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.

Aureparypa

A.A. Abrikosov, Sov. JETP, 5, 1174 (1957).

V.V. Moshchalkov, M. Baert, V.V. Metlushko, E. Rosseel, M.J]. Van Bael, K. Temst, Y.
Bruynseraede, Phys. Rev. B, 57, 3615 (1998).

A. Hoffmann, P. Pietro, I. K. Schuller, Phys. Rev. B, 61, 6958 (2000).

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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