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OaHuM 13 BaKHEHIIMX HAIpaBJIEHUN HUCCIENOBAHUN SAPO-SIEPHBIX B3aUMOJCHCTBUI
SBIIICTCSL TONydeHne uHpopManuu o  mouHbX ceueHsx peakiuit (IICP). TICP otHocuTcs k
KJ1accy HaOJIr0MaeMbIX (PU3MUYECKUX BETUYMH, KOTOPBIE MOTYT OBITh U3MEPEHBI B SKCIIEPUMEHTE
OpsIMBIM U MOJIEIbHO-HEe3aBUCUMBIM ~ criocoOoMm. Benuumna [ICP ompepenser wmepy
B3aUMOJICHCTBUS AaTOMHBIX siiep U UMeeT (yHJaMEeHTalbHOE 3HAueHHe B sJEpHOU (pU3HKe.
N3mepenue [ICP obecnieunBaeT 00bEKTUBHBIN U MOJAEIbHO-HE3aBUCUMBIHM TECT AJIS pa3IMyHbIX
TEOPETUYECKUX pPACUYETOB, MCIOJIB3YEMbIX JUIS TOJYYEHHUS SAEPHO-CIEKTPOCKOINYECKOM
uHpopmanuu.

HccnenoBanue peakuuii ¢ sSApamMu, YIJICHHBIMUA OT JMHUUA CTAaOMJIBHOCTH B JHMAIia3oHe
srepruii 5-20 MbB/uykinoH, B wactHocTH, m3Mmepenue [ICP, oTHOcATCS K 4HMCIy HauMeHee
MCCIICIOBAaHHBIX SIIEPHBIX BEJIMYUH KaK C SKCIIEPUMEHTAIBLHOU, TaK U C TEOPETUYECKON TOUYEK
3peHwsl.

B Hacrosimem nukiie paboT MpencTaBlieHbl pe3ysbTaThl SKCIEPUMEHTOB 0 HU3YYEHUIO
HHEPreTUYECKUX 3aBUCHUMOCTEH TMOJHBIX CEYEHHMH peakuuid B3auMOJEHCTBHS  JIETKHX
Heifrponons6uiTounsix axep S8He, 891Lj, 101112Be 1B ¢ mumensmu Si, Au, Ta B auanasone
E = 7+50 M»B/HYKIIOH M MX TEOPETHYECKUH aHaIu3, KOTOPbI OOBACHSIET OOHAapyXEHHbIE B
IKCIIEPUMEHTE 0COOCHHOCTHU 3aBUCHMOCTH GR(E) cO CTpYyKTYpO#l B3auMOICHCTBYIONIHX SIAEP.

OKcrepuMeHThl TNPOBOAMIINCH Ha KaHaie yckopurens Y-400M JISAP OUSAM ¢
UCTIOJI30BAaHUEM ITYYKOB PaJHMOAKTUBHBIX SAEP, MONYYAEMBIX C IMOMOMIBIO aXpOMAaTHYECKOTO
dparment-cenaparopa ACCULINNA. B skcnepumeHTax HCHOJIb30BAIach MHOTOJIETEKTOPHAs
ycranoBka MVYJIBTU, no3Bossiomas NOCOOBITUHHO PETUCTPUPOBATh W HAECHTU(DULIHMPOBATH
palMOaKTUBHBIE S/1pa, NaJalolie Ha MUILICHb, U MPOAYKTHI SIIEPHBIX peaKiuii- MTHOBEHHBIE Y-
KBaHTbI U HEUTPOHBI B TEJIECHOM YTJIe, OJM3KOM K MOJTHOMY Q=4T.

Takum o00pa3oMmM, B TMPEACTaBIEHHOM LHMKIE padOT MPHUBEAEHBI JaHHBIE IIO
CHUCTEMaTHYECKUM H3MEPEHUSM HHEPreTHUYECKUX 3aBUCUMOCTEH IOJHBIX CEYEHUH SIEepPHBIX
peakuuii or(E) s erkux caaboCBSI3aHHBIX PaHOAKTHBHBIX SIEP 68He, 8911 j 101L12Be 14B ¢
Pa3IMYHBIME MUIIEHSIMH B TIEPEXOTHON dHepreTndeckoit obmactu E = 7+50 MbsB/mHykioH, a
TaKXXe WX WHTEPIpETaIHs Ha OCHOBE pa3paboTaHHOW TEOPETUIECKO MOJICIIH.

B uccnenoBaHusx, MpeICTaBICHHBIX B TAHHOM IHKJIE paOoT, OBUIH MOTyYSHBI CIIETYIOIINE
pe3ysbTaThI:

1. Coznan meron u3mepeHusi or(E) mpsMbIM M MOJETbHO-HE3aBUCHMBIM CIIOCOOOM C
MOMOIIBIO0 CIUHTHIUISILIMOHHOTO CHEKTPOMETPA C TEJIECHBIM YIJIOM, OJIM3KUM K MOJIHOMY Q=4T.
OTnMuYUTENBbHBI TPU3HAK METOJa B TOM, YTO OH IO3BOJSIET MPOBOAWTH M3MepeHus or(E) c
TSOKEIBIMU SIIpaMM  ITy4dKa, TJ€ CTaHAApPTHbIE IMOAXOJbl, OCHOBAaHHBIE HAa TPAHCMHUCCHOHHBIX
TeJeckonax, He paboraror. Mertox mo3BomuT mnpoBomuTh u3MepeHus or(E) peaknuii u
UCCIIEI0BATh CTPYKTYPY TSDKEJBIX PAJUOAKTUBHBIX sIEp HA IPAHULIE HYKIIOHHON CTaOUIIBHOCTH.



2. Tlomydyen Oonpmioii 00bEM yHUKaIBbHOH HMHPOpMAMK 00 IHEPTreTUYECKUX
3aBHCUMOCTSIX TOJHBIX CEUCHHH peakiuii co craboCBsA3aHHBIMU HEHTPOHOM3OBITOYHBIMH
anpamu *8He, 8911Lj, 101112Be 1B ga vumensx 28Si, 1Co, 181 Ta B panee manonccnenoBanHoit
obnactu sHepruit mydka E = 5-30 MsB/aykiioH.

Wsmepenuss or(E) mpoBeneHbl B OJMHAKOBBIX SKCICPUMEHTAJIbHBIX YCIOBHSIX H C
OJIMHAKOBBIMHU CHCTEMAaTUYECKHUMHU IOTPEIIHOCTSIMHU.

3. B peakmusx *8He 8911 i,10-12Be+28Sj prisiBieH psin ocobennocTel 3aBucumocty or(E):

a)B peakmuax °He,''Li,''Be+?Si obmapyxeHo 3HaumtenpHoe ysenmuenue or(E) 1o

CPaBHEHHUIO C PACUETHBIMU CEUEHUSMHU BO BCEM HCCIEAYEMOM JMaNa3oHe SHEPTuil;
OtmeruM, uTo B page pador sapam °He,'Li,''Be npunuceisaercs cTpykrypa omHo- 1
JBYX- HEUTPOHHOTI'O Iajo.

6) B peaxmuax °He°Li,'’Be+?®Si mabmiomancs B y3KOM JMama3oHe OJHEPTHH ITydKa

E=10-20 M»B/HyKJIOH 3HAaYUTEIBHBII POCT CEYCHHS C YMEHBILICHHEM YHEPTUH.

Crnenanbl BeBobLuTO smpa °He,b°Li,Be o6mamaror m0cTaToyHO MIIOTHOH CTPYKTYpOii
BAJICHTHBIX HYKJIOHOB B TieprdepuiiHoii 0baacTu sapa (koxka win SKin-ctpykrypa).

4. Tlposenen ananu3 or(E) peakiuii ¢ MOMOIIBI0 MHUKPOCKOIIMYECKOW MOJETH HAa OCHOBE
YHCIEHHOTO pelIeHHs] HecTalmoHapHoro ypaBHeHus Lllpeaunrepa, 4To HaXOIUTCS B XOPOILIEM
COrjlacMu ¢ JKcrepuMeHTanbHbiMU JaHHbIMUA GR(E). IToka3aHo, 4TO MOBEJCHHE BOJIHOBBIX
¢yHKIMH c1a00CBSI3aHHBIX KIACTEPHBIX SJEpP 3aMETHO OTIMYACTCS MPU PA3TUYHBIX SHEPTHIX —
IIPH HU3KUX SHEPTUAX 00pa3yIOTCs «MOJICKYIISIPHBIC» COCTOSIHHSI, OXBATHIBAIOIINE 00a siipa, pu
MIPOMEKYTOUHBIX SHEPTHSX IUIOTHOCTh BEPOSTHOCTH B 3HAYUTEIILHON Mepe KOHIICHTPUPYETCS B
o0yacTu Mexay ABYMs SIpaMU IO CPaBHEHHMIO C «3aMOPOKEHHBIMI» HEWTpPOHAMHU, a MpU
OOJBIINX PHEPTUSIX HEUTPOHBI HE YCIEBAIOT MepepacipeaeTuThCs.

[IpoBeneHHBI TEOPETUYECKHI aHamu3 OCOOEHHOCTEW  TMOJHBIX CEYEHHH peakuui
68He+28Si u 2M1Li+%8Si 1o CPaBHEHHUIO C pEaKIUsIMU ‘He+28Si u "Li+%8Si MOATBEPANUIT BIUSHUE
BHEITHNX C1a00CBA3aHHBIX HEHTPOHOB B sapax-cHapanax *°He u *M'Li Ha MexaHN3M peaKimii.

B pesynbrare sKCIepUMEHTANTbHBIX H TEOPETUUCCKUX uccienoBanuii 6r(E), mpoBeneHHbBIX ¢
PAIOM JIETKUX HEUTPOHOU3OBITOYHBIX SJIEp, MOJyYeH HOBBIM METOJ MCCIEIOBAHUS CTPYKTYPHI
HEHUTPOHOM3OBITOUHBIX S/IEP, 3HAYUTEIBHO YHAJNCHHBIX OT TPaHUIBl [-CTaOMIBHOCTH U ee
BIIUSTHUST HA MEXaHHU3M SICPHBIX PEaKIIHIA..

Pe3ynbrarhl, monydyeHHbIE B MPEICTABICHHOM IMKIE padOT, BaXKHBI HE TOJIBKO C TOYKHU
3peHusi GyHIaMEHTAIBHBIX ACMEKTOB siIepHON (U3MKH, HO U IJI CMEXHBIX oOJacTeil HayKH,
HampuMep, B acTpo(U3uKe IPU PACCMOTPEHUHU CIIEHApUs HYKJICOCUHTE3a.

Pesynbratel u3mepenust or(E), monydeHHble HAMHU, UCIIOJIB3YIOTCS B Pa3IMYHBIX MOJIENSX |,
HallpuMep MOJEPHU3UPOBAHHOW KACKaJHOM OKCUTOHHOM MOJENIH, KOTOpas HIMPOKO
UCTIONB3YETCS B pacu€Tax /Ui siIePHON METUIMHBI, BKITIOYast aIpOHHYIO TEPAITHIO, PACYETOB J103
U3JTYYEHUS IS KOCMOHABTOB U TIP.
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PGSyHBTaTLI, IMMOJIYUYCHHBIC B IMPCACTABIAICMOM IHKIIC pa60T, AOKJIAABIBAJIMCh Ha CJICAYHOIIUX
KoH(pepeHmsIX U ceMuHapax 3a nepuos ¢ 2018 mo 2023rr.
1. 1X International Symposium on EXOtic Nuclei (EXON-2018), Petrozavodsk, Russia,
10 - 15 September, 2018 (3 moxmnazna):
e Experimental studies of total reaction cross section energy dependence for
68He+28Si and *'Li+%Si reactions;

e Energy dependence of the Total Cross Section for the Reaction 8He+28Si;

o Upgrade Possibilities of the Spectrometer “MULTI”’;

2. LXVIII International conference «NUCLEUS 2018», Fundamental problems of nuclear
physics, atomic power engineering and nuclear technologies, Voronezh, Russia, 2-6 July,
2018:

e Energy dependence of total reaction cross sections for %8He + Si and >*!Li + Si
collisions;

3. LXIX International conference “Nucleus-2019” on nuclear spectroscopy and nuclear
structure “Fundamental Problems of Nuclear Physics, Nuclei at Borders of Nucleon
Stability, High Technologies”, Dubna, Russia, 1-5 July, 2019 (3 noknana):

e  “MULTI” set-up for spectroscopy nuclear reactions;

o Measurement of the total reaction cross section on the detection setup “MULTI”’;

e Energy dependence of total reaction cross sections for ®8He, 8°Li beam particles
on 2Si, %°Co, 'Ta targets;

4. LXX International Conference "Nucleus-2020". Nuclear physics and elementary particle
physics. Nuclear physics technologies., NRC, Saint Petersburg, Russia, 12 — 17 October
2020:

e Investigation of reaction cross section for beam of 8Li, 8He ON 28Si, >°Co, 8'Ta
targets;

5. 20th Conference of Czech and Slovak Physicist, Jan Mlynar, Miroslav Cieslar, Czech
Republic, Prague, 7 — 10 September, 2020:

e A setup for measurement of the total reaction cross section;

6. LXXI International conference «Nucleus-2021» Nuclear physics and elementary particle
physics. Nuclear physics technologies, Saint Petersburg, Russia, 20 — 25 September 2021
(2 moxmama):

e Reaction cross sections for 1%112Be beam ions on 28Si, *°Co, 'Ta targets;
e Cluster of phoswich gamma-detectors for “MULTI” facility,

7. LXXII International conference NUCLEUS-2022: Fundamental problems and
applications, Moscow, Russia, 11-16 July, 2022 (2 noknana):

e Energy dependence of total reaction cross sections for isotopes of Be on targets
ngi, 59C0, 181Ta;
e 4z-methods for total reaction cross section measurements;

8. 55th meeting of the PAC for Condensed Matter Physics, FLNP, JINR, Dubna, Russia, 27
January, 2022:

e Total reaction cross section with light weakly bound nuclei;

9. JINR Association of Young Scientists and Specialists, Conference "Alushta-2022",
AYSS, JINR, Alushta, Russia, 5-12 June, 2022:



e Experimental methods for total reaction cross section measurements in the
interaction with exotic nuclei;

10. IV International Scientific Forum “NUCLEAR SCIENCE AND TECHNOLOGIES”
dedicated to the 65th anniversary of the Institute of Nuclear Physics, Almaty, Republic of
Kazakhstan, 26-30 September, 2022 (3 goknana):

e Application of 4-methods for measuring the total reaction cross sections with
light neutron-rich exotic nuclei;

e Total cross sections of the reactions with light weakly bound nuclei;

e Theoretical approach to the analysis of total reaction cross sections for weakly
bound exotic nuclei;

11. LXXIII International conference NUCLEUS-2023: Fundamental problems and
applications, Sarov, Russia, 9—13 October, 2023 (3 nokiana):

e Manifestation of halo and skin structure in nuclear reactions with Li and Be
isotopes;

e Cluster of CeBrz-Nal(TIl) phoswich detectors for neutrons and y-quanta
measuring;

e Measurements of total cross sections for reactions with weakly bound nuclei
using a 4w scintillation spectrometer.

12. Joint BLTP JINR - KLTP CAS Workshop on Physics of Strongly Interacting Systems,
Yerevan, Armenia, 3-9 September, 2023:

e Total reaction cross sections for light weakly bound nuclei



