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QUANTUM SIZE EFFECT IN BISMUTH NANOSTRUCTURES
Sedov E.A.!", Riikonen K.-P.2, Arutyunov K.Yu.'?

Y National Research University Higher School of Economics, Moscow Institute
of Electronics and Mathematics, Moscow, Russia
2 Nano Science Center, University of Jyviskyld, PB 35, Jyviiskyli, Finland
3) P.L. Kapitza Institute for Physical Problems RAS, Moscow, Russia

Here we experimentally demonstrate that in single-crystalline semimetal bismuth
nanostructures the electronic resistance non-monotonously increases with reduction of the
size of the samples. The experimental findings are in reasonable agreement with theory pre-
dictions.

C yMeHbIIEHUEM Pa3MEpPOB TeNa, FHEPTETUUECKUN CIEKTP MPOBOISIIUX AIEKTPO-
HOB B TBEPIBIX T€JaX HAYMHAET KBAHTOBATHCS, B CBOIO OUEPENb MPUBOAS K OCLMILIU-
PYIOIIE 3aBUCUMOCTH JJIEKTPOHHBIX CBOMCTB. B Hanbonee pacrnpocTpaHEHHBIX Me-
taytax, sHeprus ®epmu Er koTopbix paBHa ~ 1 3B, a addexTuBHAs Macca HOcUTENEH
3apsAJ0B M’ MMEET 3HAY€HHE IOPSIKAa MACChl CBOOOIHOIO JIEKTPOHA My, KBAHTOBBIE
pasmepubie 3P dexTs (KPD) nposiBIsiOTCS Ha MPAKTUYECKU HEJOCTUKMUMBIX MaCIITa-
0ax ~ 1 M. OgHAKO B TaKMX MaTepuanax kak BUcMyT, KPD noikeH nposiBisThCs Ha
Maciitabax nopsaka ~ 30-60 um [1].

B nanHO# paboTe ObUIO SKCHEPUMEHTAIBHO MPOJEMOHCTPUPOBAHO, YTO B MOHO-
KPHUCTAJUIMYECKUX HAHOCTPYKTYpPaX U3 BUCMYTA AIEKTPOHHOE CONMPOTUBIEHUE HEMO-
HOTOHHO YBEJIMYMBAETCS C YMEHBIIEHHEM pa3MepoB HAHOCTPYKTYp. A B oOpaslax,
BBIPAIIICHHBIX BJIOJIb KOHKPETHOW KpHUCTAIIOTpadudeCcKOil OpUEHTAINH, DTIEKTPOHHOE
COTIPOTUBJICHHE PE3KO YBEIMYUBAETCS MPH MaciiTtadax oopasuoB okojo 50 HM, U3-3a
nepexoja odpasiia U3 MeTaia B TUAIICKTPUK, BHI3BAHHOTO KBAHTOBO-PA3MEPHBIM (-
(bexTom.

[TonyyeHHbIE SKCIIEPUMEHTAIbHBIE PE3YJIBTAThl XOPOIIO COMIACYIOTCS C MPEACKa-
3aHUSAMU TeopeTudeckoit moaenu [2]. SAsnenune KPD saBnsercss oOmmm st Bcex Me-
TaJIJIOB U JIOJDKHO OBITh IPUHSATO BO BHUMaHUE MPH MTPOU3BOJCTBE HAHODJIEKTPOHHBIX
CXEM HOBOTO MOKOJIEHUS.
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MAGNETIC SPIN REORIENTATION IN ThsFesO12 UNDER EXTERNAL
MAGNETIC FIELD
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The TbsFesO;, has both of the magnetic features observed in the spiral magnets.
Firstly, the Tb;FesO,, has a canted magnetic structure [1] due to the noncollinear spin
alignment of Tb*>*-ion moments, which form, so called, “double umbrella” ordering at
low temperature (below 130 K). Along with the appearance of the “double umbrella”
a lattice distortion from the cubic (space group /-3ad) to rhombohedral symmetry
(R-3) occurs, when temperature decreases. Secondly, the TbsFesO;, garnet has a huge
magnetostriction Ay = 2.4-10° value (this is the largest A1 for RE-garnets) at low
temperature, accompanying a double umbrella magnetic ordering [2].

The aim of this work is getting a more clear understanding on the magnetodielectic
effect in the TbsFesO,, by carrying out a study on evolutions of lattice distortions along
with a reorientation of canted magnetic spins at the external field 1H = 0.8 T by means
of neutron diffraction over the temperature range from 8.8 K up to 103 K. Using these
data we have drawn the magnetic structures of Tb;FesO;, at 8.8 K, 65 K and 100 K at
toH =0 T, as represented in Fig. 1. As shown in the figure, increasing temperature up
to 65 K results in strong decreasing of values of zp1 and 12 and also strong decreas-
ing of their canting angles with c-axis (64 = 5° and & = 16°), whereas the Fe-ion mo-
ments don’t decrease.

24


mailto:m.a.semkin@urfu.ru

