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Magnetism of epitaxial Fe nanofilms on
three-dimensionally structuralized Si{111} facet surfaces

OL. N. Pamasi*, A. Irmikimov?, Y. Sakai?, T. Shimizu', H. Yang®, N. Hosoito",

A. N. Hattori?, A. I. Osaka?, H. Tanaka? and K. Hattori'"
INara Institute of Science and Technology, ?Institute of Scientific and Industrial Research Osaka University

In nanostructured magnetic materials, such as
ferromagnetic nanofilms, the magnetic behavior is
widely determined by the interaction of the
magnetization with its shape, by fabricating thin-film
patterns  with  controlled boundaries between
ferromagnetic regions, such as disks and squares,
characteristic in-plane magnetic moment distributions
such as magnetic vortices can be created [1,2]. In this
case, the magnetic interaction is restricted to the flat
surface. On the other hand, in ferromagnetic
nanofilms on three-dimensional structures such as
pyramids, the creation of various magnetically stable
structures such as symmetric and asymmetric
magnetic vortices depending on the three-dimensional
pyramid’s size and thickness of the film is predicted
from Landau-Lifshitz-Gilbert (LLG) simulations have
been predicted [2]. However, so far, there is no
successful experimental demonstration have been
obtained due to the difficulty in fabricating micro- and
nano-sized 3D nanofilms with high accuracy [2].

Our group has successfully fabricated pyramidal
structures with Si{111} clean faceted surfaces (edge
width W 16 gm) on Si(001) substrate by combining Si
substrate processing technology and ultra-high
vacuum surface technology, and performed Fe
deposition (film thickness @r 30 nm). The
magnetization  field (M-H) curve of the
pyramid-shaped Fe nanofilm controlled with atomic
precision was measured by vibrating sample
magnetometer, and the characteristic of the M-H curve
(bending point due to stable magnetic vortex
formation) predicted by LLG was observed (Fig. 1)
[3].

In the present study, in order to further understand
the magnetic behavior of three-dimensional magnetic
nanofilms, we have investigated 1) the thickness
dependence of Fe film (@r. = 30-150 nm) in the
pyramidal structure (W 16 um), 2) the aspect ratio
dependence of the pyramidal structure with different
length (L) and fixed width (W), that is, the facet line
structure (Fig. 2, W 16 um, L / W = 1-10, Ore 150
nm) were measured. In this talk, we will report the
details.

©The Japan Society of Vacuum and Surface Science

*E-mail: khattori@ms.naist.jp
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Fig. 1. M-H curves of pyramidal Fe nanofilms.
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Fig. 2. Facet line structure with different aspect ratio (L/W).
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Observation of structure and electronic states of a single-layer Kondo lattice CePts/Pt(111)
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Visualization of charge density wave domains in 2H-NbSez using STM
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INational Institute for Materials Science
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Superconducting state of nodal line semimetal NaAlSi studied by STM

OM. Haze'", Y. Sato!, T. Yamada?, H. Yamane?, D. Hirai?, Z. Hiroi!,
and Y. Hasegawa'!

Ynstitute for solid state physics, University of Tokyo, 2Institute of Multidisciplinary Research for Advanced Materials,
Tohoku University

1. [FL&®IC

AR\ DA NVHERRIR DI RUARE U A NEEE T 1
Ty 7R Y, Ha RREEO R e U VICIER
W ENRREINTE T, oD hARa Y h)Lk
REEX, BEELEOSLZEIZEY, va T ki1
ZhhD & LT ar B BR D77 v h 7+ — L& 7R
D95,

AR, NaAlSi [ TAREHE LB HA T VLT vy —
VOMETRETHX v v S VAREBEFREFFOTA
V)= REERTHD I ENREN, IRBEWIRE
(7K) CERfEEIEE 2 /R 2 ERE s, 2], —F
T, NaAlSi [FAER b o R /VEEMEE (ST 2 AW =R
WZERTONTE LT, EOL I RETIRENFER L
TV DNEH B TIEAR v,

2. By

AWFZEClL. WEIRER - o VBN E I
TNwmlf%ﬁLTwéﬁ%h Ex B 50 #é_
CERHE LTS

3. BIEMER

NaAlSi Rifld, HEHRmMEZEL-HIC, BREZE -
MR C~Z BT 2 Z &I KV i Lto %] (a) |27~
T LI TV EH AR AR ~EFIC L > THED
. JRTFDREEA A=Y 72k v, Si RT3l
ST ()T 7 = /b ST CHS Lz d1/dV A
7 MVERT, TIhb, 7 mics LOHR R
For v TRHNVTND Z &3 FER S L, Dynes BI%IC
LB LBEREX Yy v S Thd V) Ema i
Too S OICEEMZRENT 6, 2N NRBENRES L

ONIHEEA AARAELS

*E-mail: haze@issp.u-tokyo.ac.jp

i
Iy
|
!
}

|

{

]

T
‘,

i )‘,l

Aty e A 22 0 2
Bias voltage (mV)

Fig. 1. X (@) STM FR27'Z 7
(b) 7 =/ IHEAETO dI/dV 27 kv

RO Sl DO B - SR AR
e (R o A A R
- , b v
R 1 T 3
W - ‘ - '¢ u
Normalized conductance
-
"0\ e
il .

TWDATREMEDS R STz,
A I, BECZER] & L — O 4 BER A HE

#éﬁﬁ%?ﬁﬂﬁ%ﬁﬁﬂlﬁﬁbk%%%\ﬁﬁ
X vy S DZEM] - BEG AT & R HE L 7oA R
ZHAWT, hAnm /7J/1/f£«fj( e & EREIREEIZ DN T
FELWVEREITO TETH D,

X

1) L. Muechler et al., APL Materials 7, 121103 (2019).
2) T. Yamadaetal., J. Phys. Soc. Jpn. 90, 034710 (2021).

- 1Ca06 -



202N FARKRAREFRFMAR

o\
=y

10:30 AM - 10:45 AM (Wed. Nov 3, 2021 9:15 AM - 12:00 PM Room C)

[ZFD1th] Break time



1Ca08

2021 HAKREMEZEY

Annual Meeting of the Japan Society of Vacuum and Surface Science 2021

ERAEEREICEASI-ERERTFESED
BERGBRERICBTARTYTOEE

Ofcik R Y, Tl Rt

LR VERTIERT,

R O [
2L - BEEHRSE A

BRI 2!

Role of steps on superconductor-insulator transition in mono-atomic-layer metal films grown
on semiconducting substrates
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Transport properties of monolayer FeSe on Nb-doped SrTiOs substrate
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PRBREARO—DTH D FeSe 137V 7 TIIBEERBIEE(T)N 8 K ThbH, H—2=v MLDEID
FeSe M #f(HL/E FeSe)Z Nb K —7 & #7= SITIOs(Nb-STO)HMR FICHE &85 & TN KIBIC LRI 5 Z E0vE S
NTCNW5, BEEEREZERIET 2 L TR T2 0088 @20 T, ZIUIRRRIESIHENTH LN, TNETI
WMESNTZ TE 65 K~109 K & iE550WTWAB[1,2], T T 0 _EFIZIE FeSe & STO O N BB /2 % E 2 B /-
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RO AL TN AR 5 728 STO EAR DR EMBHEEMAFIE [3]X° STO FE D> F—7 &IZEH L TFE 21T -
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M L72[4], 2 T, DML Nb-STO A LD FeSe HJERECTHIE N TV D LD X VIRV ZD[2], AW T
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BRI FHREICEK D Si(111)-(W 7x 4 3)-In BIEEGEBEEDEL
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Tuning the transition temperature of atomic-layer superconductor

OKenta Yokota !, Takahiro Kobayashi®, Wenxuan Qiant, Shunsuke Inagaki?,
Kazuyuki Sakamoto®, and Takashi Uchihashi®?*
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WA, 77 7 = %0 SrTi03 FatR 1D FeSe 72 & DJRFBWE OMIENEANATOA TS [1], 20 & 9 2»K
WOt G E A 2R1EFKA - Rl L CHEFICBEIETHY . R LICERBEOWEZ78% L, BEBEI0R
B EAER 72 E O REFINT 52 & TOMEZ BT D Z ENFEETH 5 [2], ABFFETIET U = R
i bDA Ty AR EBAEMAE FIZ PTCDA 73 127854 L, KA RICBT 2 BEERBIEE (Tc) D2 L% 7~
oo T IZZTMIBRET T (BREZE @ ~ 2.0 X 10" mbar « KR : ~1.7K) (BT, Br@SEAEEZITH
TETIELE, SN -/ 7XY 3)-In iE Si ER EICoEZ X2 ¥ LE Lz In 2 JRFBIC L 5 EEmkEE
ELORTFBYWE TS, BXLE 3 K CRIEELETS5(3], HRRERIRE /N RBFE L, MR
PR AER L CHERTH LN TEXS, In JEFE EIC PTCDA /- F42KET D LAERITIS LT Te BN L=
(Fig. 1A), ERE b2 R/VEEE (STM) 2 AWV TSR E 2/~ & 2 A, PTCDA 43 113 In BAEE L TESIL TV
oo THUN Te WD LIZRRTHD EEZLND, £io, Bxld In JFTE EIC ZnPe 3 727835 L. [AERIC Te
DOEREF~Te, £, FxlT In {78 BIZ ZnPe 53727535 L, [FERIC Te O LEZFA~T, InPc 278575
L PTCDA 3+ DA LITRRY | Tl K TE X2 0.3 K EF L7 (Fig. 1B), STM OFEEAS ZnPc 1% In JF &
T Z L7 HAIMICESI L TWD Z LR bhoiz, ZnPe DA T In LT 990 R 6 b HROMA
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Can we enhance diradical character using surface interactions?—A theoretical investigation
using chemical indices

OKohei Tada'", Hiroyuki Ozaki*, Koji Fujimaru®?, Yasutaka Kitagawa®, Takashi Kawakami?, and
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How do viscoelastic objects begin to slide? —relation between precursor slip and friction
coefficient—
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