Cexyus 3. Brusanue uznyuenuii na cmpykmypy u coUCmea Mamepuaios
Section 3. Radiation Influence on the Structure and Properties of Materials
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[IpoBeneHo uccnenoBanne BIUSHASA O0TydeHHUS Ha CBEpXIPOoBoAAIIre cBoiicTBa kommepueckux BTCII nenT 2-
ro nokosienust Ha ocHoBe Y BCO npowusBoncrea komnannu «C-MunoBaumm». O6pasusl BTCII neHT 2-ro nokoneHus
C cepeOpsIHBIM MOKPHITHEM OOJIyYaiy MpH KOMHATHOM TeMIlepaType CKaHMpPOBaHHEM ITy4dKa MOHOB X€ C dHepruei
167 M»aB Ha yckoputene UI[-100 OJISIP OUAUN. Iletin MarHUTHOTO T'HCTEpe3Kca U KPUBbIE MarHUTHOM BOCIIPH-
MMYHUBOCTHU OBLIM M3MepeHbl Ha ycraHoBke PPMS B nuanasone MarHutHbIX noseit ot 0 1o 9 Ti u B aAnanazone Tem-
nepatyp oT 4,2 no 77K B uCXOAHBIX 1 00y4eHHBIX 00pa3iax. OTUeTINBO HAOIIOAaeTCs yBEIMUSHNE KPUTHIECKOTO
Toka npu 77, 65 u 20K ¢ yBennueHueM mioTHOCTH MOTOKA SHEPIHH U CHHXKEHHE er0 aHU30TPOIUY IIPH YBETUYEHUU
BHEIIIHEr0 MarHUTHOTO BO BCEM JIUANa30HE TEMIEPATyP.

Knwuesvie cnoea. BbICOKOTEMIIEPATYpHBIA CBEPXNPOBOJHMK; KPUTUYECKHUN TOK; AErpajanus KPUTHYECKOH
TEMIIEpaTypbl; 00TydeHHE HOHAMH.

THE INFLUENCE OF 167 MEV Xe ION IRRADIATION
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The influence of Xe irradiation on the superconducting properties of commercial 2G HTS tapes produced by S-
Innovations was studied. Samples of silver-coated 2G HTS tapes were irradiated at room temperature by scanning of
167 MeV Xe-ion beam at 1C-100 FLNR JINR cyclotron. The magnetic hysteresis loops and magnet susceptibility
curves were measured on the PPMS in the range of magnetic fields from 0 to 9 Tesla and in the temperature range
from 4.2 to 77 K in the pristine and irradiated samples. The increase of the critical current at 77, 65 and 20 K with
the energy flux density increasing and its anisotropy decreasing with the increase of the external magnetic field were
clearly observed in all temperature range.
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Beenenue

BricokoTeMmeparypHble  CBEPXIIPOBOJISI-
mue (BTCII) nentbl 2-rO NOKOJEHUS HC-
MONB3YIOTCS JUISL CO3JaHUSl CBEPXIIPOBOJIS-
mmx MarHuTHeIX cucteM (CMC) ycTtaHOBOK
TEPMOSIAEPHOTO  CHUHTE3a, YCKOPUTEIbHOU
texHuku U Ap. [1]. B mpomecce paboTel B
nanHoM turie yctanoBok BTCII neHtsl 2-ro
MOKOJICHUST OYyIyT TMOABEpPraThCsl pagvaliv-
OHHOMY BO3JICHCTBUIO HOHOB, IPOTOHOB,
3JIEKTPOHOB U HEWTpOHOB [2]. B 3T0ii cBsizn
noJIpoOHOE HMCCIIEOBAHNUE BIMSIHUS OOIydYe-
Hus Ha cBepxmnpoBopsmue cBoiictBa BTCII
JIEHT 2-TO TOKOJICHHS BBI3bIBAET IMOBBIIICH-
HbIi uHTEpec. C Apyroi CTOpOHBI, 00iryue-
Hue sBisieTcs 3Q(HEKTUBHBIM HHCTPYMEHTOM
JUISE co3MaHus 1e(DeKTOB CTPYKTYpBI, KOTO-
pbl€ BBICTYMAIOT B POJIM IICHTPOB 3aKperie-
HUSI BHUXPEBOM pEIIETKH, IMO3BOJSA 3HAYM-
TEIbHO TOBBICUTH TOKOHECYIIYIO CIIOCO0-
HOCTb; C €r0 TIOMOIIIbI0 KOTOPOr'0 MOXHO 00-
jee moApoOHO MCCIE0BATh MEXaHWU3M IUH-
HUHTA.

B nannHoit paboTte moapoOHO HCCienoBa-
HBI BIMSIHUE OOJydeHHs] HOHAMH XE C DHEp-
ruei 167 M»>B u dmroeHcaMu 10
100-10'° cM? Ha W3MeHEHME KPHUTHYECKOTO
Toka M Kputuueckoi temmepatypbl BTCII
neHt 2-ro mokosieHus. OOcykmaercs BO3-
MOKHOCTh W3MEHEHUU MHHHHUHTA BUXPEBOM
CTPYKTYPHI B pe3yJIbTaTe OOTYUCHHSI.

Pe3yabTaThl U MX 00Cy:KIEeHUE

O0BEKTOM HUCCIEIOBAHUN  SIBJISUIMCH
BTCII neHTsl 2-TO IMOKOJIEHUS, TOKPBITHIE
cepebpom. CxemaTHdecKoe H300paKeHHE
ctpyktypsl BTCII nenThl 2-r0 MOKOJEHUS
npencraBieHo Ha pucyHke 1. IlompoGHO
TEXHOJIOTHS MPOU3BOJICTBA ITUX MaTEPUAJIOB
npejactaBiena B padbore [3]. OGiyueHue
MPOBOJIMIIOCH TIPU KOMHATHOM TeMIiepaType
MMOTOKOM MOHOB Xe€ MopsiaKa 2:108 cm? ¢! Ha
nukiorpone UII-100 B JlaGoparopuu siaep-
HbIX peakiuid OWSAM. ®aroeHChl BBICOKO-
HSHEPreTUYECKNX HMOHOB X€ HaXOIWIHCh B
uHTepBane ot 3 1o 100- 1010 cm2,

N3mepeHuns: KpUTUYECKOTO TOKA B MIPHIIO-
KEHHOM TEPIEeHINKYIAPHO IUIOCKON TIo-
BEPXHOCTH JIeHTHI (B10J1h ocu ¢ Y BCO) mar-
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Puc. 1 Cxemarnyeckoe H300pa)keHHE CTPYKTYPHI
BTCII neHTH 2-T0 TOKOJICHUS

HUTHOM TioJie ¢ uHAYyKIued 10 8 Tn u npu
temreparypax /7 u 65K ObLIH BBITTOJTHEHBI C
HUCII0Ib30BaHUEM YCTaHOBKHU PPMS,
Quantum Design. Kputuueckuii Tox lc onpe-
JIeJSUI ¢ NIOMOUIBbIO IETEIb TMCTEpE3nca C
MPUMEHEHHEM MOIU(PUIIMPOBAHHON MOJENIH
buna, yuuTheIBarome aHU30TPOIMIO KPUTH-
yeckoro Toka B YBCO [4]. Temnepatypy
Iepexo/ia B CBepXIpoBojsliee cocTosHue Te
OLICHHBAJIM U3 TeMIEepaTypHOU 3aBUCUMOCTHU
JUHAMUYECKOM MarHMTHOM BOCIPUHUMYHBO-
cti (cMm. puc. 2). OTYETIUBO BHIHO, YTO B
pesyabTare  0oOMy4deHHs TpH  (IIFOCHCE
30-10'° cm2 Temmeparypa cBEpXIpOBOSIIIE-
ro repexo/ia HaYMHAET AeTPaAupPOBaTh.

Ha puc. 3 mpuBeneHbl 3aBUCUMOCTH HOP-
MUPOBAHHOTO 3HAYEHUS KPUTUYECKOTO TOKA
oT (hroeHca HOHOB Xe mpu TemrnepaTtypax 77
n 65K. OTtueTninBO BMJIHO, YTO MAaKCUMYM
KPUTHYECKOTO  TOKa  JOCTHUTaeTcs MpH
dmroence 30-10%° cm?, uto cBHAETENHCTBYET
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Puc. 2. TemneparypHas 3aBUCUMOCTb AWHAMHYECKON
MarHUTHOH BOCIIPUHUMYHMBOCTH JJISi UCXOJHOTO M 00-
ny4yeHHbIX voHamu Xe obOpasuoB BTCII nent 2-ro
MTOKOJIEHUS

15-1 Meowcoynapoonas kongepenyus «Bzaumoodeticmsue uznyuenuii ¢ meepovim menomy, 26-29 cenmabps 2023 ., Munck, berapyce
15th International Conference “Interaction of Radiation with Solids”, September 26-29, 2023, Minsk, Belarus

222



Cexyus 3. Brusanue uznyuenuii na cmpykmypy u coUCmea Mamepuaios
Section 3. Radiation Influence on the Structure and Properties of Materials

2.0 T
- = -77K
1T - e - 65K
15 AR
g . .
) , .
z ’ .
5 109 ® -
£ P Ingnir=195A T
I
£, 05
- E- _
a-- T T T T -
S - -
0.0
0 30 60 90
dot, M2
Puc. 3. 3aBHCHMOCTP HOPMHPOBAHHOIO 3HAYEHHS

KPUTHYECKOTO TOKa OT (hiIroeHca HOHOB X€ dHeprueit
167 M>B

00 00pa3oBaHMU HOHHBIX TPEKOB, SBIISAIO-
muxcst 3QGEKTUBHBIMU LEHTPAaMH NMUHHHUH-
ra. OTO TOATBEPKIACTCS KaK pe3ysbTaTaMu
npeabiynield padbotsl [5], Tak U mocrpoeH-
HOW 3aBHUCHMOCTBIO IOJIEBOW 3aBUCUMOCTH
CWJIbl MMHHUHTA npu Temmneparype 77K (cm.
puc. 4). HaGnrogaeTcst cMenieHrne muka HOp-
MHUPOBAHHOM CHJIBI NMHHUHTA B 001acTh 60-
Jiee BBICOKMX MarHUTHBIX TOJICH, 9TO CBHUJIE-
TEJICTBYET 00 M3MEHEHUM TUIa NMUHHUHTA
BUXPEBOii peretku [6].

3akiiroueHue

[TpoBeneHbl cCUCTEMaTHUECKUE MCCIIEN0-
BaHusl TOKoHecymie crnocoOHoctu BTCII
JIEHT 2-TO MOKOJIEHUS JI0 U 1ociie 00IydeHus
noHamu Xe c¢ sHeprueit 167 MsB. Ycranos-
JEHO ONTHMajbHOE 3HaueHue (QioeHca -
30-10'° cm?, mpm KoTopoM HaGmIOMAeTCS
MaKCUMyM KpuTHueckoro Toka. IIpu stom
TEMIIepaTypa CBEPXIIPOBOJAIIETO Iepexo/a
HauMHAeT JIerpajupoBaTh. AHAIN3 Pe3yibTa-
TOB CHJIBI TIMHHWHTA CBHJIETEIBCTBYET 00
U3MEHEHUH THIa THHHUHTA BUXPEBOH pe-
métky. [lomydeHHbIe pe3ynbTaTel OyIyT
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Puc. 4. 3aBUCUMOCTS HOPMHPOBAHHON CHUJIBI TMHHUH-
ra OT HOPMHUPOBAHHOTO 3HAYCHMS BHEIIHEr0 MarHUT-
HOTO TOJIS

HCII0Ib30Banb! g co3nanust BTCII nenr 2-
ro TMOKOJEHUs C OOJbIIeH TOKOHECYIIEH
CIIOCOOHOCTBIO.
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