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MAMHUTHbLIA HAHOKOMMNO3UT HA OCHOBE NMOPUCTOIO KPEMHUA
T. Ataes, A.JL. Honruii, C.JI. [Tpummena

MarHUTHEIIT ~ HAHOKOMIIO3HT  HA  OCHOBE  IIOPHCTOIO  KpeMHHA  CPOPMHPOBAH
C HCITOAB3OBAHHEM JACKTPOXUMIYECKOTO OCUKACHHSA HUKEAA B ITOPH KpeMHMsA. Hrkeap ocaxaancs
B HIOPUCTHII KPEMHUI M3 BOAHOTO sAekTpoAmnTta cocraBa 213 r/a NiSO, 7TH,O, 5 r/a NiClL-6H,0O,
251/a H;BO; n 31/A caxapuna. VICIIOAB30BAACH TAABBAHOCTATHHCCKUIT PEKUM OCAKACHIS TIPU
maoTHOCTH TOKa 3,5 MA/cnm’. TIpUMeHeHrne AAHHOTO SAGKTPOAHTA M CPABHUTEABHO HEOOABIIION
IIAOTHOCTH TOKA ITO3BOASIET IIPOBOAUTH OCAKACHHE HHKEASl BIAYOb IIOPHCTOIO CAOf, H30eras
3aKYIIOPKU IIOP Y IIOBEPXHOCTH HA PAHHHUX CTAAMAX IIPOIecca. beiao msrotoBacHO 5 00pasmos ¢
Pa3HBIM BpeMEHEM OCaKACHHA HuKeAsl. Bpemena ocaxaenus cocrapadau 5, 15, 30, 60 1 80 mum. Bo
BPEMS OCAKACHUS HUKCAS IIPH IIOMOIIH XAOP-CEPEOPAHOIO 9IAEKTPOAA CPABHCHHUA HM3MEPAACH
IIOTEHITUAA HA TPAHUIIEC ITOPUCTHIM KPEMHHIT — SAEKTPOAUT.

Bce cunresumpopannbie 0Opasmpl 00AaAaAM (peppPOMArHUTHBIMU CBOMCTBAMU. Temrieparypa
Kropn, msmepeHHas Ha OCHOBE TEMIIEPATYPHBIX 3aBHCHMOCTCH HAMATHHYCHHOCTH, OBIAA OAMBKA K
temueparype Kiopn obobemuoro nukeas, 627 K. VAeApHAs HAMATHIYEHHOCTD HHKEAA B IIOPHCTOM
KPEMHHUH 3aBHCHT OT BPEMCHH OCUKACHHSA, 9TO BBI3BAHO pasMepHbME ddekramu. Kpome Toro,
HADAFOAACTCH HEOOPATUMOCTD TEMIICPATYPHBIX KPHUBBIX YACABHON HAMATHITYCHHOCTH IIPH HATPEBE 1
OXAQKACHHH.  YCTAaHOBAEHO, 910  9(PdeKT HEOOPATUMOCTH  BbI3BAaH  (POPMHUPOBAHHEM
HU3KOTEMIIEPATYPHOTO  cHAHMIIEAA HuKeAd NiSi, ' 9r0  II03BOAfICT  VIPaBAATH  YACABHOM
HAMArHUYEHHOCTBIO C(DOPMHPOBAHHBIX OOPA3IIOB.

B3AUMOOENCTBUE INEKTPOMATHUTHOIO U3NYYEHUSA C MATHUTHbIM
HAHOKOMMNO3UTOM HA OCHOBE NMOPUCTOIO KPEMHUA

T. Ataesn

[TpoBeAEHBI HCCACAOBAHMSA B3AMMOACHCTBHA SACKTPOMATHUTHOIO HM3AYYCHHUA C MATHHTHBIM
HAHOKOMIIO3UTOM Ha OCHOBE IIOPHCTOIO KpeMHHA B AnarrazoHe dactot 25-37 I'Tm. MccaeaoBaance
YACTOTHBIC 3ABUCHMOCTH KOI(P(HUIMECHTOB IIEPEAAYN U OTPWKCHUA AASl ITOAAONKEK ITOPHUCTOTO
KpPEMHUA Oe3 MarHUTHOTO MATCPHAAR, IIOAAOKCK IIOPHCTOTO KPEMHUS C MATHHTHBIM MATCPHAAOM
(HHKEAEM) B IIOPaX U OOPA3IOB C BBEIYETOM 3HAYECHUI BHOCHMBIX IIOAAOKKOH (IIPH KAAHOPOBKE He
ITOAAOKKY).

VcraHoBAGHO, UTO IIPU OTCYTCTBUM HHUKEAA B 0Opasnax KOa(O(OHUIMEHT IIepeAadr PaBHACTCA
— 30 Ab u BcA MOIIHOCTD ITAAAFOINEH 9AEKTPOMATHHUTHON BOAHBI OTpaKaercs, Koapdurment
orpaxerns OAm3ok k 0ab, a kosdpdurment moraomenns mnpenedpexnmo man, —40 Ab. C
BBCACHHCM MATHUTHOTO MATCPHAAA YCHAMBACTCH IIOTAOIICHHE IIAAAFOINEH SACKTPOMATHHUTHOI
BOAHBI, Koacdpurment orpaxenus paseH -7 Ab. Koadbdurment nepeaadn Bospacraer A0 -6 Ab, a
KOa(ppurtueHT moraoreHus moBbimacTc A0 -5 Ab. [ToAydeHHBIC PE3yABTATBI CBHUACTEABCTBYIOT O
IIEPCIICKTUBHOCTH IIPUMEHCHIA MATHUTHBIX HAHOKOMIIO3UTOB HA OCHOBE ITOPHCTOTO KPEMHHIS AAS
3AIMHTEl MIKPOIACKTPOHHBIX H3ACANA OT SIACKTPOMATHITHOIO H3AYICHIA.

FRACTIONAL MATCHING STATES IN NANOPERFORATED SUPERCONDUCTING
NIOBIUM THIN FILMS GROWN ON POROUS SILICON TEMPLATES
Mahdi Mowlaverdi, S.L. Prischepa

The nucleation of Abrikosov vortices [1] in the mixed state of type-1I superconductors with
periodic artificial pinning centers attracted a great attention since 1970s. Recent progress in the
fabrication of nanostructures provides the possibility to realize superconducting thin films containing
artificial defects as pinning sites with well-defined size, geometry and spatial arrangement [2,3].
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We investigate matching effects for superconducting Nb thin films grown on porous silicon.
Due to the extremely reduced values of the interpore distance the effect is present at fields values
higher that 1 Tesla and down to reduced temperatures as low as t=T/Tc=0.52. The
commensurability manifests both in the magnetic field - temperature phase diagram and in the
resistivity — magnetic field transitions. The latter in particular reveal the formation of fractional
matching states. As it was argued in many works the vortex configuration at fractional matching fields
are characterized by striking domain structure and associated grain boundaries. The presence of
multiple degenerate states with domain formation at the fractional field, directly observed with
scanning Hall probe microscopy, seems to be high probable in our films. The reduced regularity of
our templates, in fact, could be compensated by the formation of domain walls of different
complexity. The particular domain configuration is of course a matter of energy balance between the
cost in energy for the wall formation and the energy gain due to the vortex pinning.
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KBAHTOBAA UHTEP®EPEHLIUA B HAHOCETKAX
n3 HWOBUEBbLIX HAHOIMNPOBOAOB,
NMONMYYEHHbLIX HA NOAJNTIOXKAX U3 MOPUCTOIO KPEMHUA

Mahdi Mowlaverdi, C.JI. [Ipuiena

bBeian cdopmupoBaHbl HAHOCETKH M3 HHOOHEBBIX HAHOIIPOBOAOB IIyTEM OCAUKACHUA HUOOMSA
Ha IIOAAOXKKH M3 IIOPHCTOTO KpeMmHusA. baaropaps HaHopasmepHOCTH MOP(OAOTHH ITOBEPXHOCTH,
IIOAYYEHHbIE HAHOIIPOBOAQ ABASAMCH OAHOMEPHBIMH. YCTAaHOBACHO, YTO B HHUX CYIIECTBEHHYIO
POAB HTPAIOT KaK TEPMHYECKHE, TAK M KBAHTOBBIC MEXAHH3MbI TYHHEAUPOBAHUSA, UTO IIPUBOAUT K
3aTATHBAHMIO PE3UCTUBHBIX IIEPEXOAOB B CcBEpXIIpoBoafiee cocrosuue [1]. M3 amaamsa FESEM
n300paKeHUI cPOPMUPOBAHHBIX OOPA3HOB CAEAYET, UTO OITHUMAABHASA TOAIIMHA IIACHKH HHOOMSA

AASL ICCACAOBAHHS CBEPXIIPOBOASAIIIIX CBONCTB HAHOIIPOBOAOB ACKHT B AHAITa3oHe dy, & 9 — 12 mm.
B sTOM AMAIa30HE TOAIIMH HAHOIIPOBOAQ SABAAIOTCHA CIAOIIHBIMEH KU (POPMHPYIOT CIIAOIIHYIO
HAHOCETKy. boAee TOro, AAfl 9THX TOAIIMH CHCTEMAa B IIEAOM MOMKET AOCTHTHYTH IIPEACAQ
OAHOMEPHOM ITPOBOAUMOCTH.

[TpoBeAeHHBIE HMCCACAOBAHMA CBHACTEABCTBYET O TOM, YTO, HECMOTpA HA TO, YTO IIPHU
00padOTKE AAHHBIX HCIIOAB30BAAUCH (POPMYABI AAfl OAMHOYHBIX HAHOIIPOBOAOB, OHH MOIYT
OIINCHIBATD IIEPEXOABI I B HAHOCETKAX C XOPOIIO OIPEACACHHBIMI AAHMHAMHI H, DOA€E TOTO, C
KOHCYHBIMU IIHPHUHAMHE U PACIPCACACHIAMI II0 SHEPIMAMH AKTHBALMN. B SBHOM BHAE 3TO
pacIipeAeACHIE He OEPETCs BO BHIMAHIE B MCIIOAB3OBAHHBIX (POPMYAAX, TAKKE KAK 1 CTCIICHD CBA3M
KOHTAKTOB 9€PE3 HAHOIIPOBOAA B CETKE. B IIpuHIINIIe, TPAaHUIIBI 3€PEH, IIPUCYTCIBYIOIINE B AAHHBIX
00OpasIax, TOXKe MOIYT CTHMYAHPOBATH KaK TEPMUYECCKHE, TAK M KBAHTOBBIC IIPOLIECCBL ODTH
HAPAMETPBI  OKASBIBAIOT OOACE 3HAYMMOC BAWSHIC AAS OOPA3lOB C MEHDBIINMI 3HAYCHUAME
CPCAHEIO CCYUCHMA HAHOIIPOBOAOB. B 3TOM CMBICAC ITOBEACHHE 3aBHCHMOCTH COIPOTHBACHIH OT
TEMIIEPATYPHI AAl OOAEE OAHOPOAHBIX OOPA3IIOB O3HAYAET, YTO TPAHMIIBI 3€PEH BCE-TAKH HE UIPAIOT
TAKOH CYIIECTBEHHOM POAHM, KaK BHYTPEHHHE IIPOIECCHI B HAHOIIPOBOAAX, (DOPMHPYIOIINX
HAHOCETKY.
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