Fe/Cr
(GMR Giant Magneto-Resistance) o
[ /
] GMR
@
L
1
Fe/Si
Si
®
Fe/Si
0)
3d
[ / 1
/ 1
) Fe (REM)
Y La Fe/(Y, La)
DC

4% 107"Pa

7059
™ =Fe
REM(= La, Y) 0.20 0.30 nm/s
TM/REM
X XRD
FMR

(CIP:current-in-plane)
endicular-plane)

Ar 0.32Pa
0.07 nm/s
10 nm Pd

TM/REM/TM

VSM
X-band

(CPP:current-perp-

- Fe/(Y, La)
REM
TM/REM/TM
REM REM
Fe (30 nm)/REM (30
nm)/Fe (10 nm) REM = La, Y
1 REM
108
REM
(RE)Hx
2.8
(RE)Hx
Eg 2 (R)
/m Eg
108 10°
07 Le hydrogenated ol hydrogenated
S L . as-deposited |10° - . as-deposited
z . 107 |-
g 104 ‘\\\\ 10° ‘\\\\
§Yr 5
% 103 | x 10° |~ I
@ 10% 10* +
10'- REM=Y ® [103 REM=LlLa e
10° Loy Ly 1

100 200 300

100 200 300

Temperature, T/ K

Fe (30 nm)/REM (30 nm)/Fe (10 nm)

o
° 290 K

REM=Y, La



16 20

14+ J 181
L J 000 © - /I Oooooo
x 12 /o 16| A
o T r &
S0 14b
8- REM Y | 12 REM = La
6- | ’ | | | | | 10- L | | | | |
0.004 0.008 0.012 0.004 0.008 0.012
uT
Fe (30 nm)/REM (30 nm)/Fe (10 nm) REM =Y, La
LogR vs 1/T (RE)Hx
(Eo)
R=R,exp(-Eg/k;T) R,
Kg
Y-H Eg 0.30eV La-H Eg 0.22
eV
Fe/REM
(REM =Y, La)
- Fe/(Y, La)
REM
TM/REM
Fe (3 nm)/REM (t nm) (REM =Y, La)
X 3
10 nm Pd
Fe/REM
REM
Fe/REM (REM = Y, La)
) 4 A REM
REM RE-H
REM Fe/Y
22.0 Fe/La 18.5
2l REM=Y, REM=La,
1 ty=4 tLa=3.6

as-deposited _cias»deposited
oY

Log. intensity, arb. units

1
2 4 6 8 10 2 4 6 8 10
Diffraction angle, 26 / deg

Fe (3 nm)/REM (t nm)
X

REM =Y, La

" REM =Y " REM = La
8k o |8 .
(o]

s et 55
< 6F (Lo ® 61 0008®
< g@%“’ ST
S 4l g8 a4 o°
8 [ o
° L i
o 21 -

o hydrogenated |2} - hydrogenated

- « as-deposited L . as-deposited
0 TN I I T T ' 0 TN N T N N N N
0o 1 2 3 4 50 1 2 3 4 5

Spacer thickness, t/ nm

[Fe (3 nm)/REM (t nm)],
o

REM = Y, La )

Fe/REM

Fe (3 nm)/REM (t nm)

(REM =Y, La) (Ms)
5
Ms Fe (1715 G)
Fe/REM
6 TM/REM X
REM
REM Y Fe/Y
Fe Y
Fe/Y 0
20 X Fe
(110) Fe bcc
Y
Y
La Fe/La La hcp-
La(0004)
2000 2000
O] L L
c ¢ :O Fe bulk i Fe bulk . O
=) L : | O 0808 2O -
_g \%1500—"@‘9\0 REM=Y | j500[° OOQ?”’g&’o”
O = - ) s - '
%E - ‘.. RQze-0-6--0 -.*.\. /'
e S [ % o [ ®* REM=Lla
§ € 1000}- Sogee® e -0 | 1000}
'g o | . hydrogenated [ - hydrogenated
T 5 - . as-deposited r « as-deposited
0o - -
500 T N T I T T | 500 T N T I T I |
0 1 2 3 4 o 1 2 3 4

Spacer thickness, t/ nm

[Fe (3 nm)/REM (t nm)], REM =V, La

(Ms) Fe 1715 G



L Lpd(m)
{ [@22)

REM=Y, ty=4

as-deposited

WMWM

0 hydrogenated
c
>
-(_% 1 | 1 | 1 | 1 | 1
- 20 40 100 120 140
2E
[2) hau o
% 5 e REM=La, t.2=3.6
— @ ~
£ ;/\J as-deposited J |
. T
g g »
N
8
X
I
{/ 3, hvdrogenated
1 | 1 | 1 | 1 | 1 | 1
20 40 60 80 100 120 140

Diffraction angle, 26 / deg

(Mr)

Fe (3 nm)/REM (t nm) REM =Y, La
X
hcp- fce- La-H
3.0 nm Fe
Fe(111)
Fe 111
bcc
- Fe/(Y, La)
Fe/REM
REM =Y, La Fe/REM
7 Fe/Y
(Hs)
1500 |- as-deposited -
Fty= 0.8 Foty= 3.2
750 |- - (
0
O -750} - )
E_ -1500 -
c 1 1 1 1 1 1 1 1 1 1 1 1
-g -5 -2.5 0 2.5 5-1 0.5 0 0.5 1
_E 1500 (- hydrogenated -
8 F tyy=0.8 r tyw=3.2
% 750 |- -
E - -
0
-750 - -
-1500 1 1 1 1 C 1 1
-0.04 -0.02 0 0.02 0.04 -1 -0.5 0 0.5 1

Fe (3 nm)/Y (t, nm)

Magnetic field, H / kOe

X =Y, YH

i
T

AF

M

[Fe (3 nm)/Y (t nm)]zo
NC

hydrogenated

as-deposited

Remanence ratio, Mr/Ms
o
(6]
T

o | I \ I \ I \ I
0 1 2 3 4
g [Fe (3 nm)/La (t nm)]20
= FM , NC
S 1F o-oaC 1
- Qa ;
-% \o ' hydrogenated
St "Q-0-0-5-0--0--0-0-0
(&S]
s :
é 051 FM NC as-deposited
&
1 | 1 | 1 | 1 |
0 1 2 3 4
Spacer thickness, t/ nm
Fe/REM (Mr/Ns)
0.8 nm
0 Hs 2.5 kOe
0.8 nm
Mr 0.2 0.3
Fe/La
Fe/REM Fe
3.0 nm REM(= Y, La)
Fe/REM (Mr/Ms)  REM
8
Fe/Y Mr/Ms 0.5nm
1 0.5nm 1.5nm Y
Y 0.8 nm 0.05
Y 1.5 nm Mr/Ms Y
0.5nm
Y Fe
FM Ferromagnetic
0.5nm Y
Fe Y
AFM  Antiferromagnetic
FMR
Antiferromagnetic
FM Ferromagnetic 9
0.5 nm Y
nm 1.5 nm Y (0)

Mr

Fe

AFM

)

0.5



Derivation of absorption / arb. units

a 30 nm-thick Fe layer
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