonaerca obpaszosanue uzoronos ZIr u 2%Bi [3, 4].
CeueHue BBIXOAA 3TUX M30TOIIOB 0KA3aJI0Ch JOBOJIb-
HO OOJIBIIMM Y CPaBHUMBIM C CE€YEHUEM peakiuu
dparMeHTauuU, MPOTEKAIOIIE 6e3 3apsIgoBOTo 00-
MeHa. AHaJu3 UMITYJbCHBIX CIEKTPOB 3TUX (par-
MEHTOB TTO3BOJIWJI pa3Ie/INTh BKJIaAbl KBa3UyIIPYTOii
nepe3apsaaku u poxineHus A-uzoodapsl [3]. ITpose-
JIIEHHBIA TEOPETUYSCKUI aHAJIM3 JTaHHBIX MTO3BOJIMII
BIIEPBBIC MOJIYYUTh XOPOIIEe COIJIaCHEe C IKCIIepH-
MeHTOM. UYTO KacaeTcst ABOMHOI mepe3apsiikKu HyK-
JIOHOB, TO 3TOT MPOIIECC IO CHUX IIOp He HAOII0manCs
BO (pparMEHTALIUM TSKEJIBIX MOHOB. 3MIECh CIIEHyeT
OTMETHUTh 3HAYUTEIBHOE YMCJIO PAOOT IO TeOpEeTHUYE-
CKMM acleKTaM KaK OJHOKpPAaTHOM, TaK U JBOMHOM
nepe3apsaKky HYKJIOHOB B IIpoleccax m3obapude-
CKOlf ¢hparMeHTanuu siaep [5], HampaBieHHBIX Ha
MoJiydueHue MH(OpMaLIMM O MAaTPUYHBIX BJIEMEHTaX
Oe3HEUTPUHHOTO ABOMHOTO [-pacmama simep. DTO
HampapJIEHUE OXBaThIBAET TOJBKO 00JIaCTh SHEPruii
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noHOB MeHbIMX 10 M3B/HyKIIOH, YTO majeKo OT 00-
JIACTU HEpruii, o0cyxXnaeMoii B 3TOM cTaThe.

DkcnepuMeHTanbHas yctaHoBka @PAI'M obiaga-
€T YHUKaJIbHBIMU XapaKTepUCTUKAMM, HEOOXOIUMbI-
MM JIJIs1 ICCIeIOBAaHMS MPOLIECCOB, UAYIIMUX C Tlepe3a-
PSIKOI HYKJIOHOB: BEICOKMM UMITYJIbCHBIM pa3pelie-
HUEM U CHOCOOHOCTBIO PErMCTpUPOBATh IIMPOKMIA
JIHAaIla30H JIeTKUX (pparmMeHTOB. KpoMe Toro, 3a BpeMst
paboOThl YCKOPUTETbHO-HAKOIMUTEIbHOTO KOMITJIEKCa
MUTOHD-TBH [6] 661 HaOpaH 3HAYUTEIBHBIN 00bEM
JaHHBIX 11O hparMeHTALIUM AP YIIepoaa Ipyu SHEP-
run 300 MaB/nykion [7, 8]. Ha ocHOBe ux aHanmu3a
BBISICHWIOCH, 4TO ITpU (dparMeHTanuu uoHos *C, B
pe3yJibTaTe OJHOKPATHOM Mepe3apsiiKu HYKJIOHOB,
MOT'YT 00pa3oBLIBAThCA TP M3oTomna: ' Be (7 HelTpo-
HoB), 2B (7 HeiitpoHoB) u 2N (7 npoTOHOB), 1 1Ba
IIpU ABYKpaTHOII nepe3apsanke: 'Lin ?Be (8 HelTpo-
HoB). OOpa3oBaHue TaKMX MOHOB COINPOBOXKIAECTCS
pPOXIEeHUEM KaK BUPTYaIbHBIX, TAK U PEaIbHBIX IO~
HOB [1].

Hacrosias pabota conepxxut usmepeHus audoe-
PEHLIMAJIBHBIX CEYEHUM POXIECHUS TPeX M30TOIOB:
IBe 2B, 12Be. ;11 cpaBHEHUS ¢ SKCIIEPUMEHTATbHBI-
MU pe3yJibTaTaMU ObLIY MPUBJIEYEHbI pacyeThl MO MOH-
WOHHBIM B3aUMOJENUCTBUSIM, MOJyYEHHbIE B MOIE
ounHapHoro kackana (BC) [9] u kBaHTOBOIT MOJIEKYJISIP-
Ho-nuHamuyeckoir Monenu (QMD) [10]. Ilpencras-
JICHHBIE Pe3yJIbTaThl JOMOJHSIOT JaHHbIe [11].

OKCITEPUMEHTAJIBHAA YCTAHOBKA

BDkcnepuMeHTallbHast yctaHoBKa @PAI'M npenHa-
3HavYaach JUISl PETUCTpallMU SIEePHBIX (PparMeHTOoB,
POXIEHHBIX HA BHYTPEHHEM MUIIIEHU YCKOPUTEIBHOTO
koMiuiekca UTO®-TBH. ®PAI'M nipeacrabiisieT co-
0Olf IBYXCTYINEHYATHIMI MArHUTOOITUYECKUI KaHall,
PAaCIIOJIOXKEHHBII MO YIVIOM 3.5° K BHYTpEHHEMY ITy4-
Ky [12]. Kaxmast cTrymieHb KaHala cocTosiia U3 ayosera
KBaJpYMHOJbHBIX JIMH3 U MOBOPOTHOTO MarHuta. B
KauyecTBe MMIIEHM, PACIIOJIOXEHHOW B BaKyyMHOI
KaMepe YyCKOPUTENIS, MCITOJIb30BaJIach y3Kasl BEpPTH-
KaJibHasi 6epwuineBast (osbra ToamuHon 50 MKM.
DTO NO3BOJUIO OJHOBPEMEHHO WMETh BBICOKYIO
CBETUMOCTbh 32 CYET MHOTOKPATHOIO MPOXOXKICHUS
MOHOB Yepe3 MUILIeHb U MaJible pa3Mepbl UICTOUHUKA
JUTSL TIOJTHOTO WCIIOJIb30BAHUS BBICOKOTO MMITYJIbC-
HOTro paspeleHus KaHaina. JIBa ¢pokyca ycTaHOBKU
pacroiarajiich Ha pacCTOSHUU 26 1 42 M OT MUIIIe-
HU. CUMHTWJISLMOHHBIE CYETYUKHU, PACIIOJIOXEH-
HbIE€ B TIEPBOM M BTOPOM (POKycax MarHUTOOITHYE-
CKOTO KaHaJjia, UCTIOJIb30BaJIUCh JJIs1 UBMEPEHUS aM-
IUIMTYIbl U BpeMeHM Tipojieta. KaXablili cueTdyuk
npocMaTpuBaiics ABymMss @DY ¢ MPOTUBOIOJOKHBIX
CTOPOH [IJIsl KOMITEHCAlIUU UX TeOMETPUUYECKHUX pas3-
MEPOB TPU BPEMSAMNPOJETHbIX udMepeHusx. Copna-
JICHUE CUTHAJIOB ABYX CYETUMKOB B pPa3HbIX (hOKycax
KCIIOJIb30BAJIOCH B KAUeCTBE TpUTTepa sl CUMThIBA-
HUS U 3aMcy MH¢popMaluu Ha nuck. B mepBom do-
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KyCe TakxXe ObLI PacIiojIOKEH TOJOCKOMN, KOTOPbIit
COCTOSAI U3 IBaAllaT BEPTUKaJIbHbIX 1 BOCBbMU Iropu-
30HTaAJIBLHBIX 3JIeMeHTOB pa3mepoM 20 X 1 X 1 cMm u
MpeIHa3sHavYajcsd I U3MepeHUs MPodUIIs ITydKka 1
JUISI yTOYHEHUST UMITYJIbca (pparMeHTa ¢ yyeToM (Po-
KYCHPYIOIIMX CBOMCTB MAarHMTOONTUYECKOTO KaHa-
nma. KOHTpoJb MHTEHCHMBHOCTU MCXOOHOTO Iy4YKa
OCYIIECTBJISICSI C TOMOIIBIO MOHUTOpa M3 Tpex
CUMHTWUISILIMOHHBIX CUETYNKOB, HAIIPaBJICHHOIO HA
MMUILIEHb TTO yTJIoM 2°.

METOOUKA OTBOPA ®PATMEHTOB

N3MepeHne MMITYJIbCHBIX CIIEKTPOB (PparMeHTOB
OCYIIECTBJISIOCHh MPU CKAHUPOBAHUU MO KECTKOCTHU
MarHUTOOIITUYECKOro KaHana B nuama3oHe oT 0.9 mo
2.8 IaB/c ¢ marom 50 M»sB/c. Tlpu kaxnoii Ha-
cTpoiike uaeHTUUKaIKS pa3TndYHbIX MIOHOB ITPOBO-
JINJIACh 110 KOPPEISIIIUOHHON 3aBUCUMOCTH BpEMEHU
nposera (TDC) or aMIIMTYyIbI CUTHAJIA C 3apsIIOBO-
udposoro npeodpazopatesis (QDC) ¢ CUMHTUILIS-
IIMOHHOTO CYeTYMKa B mepBoM (pokyce. BpemeHHEIE
U3MEPEHUsI ONpeeieHbl TAKUM 00pa30M, YTO MOHBI
¢ OOJIbIIIEN MaCCOM NMEIOT MEHbIIYIO BEJTMUMHY B Ka-
Hajmax TDC. Ha puc. 1 npencraBiieHbl OCHOBHEIE
sransl BeuiesieHus Be: (a) — KOppesILIMOHHOE pac-
npenejaeHue Ipy XXKecTKocTu KaHana B 2.1 IsB/c, rme
COOBITUSI ¢ M30TONMaMMU Be orpaHuW4YeHbl IBYMSI Ha-
KIIOHHBIMM JIMHUSMH; (6) — paclpencieHue OTO-
OpaHHBIX [T0 BpEMEHMU IIpoJieTa coobITuii ' Be o Ho-
Mepy SYeMKM romocKomna, (POHOBBIE COOBITUS, CBSI-
3aHHbIE C CYIIECTBEHHO 0oJiee WHTEHCUBHBIM
o6paszoBaHueM "Be, BBIUUTAIOTCSI B COOTBETCTBUU C
duTupytoleii pyHkiMeit; (6) — HOpMUPOBaHHbIE Ha
MOKa3aHMs ITy4KOBOT'O MOHUTOPA pacIIpeacIeHMS 110
KECTKOCTH, OTIpeAesisieMble II0 HOMEepY sTYeiiK1 rogo-
cKorma, TIOJIydeHHbIe TIPU Pa3IMYHBIX HacTpoiiKax
MarHUTO-ONTUYECKOTO KaHana. BumHo, 4To Kaxmas
HaCTpoOMKa I10 3KECTKOCTH JaeT 0oJjiee AecsaTh goda-
BOYHBIX TOUYEK, Kaxkaasli M3 KOTOPHBIX YTOYHSIET MM-
nynbe pparmenTa no 0.4%. B mampHelmeM aist orrpe-
JIEJICHUST BBIXOJIOB MCKOMBIX (pparMeHTOB Omkaii-
IIKMe IO MMIYJbCY TOUKM W3 Pa3HbIX HACTPOeK
KaHasa cyMMmupytorcs ¢ maroM 10—20 MaB/c. ITouck
(parmeHTOB, cooTBeTCcTBYIOIMX 'Be, ocylecTBIsuI-
Csl TIpM XXECTKOCTH B Iipenenax oT 2 mo 2.25 I>B/c,
2Be — or 2.15 nmo 2.45 IsB/c, B — or 175 mo
1.955B/c, ’N — or 1.25 no 1.45 I'3B/c. bbuin o6Ha-
PYXXEHBI BBIXOIbI TpeX (hparMEHTOB, POAMBIIUXCS B
3aps10BO-00MEHHbBIX peakuusax: “Be, 2Be u 2B.
PacnipeneneHue mo romoCKornuYeCKoOMy CYETYMKY B
ciydae N He 1a10 4eTKO BBIPaKEHHOTO IHUKA.

I1pu BEMMMCcIIEHN a0COTIOTHBIX 3HAaYeHN mrudde-
PEHLMAIBHBIX ceyeHuil d’G/dpdQ Gbina NpoBeneHa
HOPMHUPOBKA BBIXOJIOB (pparMeHTOB Ha MOJIHOE ceue-
HUE B3aMMOJICHCTBUSI MIOHOB yIJlepoa ¢ 0epruLIneBOi
MUILIEHBI0. BelmunHa ceueHust Obl1a MOJIydeHa ¢ Mo-
Mmotpto niakera LAQGSM [7, 13], 6, = 772.8 MOH

Ne 8 2023
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Puc. 1. MeToauka BbIACICHUS lRe: KOppeJSIHIMOHHOE paciipeneneHue BpemeHu mnpoJjiera (TDC) u aMIumTyasl curHajia
(QDC) nipu xectkoctu KaHazia B 2.1 I9B/c (a); pacnpeneieHue o HoMepy siUeMKU roI0CKOMMYECKOTO CUeTYMKa, BKJIAI OT
addexra (llBe) u ¢poHa ot 10, OrpeiesieHbl B COOTBETCTBUU € (huTHpylolleii hyHKIMe, TprUBeIeHHO KpaCHBIM LIBETOM (6);
HOPMaJIM30BaHHbIE pacnpeneaeHus 1o XecTKOCTH (P/Z — oTHOLLIEHUE UMITYJIbCa K 3apsiay (hparMeHTa), BBIMMCIEHHOM 10 HO-
Mepy STYEUKH rof0CKOIa, MOJYyYeHHbIE TTPU Pa3IMYHbIX HACTPOKAaX MATHUTO-ONTUYECKOro KaHaa (8).

npu kuHetndeckoit sHeprun 300 MsB/HyKIIOH, 4TO
XOpOIIIO COIIACYETCSl C SHEProHEe3aBUCUMbBIM TMpPU-
OVIKEHUEM TTOJIHOTO ceueHus B ipedenax 0.5% [14].
Kpowme Toro, Obl1a yuTeHa UMITYJIbCHasi 3aBUCUMOCTb
perucTpauuu MoHOB yctaHoBKoi MPAT'M. Dddek-
TUBHOCTb PErvMcTpaliiM WOHOB Obla ompeaesieHa
MpY MOMOIIY MOJIEJIMPOBAHUSI MArHUTOOIITUYECKO-
ro KaHaja Ha 06a3e mporpamMMmHoro mnakera Geant4
[15]. IIpy MogeMpoBaHNUY YYUTHIBATIUCH TAPAMETPhI
CJIeYIOLIUX DJIEMEHTOB MarHMTOONTUYECKOTO KaHa-
Jla: MarHUTHBIX TIOJIC OTKJIOHSIIOLIMX MArHUTOB U
KBaJIpYyHOJbHBIX JIUH3.

CPABHEHHUE C MOAEJIMU
NMOH-MOHHBIX BBAUMOAENCTBUU

Ha puc. 2 mpuBenens! nuddepeHIaabHbIe cede-
HUSI POXIEHMS TPEX TOJTOXMUBYIIMX U30TONOB ''Be,
2Be 1 ’B B 3aBUCHMOCTH OT UMITYJIbCA (DparMeHTAa B
npenenax oT 8 go 9.8 IsB/c. DkcnepuMeHTaIbHbBIE
JaHHbIE TPUBOISITCS B CPABHEHUM C aHAJIOTUYHBIMU
CHEKTpaMHM, MOJYYeHHBIMU B paMKax MOAEC MOH-
WoHHbIX B3aumogeiicteuit BC (puc. 2a) u QMD
(puc. 26). IlonyyeHHbIe ceueHUs1 OoJiee yeM Ha JBa
HopsiiKa MEHbIIe CEYEeHUI BhIXOAa APYTUX HU30TO-
OB, 00pa3yIoIIMXcs 0e3 3apsa0BOTO0 OOMeHa. DKC-
nepuMeHTaibHble GopMbl pacnpeneneHuii 2B u 'Be
MMEIOT rayccoBy (opmy ¢ 0Oosiee y3KOil ILIMPUHOMN
crekTpa, mopstaka 100—150 M»sB/c, 110 cpaBHEeHUIO €
pOXIeHNEM M30TONOB O0opa 1M Oepuiins, 00pas3yro-

MN3BECTUA PAH. CEPUA OPU3NYECKAA

muxcs 6e3 mepe3apsaky HYKJIIOHOB. Momenn MOH-
MOHHBIX B3aUMOJCHCTBUIA MOKA3bIBAIOT, YTO HU3KO-
SHEPreTUYECKUil BKJIaA, CBSI3aHHBII C pOXIEHUEM
peaJbHOIO MMOHA, SIBISICTCS HE3HAYUTEIbHBIM OIS
peakuii ¢ oOmHOKpaTHOI Tmepe3apsinkoil. B ciyuae
12Be g Monenu BC, BkJ1a TaKOit KOMIOHEHTBI CTAHO-
BUTCSI CPAaBHUMBIM I10 CEYEHUIO C BKJIAAOM, O0YCJIOB-
JIEHHBIM ITIepe3apsaKoii, uayiieit 6e3 poXaeHUs I~
OHAa. DKCHepuMEHTaAIbHBIC TaHHbBIE TaKXKe IT0Ka3aIn
pasaeieHue CIieKTpa Ha JBE He3aBUCUMBbIE 00JaCTU.
Kak BunHO 13 pacnpenenenuii, moneiab BC, xopoio
COIVIACyeTCs C IKCIIEPMMEHTOM II0 CpenHeMy 3Haue-
HUIO U IIMPUHE CIIEKTPa, OMHAKO PAaCXOAUTCS 110 ab-
COJIIOTHBIM 3HAYCHUSIM C BKCIECPUMEHTAILHBEIMU
IaHHBIMHU B ciaydae 'Be u ?B. Takke JaHHAas MOZENb
IpeacKa3blBaeT paslaelicHre MMIYJIbCHOTO CIEeKTpa
2Be Ha nBe 06y1acTH, CBI3aHHBIE C OOMEHOM BUPTY-
albHBIM M peajibHBIM TMoHaMu. Mopenr QMD
oToOpakaeT OCHOBHOI MUK 3apsiIOBO-OOMEHHBIX
peaxkunii, OMHAKO CYIIECTBEHHO 3aHIKAeT BKJIad OT
poOXIeHUs MMOHOB 1o oTHoureHuio Kk BC. B pamkax
mozeau BC, Bbixoas! 2B u 2N uneHtnyHbl. OnHaKo
yctaHoBKa ®PAI'M uMmeeT yroa perucrpaiyu, OT-
JIMYHBII OT HYJIEBOIo, IIPA 3TOM OCHOBHOM BKJIaI B
poxaeHue 2N OynyT 1aBaTh BO30YXIEHHBIE COCTOS -
HUS, KOTOpble MMeIOT mmpuHY nopsaka 100 kaB n
pacragaloTcs B OCHOBHOM 10 Ka”aiy ''C + p, uto
MPUBOIUT K CYIIECTBEHHOMY IIOJaBJICHUIO PErv-
CTpAallMK YCTaHOBKOI u3oTona 2N.
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Puc. 2. IuddepeHranbHbie cCeYeHMS BBIXOIOB MOHOB OepyLTvs M 60pa, 00pa3oBaHHBIX B 3apsIIOBO-O00MEHHBIX PEaKIIUSIX, B 3a-
BUCHMOCTH OT UMITyJIbca (pparmeHTa. [IpruBOOMTCS CpaBHEHME SKCIIEPUMEHTAIbHBIX JaHHBIX ¢ MoaeassMu BC (a) u QMD (6).

3AKIIIOYEHHWE

IIpencraBiaeHbl  pe3yiabTaThl  (pparMeHTaLUU
WOHOB yIJepoaa, IOJydYeHHbIe Ha TSXKEJIOMOHHOM
yckoputeiibHOM KoMmiuiekce UTODD-TBH u skcrie-
puMeHTanbHOI ycTaHoBKe @PAT'M 110 moucky 3apsi-
JIOBO-OOMEHHBIX MPOLIECCOB. BhUIM U3MEpeHBl M-
NyJIbCHBIC 3aBUCUMOCTU UG depeHIINATBHBIX ceue-
Huil BbIxon0B 'Be 1 2B, 06pa3oBaHHBIX B pe3yJibTaTe
OIHOKPATHOM Nepe3apsaaKy HyKJIOHOB, a Takxke 2Be,
poXnamwllero mpu ABYKpaTHOI Tiepesapsiake. He
yaanoch o6Hapyxutb 2N. IlogmasneHue 2N, 3ep-
KaJIbHOTO K "?B, 1MO-BUIMMOMY, CBS3aHO C U3BECT-

MN3BECTUA PAH. CEPUSA ®USNYECKAA  tom 87

HbIM 23(p(heKTOM TOMUHUPOBAHUSI 0Opa30BaHUST KO-
POTKOXUBYIIMX BO30Y>XKI€HHBIX COCTOSIHU N30TOMNa
N, xoropble pacramalorcsd B 00JacTU MUILEHU 3a
CUeT CWJIBHOTO B3aMMOJEHCTBUSI Ha OoJiee JIeTKUe
¢parmenThl. bhuto mpoBegeHo cpaBHeHUE mudde-
PEHLUATBHBIX CEYEHU I BBIXOAOB MOHOB OepULIus 1
0opa c ABYMS MOJEISIMU MOH-MOHHBIX B3aUMOeii-
crBuii (BC u QMD). lannsie BC Hemnioxo onuchi-
BalOT (OPMbI UMMYJIbCHBIX CIEKTPOB (DpParMeHTOB,
COBITAJIAIOT 110 CPEAHEMY 3HAUEHMIO U LIUPUHE pac-
mpeaeaeHus, HO 3aBbIIIAlOT A0COMIOTHBIC 3HAUEHUS.
ITonydeHHBIE pe3yAbTaThl IIPEOOCTABIISTIOT COOOM
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HOBBIN MaTrepuala 1jid TCCTUPpOBaAHUA MoJeJieil MOH- 7.

MOHHBIX B3aUMOIEHCTBUIA.

ABTOpBI BBIpaxKaloT OJarogapHOCTh IIEPCOHAITY
yckoputelibHOro Komriekca UTO®-TBH u TtexHu-

yecKoMy mnepcoHany skcnepumeHta DOPAI'M 3a 8
0010 BKJIaJl B MPOBEACHNE U3MEPECHUIA. 9
CIITMCOK JIMTEPATYPhI 10.
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Charge exchange processes during carbon ion fragmentation at an energy
of 300 MeV/nucleon: comparison with models of ion-ion interactions
A. A. Kulikovskaya® *, B. M. Abramov’, Yu. A. Borodin?, S. A. Bulychjov*, 1. A. Dukhovskoy*,
A. P. Krutenkova?, V. V. Kulikov*, M. A. Martemianov®, M. A. Matsyuk“, E. N. Turdakina®

¢ National Research Centre “Kurchatov Institute”, Moscow, 123182 Russia
*e-mail: annkull@mail.ru

Experimental data are presented on the differential cross sections to produce ''Be, ?Be, and *B isotopes at
the carbon beam fragmentation with an energy of 300 MeV/nucleon in the FRAGM experiment conducted
based on the ITEP-TWAC multipurpose accelerator complex. The obtained experimental data are compared
with the predictions of the models of ion-ion interactions: binary cascade and quantum molecular dynamics

model.
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