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AFHLTIE, A RLT v THREK T 0 2% W27 254 b 2 Wt T/ HEROERIEDBIE R ENLD D
AR & AR IEIC DWW RN Lz, AT 6 DK Y, UTICKEFICEFOESZ LT,

Chapter-1 TiX, AV RNV T =T A b O, BRFHMER O NCZOIEAIC O W T L 72%IC, £D%RE
D3F 2 R0 koT). ERIRRIF(L RIE) 2 L RISV IZIRGBIRTENZ LD HDTHY . v— MIRD 2 ko) / fEiED
T2 74 MIFR DN L ERRAT, BRBEFEOBLENOHIERNT = T A~ 2 ot T/ FE R (ER AT RE
TR AT v FRRIE T o A0 L MER L7 = T4~ OGRS - BRI OB A AR Lo B Y &
2B E BRI BT RIS OEMME R LT,

Chapter-2 Ti, (-4 L — MEERZFIBRHAL U CKBUES S Z L1ck v, JEEA 7.0~95 nm, YA X
73 50-500 nm F2HE O (111) 1 % FEH L 72 Feg O, Bt/ 7 L— F O/ERUC RS Lz, BHbiifRoBEEIc XY, &
DF 7 F— MIREMERE AR L, SR bI% 50 emulg & 3L 7 DK 6 BIFRE L I KRE WD & B BT
Tpote, RETERICHD) LERIIKT 2E G B A ADOT A7 M 50 iz 5 Fes0, & 5T y-Fe,04
D 2 Wt T/ AEEEROWEITRIBI 7, T O RAIRE T E 0 2 ot T/ IERPERATRE L 72 o
TEEIT, JSERNICRE E 2D Y 7 N Ty = "IMFETIDLTHY, IV T AT MR KRE W 2 KT
T ERE AR T DG A b REORIENEREICRD EBZ b,

Chapter-3 T, Chapter-2 TORRLEZ3 T C, REEE T 0 AOFEEEELITV, ZhEAWVWEZ2R T =T74
N #EEROIER AT o 72, BRI, KE V7 v o n b i BIE-I ISR L2 8k-4 1 — Mk %
KBS 2 Z L2 XD Feg, 047/ 7 L— M EAEI L Z O ECHEFFEORE LT o 72, TEMIZ X 53
A7EER X0 | ST BB (- R B L 7k L — AT o COO-Fe M SUGIC T &2 FEH L=
Fes O, M i ERL S AL, N OB ZRGCF IR AE 20 RTZ e TFH /S — BB INGET IV E
REL, REZSBICHN 7222280, ~2um L Wo o KREREH AV A X% H O Feg, O 7/ 7 L—
FOMERIATRECTH A Z &, BIROFMMEEE F- 2 VIE b EWIBIRE FHEEE T 5 2 RS RIC/ER L2
Z L EIRART,

Chapter-4 Ti, Fe?*, CoPL~FHF XA F LT hT I (HMT)DESR L 7 Bl M Stk D /KBS 0 - S i (T
B L7=A LA NVERERA A DS TEE Y 7 v T 7 b— b E LTHWDARTIEIC L - T, Co-Fe ittt / v
— L OVERL AT o 72, I AE D HMT DMK ROIEHEIS & > CTRERF O pH 23 EH+2 Z i X 0 &R-IRAm
DFRERA A 2 NRWABM 2O, HEMEERICLY Fe? e Co?NE LI-%., KL ARk S, 1E L
pH & 5722 ERIZIL U T Co-Fe gkt 7 v — MR- AMEIC TR SN gL G T ne XD H#& LT,
F~7' 72 TiX0.8~2.0nmm & WD MREDELITKT LT, SEEH A A3 10 um iz % Co-Fe Bt F/ v — o
TERRIZREEN Lz, 2 DOBRBERI D25 A R NVEEEMICBN T, 2O X5 2@ W BIREHF D 2 kot )/ 1
EROERIIP OB TH 5D, S DICERFMOEIICBITE T/ v — FOEE~ORBERIE L= Z A, HE
RO &R A A REE LIS D Z LT, Co-Fe k) /> — FHdD Co & Fe fpktbZ2Z2 b &5 2 & 3F]
BECTHDHZ EERH L,

Chapter-5 TiZ. Chapter-2 TIESLL 7= Fey, 04 7/ 7 L— F OREXHETE & BRIV EEHERE T S TRES ) BEIMSS 4
FWTHA L7z, Fes, Oy 7/ 7 L— ks OWIIBALIKEEIZ SRR LT v 7 2 THDH b O D, HBXK ORI
ML b, N LT/ v —MNdabe—Lbr M bREERT I EnD, Fe,O4 7/ 7 L— NMIHEFH
WS R Lo 2R R TIER IR E RBRER R TS O ENHH L, S5t 0K 2
FERIT LLG FRERIZESW e~ 7 u~ I 2T 4 v 7 AV ab—1 g VX DFIEFBRICKMT DD Lo
7o ARBIIE TR DT Fey Oy 2 IRTTT / HEER ORI SUFFEMNT 22D . 7)) A —Z —TORRY A XD
HIEI DS FegxO4 7/ MEBIORRE 108 AT U U AR EDRT XA —F — TS 5 Z L3R S iz,

% FSCE B, 3L 2000 52 & 5630 300 §F 4 1 BT DT 500, b LIS 800 554 1 i LT 2E vy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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This thesis describes the bottom-up solution-processed two-dimensional ferrite nanostructures and
their microstructures and magnetic properties. It is composed of 6 Chapters in total and the brief
summary of each chapters are listed below.

Chapter-1 describes the background and the objective of the thesis. The crystal structure, magnetic
properties, applications and synthesis of spinel ferrite nanostructures are given as an outline.

Chapter-2 demonstrates the synthesis of magnetic iron oxide (FesO,4) single-crystalline nanoplates
by hydrothermal treatment of iron-oleate complex. The Fe;,O, nanoplates had ca. 50-500 nm in
lateral size and 7.0-9.5 nm in thickness with (111) plane oriented. The aspect ratio of the Fe; O,
nanoplates was ca. 50 and there was no report in which such a pronounced shape anisotropy had
attained for two-dimensional Fe;O,4 and y-Fe,O3 nanoparticles.

Chapter-3 describes a hydrothermal synthesis of Fe;,O, nanoplates with micrometer-large lateral
size was described utilizing liquid-liquid interface. The Fe;,O4 nanoplates was mainly 1-2 um in
lateral size. It was suggested the Fe; O, nanoplates were mainly formed by oriented attachment of the
“seeds” nanoparticles. The investigation of the effect of solvent for this solution process
suggested that liquid-liquid interface between agueous solution and non-polar organic solvent
plays an important role to synthesize Fes«O4 nanoplates with large lateral size.

Chapter-4 demonstrates the synthesis of spinel cobalt-iron (Co-Fe) oxide nanosheets by anaerobic
condition modified ionic layer epitaxy. Co-Fe oxide nanosheets around 0.8 — 2 nm in thickness and
over 10 um in lateral size were obtained. The nanosheets were polycrystalline spinel Co-Fe oxide. It
was suggested the nutrient metal ion concentration was one of the key parameters to control the
composition of spinel Co-Fe oxide nanosheets.

In Chapter-5, the magnetic domain configuration and magnetic reversal mechanisms of isolated
Fe;xO4 nanoplates (described in Chapter-2) were investigated by magnetic force microscopy. Single
domain was observed in the remnant state. The Fe; O, nanoplates exhibited single domain in remnant
state and much stronger magnetic shape anisotropy than cubic nanoparticles. It was also indicated the
magnetization reversal mechanism of the nanoplate was coherent rotation. These experimental
observations were supported by micro-magnetic simulations.

In Chapter 6, the thesis has been summarized.
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