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of ultrathin solution layer

electrodeposition setup

J&, B EIRAEI KM R E AR P R g, HEIR
MBS T M AT ESE-5 Co XFE, BInI{RIE
VKETE H AR Z TP A8 A K 38 0 T B A HE AR T
WZ73 18], DL AT 3R 45 i 75 16 )2 B2 BN 3 S B UK 2 DA
FKIES B N a3 2 [ B T HOK JE BE R
FeSO, MLFR)E . BT IERI Bt R, BHRZE
W FeSO, v VR Ik B B 323 1H IR = e 4 W e I T
T T R B

BE 5, HEATIEHR TR . R IR A K
FEL U AR W) AN 7 4 Jee - B K 1Ak BH Al i, 470 i FL U5 s
YA EMERE R . FIH RS TRk, 355
R 20 B AW 52 5 AR, N IT AT R AT A [ s T
P+t B TR

R G S8 (Olympus Co.) AT HLITA Y1)
TESRULIN , A5 Byids 3 H - W B% (transmission electron
microscope, TEM, TECNAI G2 F20, FEI Co.) f ik X
HLT-fi7 5 (selected area electron diffraction, SAED) Ifj
RedEAT L UTAR M B0 45 M R AE o« R ARl 4R B i B
(scanning probe microscope, Dimension Icon, Bruker
Inc.) B9 R F /1 B35 Catomic force microscope, AFM,
ScanAsyst £t ) K WL 77 W Bi  ( magnetic force
microscope, MFM, MESP-RC ##4t) ZhBER I EE 1)
O T 35 e 36 11 2% B 32 53 A« B AGM (Micromag
3900, Princeton measurements co.) Wl 5 #F i G i 2]
4. X FeSO. 7K 1 UH T RUZ L TTAR ) 1) 1l 2 R 1 A
i — 3P I RAE N 73 AT

2 HERESH

Bl 2 s AN AR IR E) 73 26 AF T FeSO, i iR
JEHPTRRA) 2 Fhou AR SR, B AE K IRS) 1) 64
(10 % 8 pA) Iy T30 fom AR K R 3) 73 %444 (30
PA) HIEF4ERRITRRE S . W 2 PR, AL prikis
(1) B 2 75 Aol B 2 T 1 2 AT B8 — TR 3 ) O AR ) T AR 2]
100 pmx100 pm &2 . K 3 fis AFERT TEM EAE
G, TR, FeSO, ¥ I W = T AR =
i1 Fe(PDF#65-4150) & Fe,05(PDF#39-1346)1 2 & i
KRR A, T Fe o5 48 Horb i) = b A7 o /R HEWT,
UIRY) F 2 Fe 192 GBUR SR BT A, 1T AE i A
TEI) Fe O3 AT BB 2 Fe fE T A M B Z R F 4 H -

FE TR R R, Y A R B BIR Fe 1) HL TR
W) B FRR T R AR I R 3G 3 S 5 DR A TR R
of L 1) B HE DA AH S R 1) ARSI, AT ik
A R ae BN R /AME. BT MFM, 15 15 %60 AN [H
TE S5 B YURR ) 2 THI 2% BUORE 37 140 70 A EAT R D s 76 L 3
fih b, R A E R g3 0BG A FRTES Fe (T



%1

TGS FeSO, 7K VA WU W 2 VB TR R IV S0 e 8 B SERENVERTT 7 <211

2 ARG AR KT B BRI
Fig.2 Morphologies of electrodeposits under different electro-deposition currents: (a) 10 pA, (b) 8 pA, and (c, d) 30 pA
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Fig.3 TEM image (a, ¢) and SAED patterns (b, d) of electrodeposits
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Fig.4 Schematic diagram of the measurement for static magnetic

field (a) and the measured magnetic field (b)
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Fig.5 Distribution of stray magnetic field measured with MFM around the electrodeposits with the filament like morphology; the

horizontal rows are corresponding to the different condition (0~4) and the columns are corresponding to the different scanning

area 1, 2, 3 under the same MFM measurement condition
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Distribution of stray magnetic field measured with MFM around the electrodeposit with the film like morphology; the horizontal

rows are corresponding to the different experimental condition (0~4) and the columns are corresponding to the different scanning

area 1, 2 under the same MFM measurement condition
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Fig.7 AFM images of electrodeposits (a, b) and the section profile of the electrodeposits noted at the dot line (c, d) of the corresponding

image: (a) filament like electrodeposits and (b) film like electrodeposits
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Fig.8 Measured hysteresis loops of different samples by AGM: (a) filament like electrodeposits and (b) film like electrodeposits
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Pattern Selection and the Magnetic Property of Electrodeposits Grown within a
Ultrathin FeSO, Solution Layer

Yu Guangwei, Liu Hong, Wang Jiyang
(State Key Laboratory of Crystal Materials, Shandong University, Jinan 250100, China)

Abstract: Through the ultrathin FeSO, solution layer electrodeposition process, the iron electrodeposits with the filament or the film like
morphology grown under different electrodeposition currents were obtained. Compared with the Fe filaments with nanometer thickness
formed under the higher electrodeposition current, the film like electrodeposit formed under the lower electrodeposition current presented
the sub-micron thickness. Further, based on the magnetic force microscopy (MFM), we measured the distribution of the stray magnetic
field around the electrodeposits with different morphology, which is resulted from the magnetic domains formed in the electrodeposits
through the self-assembled process or the magnetization process under applied static magnetic field. Finally, the magnetic property of
samples was measured with the alternating gradient magnetometer (AGM). The obtained hysteresis loops present that the ease axis is
located in the plane of the electrodeposits growth, and the saturation magnetization at different directions should be determined by the
growth direction, the geometry, and the morphological characteristics of electrodeposits.

Key words: FeSO,4 aqueous solution; ultrathin electrolyte layer deposition; pattern selection; magnetic property
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