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Fig. 5. Simulation result (red curve) of spin
dependent single electron tunneling with the
spin relaxation time of 150 nsec for a double
junction structure of Al/Al-O/Co-nanoparticle/
Al-O/Co, compared with the experiment (blue
curve).

Fig. 4. Numerical simulation of spin
dependent single electron
tunneling; (a): model strcture, (b):
chemical potentioal for each spin
state, (c) I-V curve, (d): TMR as a
function of bias voltage.
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Co-Al-0 A FH W =3kt & i3 2 & &
ERK SHIRE L VEEMEFBELN TV D,
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“Preparation of nanometer-scale iron dots on
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Nagano and K. Takanashi

Sci. Tech. Adv. Mater. 4, 383-389 (2003).

“Spin—dependent single—electron—tunneling

in epitaxial Fe nanoparticles” , F. Ernult,
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11

Fig.8 Schematic illustration of a
double junction structure of
Fe/Mg0/Fe—nano—particle/Mg0/Co (100).
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Fig. 9 Current and TMR as a
function of bias voltage at 4.2 K for a
Fe/MgO/Fe-nano-particle/MgO/Co(100)
junction.
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“Self-alignment of Fe nanoparticles on a tunnel barrier” , F. Ernult, S. Mitani, K.
Takanashi, Y.K. Takahashi, K. Hono, Y. Takahashi and E. Matsubara
Appl. Phys. Lett. 87, 033115-1-3, (2005).
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20 nm 20 nm

Fig. 10. STM images for Fe nanoparticles grown on MgO(100) barriers with different Fe
bottom layers: (a) 8 nm and (b) 20 nm thick Fe bottom layers.
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Db, AR TIE, Z2—urT7uy A RIZLDAAL v F U IHROFEFEE LT, R
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“Spin-dependent single electron tunneling and spin accumulation in metallic
nanoparticles” , K. Takanashi, K. Yakushiji, F. Ernult, S. Mitani, MRS Fall Meeting,
November 2006, Boston (Invited)
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(i) Z oD Mg0 N 7 TFe BERAZAT T EXZ X v )L 8 b RNAEEET
(ii) Cr & MgO XV 7 CFe A AT —8H b RNVEAFR T
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FEIIA T m Y =7 NTEA L MBE 2E5@ 2 HWTYT0 ), Mg0(001) S5tk /Fe /Ny 7 7 —
/MgO/Fe HRENE/Mg0/Fe 7> 72 D LRI ) ZMssfsst: — 8 b o x o 424G (DMT)) Z1ERIL 7=,
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BEBHEZ VO CIRIRS L OSRIR O wl rr T e
SESANE L, ZORE, X g [
M Fe BUF 1.5 mo L ERET L0 . 1gl f lRT
D h RS D TMR 13 110% & 06 =< =l & M hﬁz
—iﬁ/ﬁ\O) ISO%GCSE\@%J?I/\ TMR %XE‘F 04‘&&"‘.7 . ‘.‘ 11030250 0 \50; 1000
Z) Z k ﬁ)’(‘é‘ ( 2 ) N T%u%’fé@ :E -1000 -500 _0 500 1000 - M-agnetic field (Oe)
BAEER TR, Bbhizar s Magnetic field (Oc)
JBUANSH AL E Y B AD (a) (b)
AT AMEAFEZ R D T=, T T K2 ZEbMORAVES (a) BLO—HE
Fe EDBALA AT DHEIZRIT 5, RS (b) O=ERIZET 2 TR #hfs

fli 2 O Fe BERIZXT T 55 R %

X 312~ d, WEREIX45 K THD, BENIEDOES, Fe HEMN 1 ~1.5 nm (2% L T
AT ADOREPEN S v, IRENEHNE Fe ITRENE 251220 TR L, 2
UL HE Fe BAICEFEMDSIER LT Z L 2R LTWD, T740bbh, Fe IEENICAE

15



G E TN ZERSED Z LB L, 2RSS o X7 2V A DIRE) % it 5}
THID CTHBM Lz, ™. IEOEEIFIEB S EEEMICmT TE 2 R rvd 5 5Mm
Thd, REEAIITK 0.1 eV PRI V/IESL, F72, AOHEITREINBIH S e,
ZOEHIE, Mg0 IZEEENT-H[H Fe BD B A HEABRILL TnWbdledtEX D, =
@EAGﬂAyA/Fu%@i%ﬁu%%ﬁbﬁwﬁ%%F/X” IHETDHZENEX
LI, TN K> TEFEMVOFGNRENLTLE) ZENTEREINEINLTH D, £,

i Fe J@OREN L« FEMBOBIL & SKOEATOSAIITIRENIBH S e o 72, Ziu
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ZDEIDIT Fe WEBFENICA Y AMAKFEFHFLZERSESD Z LI THH THRII L,
VAT ADESEZRECTHBHI T2 0D Mg0 Ed Fe BAEIRKET D725, TMR
DOIRENE TIHFBIHITE D o7,

ENTE SRR

“Quantum Oscillation of the Tunneling Conductance in Fully Epitaxial Double Barrier
Magnetic Tunnel Junctions, T. Nozaki, N. Tezuka and K. Inomata, Phys. Rev. Lett.
96, 027208 (2006).
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“Fabrication and characterization of Cr/Fe/MgO/Fe(001) magnetic tunnel junctions with an ultra thin
Fe electrode” T. NIIZEKI , N. TEZUKA and K. INOMATA, 10" MMM-Intermag Joint Conf. Jan.
10, 2007
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DRERFBAEER LT, ZTOR0REE —HBF v =0T HERDH Y | A
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“Large tunneling magnetoresistance at room temperature using a Heusler alloy with theB2

structure” K. Inomata, S. Okamura, R. Goto and N. Tezuka, Jpn. J. Appl. Phys. 42
L419-L422. (2003)

“Tunnel magnetoresistance for junctions with epitaxial full-Heusler Co,FeAlysSips electrodes
with B2 and L21 structures”, N. Tezuka, N. Ikada, A. Miyazaki, S. Sugimoto, M. Kikuchi
and K. Inomata, Appl. Phys. Lett. 89, 112514 (20006).

“175% TMR at room temperature and high thermal stability using Co,FeAlysSiys full-Heusler
alloy electrodes” , N. Tezuka, N. Ikada, A. Miyazaki, S. Sugimoto, M. Kikuchi and K.

Inomata, Appl. Phys. Lett. in-press

(2) WFFERCR DA RIS D2h A

IN=T REPNTEB DAL ha =7 2B L TR W RS TEI2 AFEORE S, 2HXH
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HE2FEH T 51T 0 T, KEE MRAM <2 HDD ~DJSH | IR ER AL L HE AR 5D E 5]
EENEFIRA LIk 2 2 A U M= 2T A ZRN e ESIRES D, T2, P8 RA~D ERh$
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“Current-induced magnetization switching under magnetic field applied along the hard axis in
MgO-based magnetic tunnel junctions:” T. Inokuchi, H. Sugiyama, Y. Saito and K. Inomata,
Appl. Phys. Lett. 89, 2667-2669. (2006)

“Self differential detection using laminated magnetic tunnel junctions” , Y. Saito, H. Sugiyama
and K. Inomata, J. Appl. Phys. 97, 10P502-1-10P502-3 (2005).
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