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BRREMET 2 UARIT, L—A N T v T - AF Y RLEEMKEGE, A = 2k
=T EADISHICENT TEACHIZE SN TWD, b DT A ATIL, migErET  #
EIZRBT DB OBEELZ8E T 2 72012, W EEEABER R G (PMA) & KX /1)
(H) BT DT A7 —/LOBEHERPHVHILD, Lo HAKE CoPt &421%, 107 erg/em® &
DEWVPMA & 10kOe LLEDOKRE R H AR T2 END, TIVHDH N2 EMO—>Th 5,
L1o-CoPt |, A1 ASEAIFH CoPt Z#ZMILER9 25 Z L2 KD A1 D L1g ~DREEEREIC L AL
ENb, Ly HRAHED 72D OFSLE Tk L L Cid, 2GHBVLEEEE (RTA) 2 W=7 =—/b
WHE I TWD, Eo, MgO(001)% O B dbffig AR Bk &2 -l o = B 7 2 3 v LRk
T RIS 2RI LT L1p-CoPt OFERL G A S T4,

BkovVarrr Jao—L 0N, L1-CoPt #8ENMET /U A -7 % Si/Si0, Ak
WHERT 5 Z e cEE, MEREZAET A A hr=7 R L) a VERRBIKORMES
WX, EBFOROEMEAE L OWEGEFA L, CMOS 7rt X E#EAMED R WHiT-7
HEFAEY hu=J AT 34 ZQAIRINH/FTE 5,

F A A HADOBLEDNE | L19-CoPt 3REMET 7 U A ¥ OREEII T UIEH IE ELEE LU,
LIL, 7/ UAYET=—NATD5E, BRPKRFIRICENLLTLEY T h—L A U —FR
ZEMEDTD, BIEHT nm LLTOF ) UA ¥ &2 BAEER FICHBEMER/ERT L Z Lix s
NECTCHETH 72, F7-. SI/SIO IO T E/NL 7 7 & Si0, £ifi FTO L1, BHANLIE, =
B VRIS AN R TC & D RS AR AR T Ll BAMBIZEE~TEEL
W ZD72, Ft nm OFRIEEZH L, 10kOe LLED K& 72 H, %779 Si/Si0, Hibi | L1o-CoPt
SRR T ) U A Y OFERNT 2 E TR STV R,

FZ TR TIL, 10 nm A7 — L OIEFIT/NE il sRpERICB T AT =— /L OFE D
FRAPERH LD TR E NI A ML 2% Ll HAWEOBEE /7 & LRI L, Si/Si0, 2k k-
CoPt JfMET /U A Y@ T /#E&EFHE Lo Ak Z2FEBT52 2B E Lz, B
fiil (EBL) &7E#R (EB) REZMAASDLEY 7 MA7EICL D, #RIE 20-30 nm @ CoPt
T U A Y% SSIO Het FIC/ERI L, 7 =— VLB Z i Z & T, CoPt 7/ U A Y DF /) #%
WA L1 HHANE A FZHL LT,

AGHSCFILA T O 6 HIZ K RSN D,

WIETIE, YV arysr /ay—&HEL L= CMOS #£/EA1# & SRk o AR
A bR AT NA AL ZNHDOT A AEBUZ WIS 72 Si/Si0, HiAK _E L1o-CoPt 58N
T U A ¥ OLEMIZONWTIRATZ, LIy HANBIZAHWS IS 7 =— L F3ES°, L1p-CoPt OFF
PR U7, E7o, BBBEET 2 U A Y OERFIES, MBEET 2 VA4 Y2 HW=T 31 X
DOWEF 2R L=, S B, 7T=— VLRI LY Ll FHANEIREE T 2 U A ¥ % [E AR
FICERS 2 ECRIBE E 22 B 2SN T, 7T b——Lb A U —REZELEOBLEN DRI, &%
%I, RESCCIRET 27/ MEFHE LIy HAED =2 & 7 MZOW TR LT,

552 B CIL, EB 2512 X W ERL L 72 Si/Si0, Zi#k | PY/Co —JE@i#IEIZ31T 5. RTA & v
7= L10-CoPt DTERUIC DWW T L=, PY/Co _JEMEMEOREE, fEihidE, Fmphe. W
[ 077 AWIEBT DT =— WREERGMEZ, IREECEIR 5 (VSM), He 2 vz
TAILTIAS X BREIPTE (GI-XRD), E&E FBMEE (SEM), = /L —ii X #5561k




(EDX)IZ L 0 2N ENMT L=, ZOFER, 800°C O 7 =— /WEEEIZEBW T, Pt/Co —JE [
DAL D E I, L1o-CoPt % & TEANER N 4L, 2.1 kOe DHEN H. #7739 2 L &
B &M LT,

553 B CIE, Si/SiOr Fii _E(Co/Pt)y NEHEBIZ BT 5, KFET =—/L % H72 10 kOe Bl E
DRE H, % T L1p-CoPt ORI DWW THAE Lz, g, mRFrE, Rmpislcisis
HkFE e BIET —— )L DIRE « BEEERIFEMEIZ DV C, GI-XRD, VSM. SEM % 7= %1
TRfRENT ZAT o T2, FOFER. 800 °C 60 73 D/KFET =— /L2 LD MBKAE 15.1 kOe DK X 72
H. ZmRd ., Ao 7T2hi kD L1-CoPt B S D Z & 2B BT L=,

W5 4 BT, SI/SI0, AR | CoPt JREENET 2 U A v DF 2 BEYEHAL L1 HANEIC DWW TS
L7-, EBL & EB A& MAADLERY 7 b4 T7HEICE Y, (Co/Pt), ZFfEET ) VA Y%
Si/SiOy Fob FIC/ERLL . KFET =— VB A fE L=, TD%, T/ U A YO/ #E&EHIE L,
HH{t%Z . SEM, GI-XRD, VSM, E&HIRE FBMEE (STEM) IZ L VT L7z, & ORER,
T REEFHIE L1 BRI CoPt 5lfEMET / U A Fid, £ 20-30 nm O#RIEZ A L. 10 kOe LA
DRERHZTRTZEERALNI LTz, £, Wi STEM 2LV | L1p-CoPt IZEERT 5 Co
& Pt OHFETREfEME MR Lz, S DIC, ME 7L (NED) 12XV, /U4 YD
Ll HAb 2 fesB L7e, T/ &AL L1o HAMED A 1 = X 220V T, 10 nm A7 —/LDIE
FIONS R RERICB T T == tho (1) 7/ UA Y BT DR FOREILRE .
(i) 7/ VAP ESRMITICB T 2D TRERNHA R LVAD 2 DOBLEHigkim L
776

55 5 B CIE, Si/Si0, bl 7 #EEFE L L1o BLAMESRIENE CoPt T/ U A ¥ D B AR — /1 %)
ROBNZOWTHE Lie, A—/VRPLRICT 5T/ & ahie Lo HAIML CoPt FREENET /
T A X OREEFIEZE Uiz, TORER, 7/ U A Y OMIES 10 pm 75 100 nm ~ &3 <
TRDIHES T, R— AR DT 5L EHLNZL, ZOERKIZOWTH /UL FOD
T 7 REIEHIE L1 BRI OBLS ) b LTz,

B 6 FETIL., AiaLOFEFIZ OV T Si/SiO Ak | CoPt HhfENET 7 U A ¥ D)/ #EEH
Ll HAHEOBLE DB Lie, Fo, T/ M&EFHE L1, BANE CoPt MMt VA Y DT
INA ST T2 R R DB EIZ OV Tk 7z,

% FRSCEE L, FI3C 2000 57 & 9630 300 354 1 # T ORHT 25, © L<ITHEIC800 354 1 HHRI L T 7230,
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Ferromagnetic nanowires have great potential for ultrahigh-density data storage such as
magnetic domain-wall racetrack memory and spintronic sensors. In this thesis, I demonstrated
“nanostructure induced L1o-ordering” of CoPt ferromagnetic nanowires on Si/SiO, substrates, where
the atomic surface diffusion and the extremely large internal stress during annealing at 10-nm-scale
curvature of the nanowires were utilized as driving forces for L1o-ordering.

This thesis consisted of six chapters.

In Chapter 1, I explained the need of Llo-ordered ferromagnetic nanowires with a large
coercivity (H:) on Si/SiO, substrates towards the applications to silicon-technology-based
complementally metal-oxide semiconductor (CMOS)-compatible nonvolatile spintronic devices. The
issue for fabricating Llo-ordered ferromagnetic nanowires on solid-state substrates upon annealing
was introduced in terms of Plateau—Rayleigh instability. The concept of nanostructure induced
L1y-ordering was proposed.

In Chapter 2, I demonstrated the formation of L1¢-CoPt during interdiffusion of Pt/Co bilayer
thin films on Si/SiO, substrates by rapid thermal annealing at 800 °C for 30 s, which exhibited an
in-plane H. of 2.1 kOe.

In Chapter 3, I demonstrated L1o-CoPt with a maximum H. of 15 kOe from (Co/Pt)s multilayer
thin films on Si/Si0; substrates by hydrogen annealing at 800 °C for 60 min.

In Chapter 4, I demonstrated the nanostructure induced Llo-ordering of CoPt ferromagnetic
nanowires on Si/SiO, substrates. CoPt nanowires were fabricated by a lift-off process combining
electron-beam lithography and electron-beam evaporation, followed by annealing. The nanostructure
induced Llo-ordered CoPt ferromagnetic nanowires showed linewidths of 20-30 nm, exhibiting a
large H. of 10 kOe.

In Chapter 5, I demonstrated anomalous Hall effect in nanostructure induced L1o-ordered CoPt
ferromagnetic nanowires on Si/SiO; substrates. The linewidth dependence on Hall resistivity of the
nanowires was investigated.

In Chapter 6, I summarized this thesis with respect to nanostructure induced L1¢-ordering and
the future perspective for spintronic applications of the nanostructure induced Ll¢-ordered CoPt

ferromagnetic nanowires on Si/SiO; substrates.
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