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Co /Cu utatAl, Cu/Co/Cust Pd/Co/Pd BE=HA
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Table 1. Magnetocrystalline anisotropy AE" (in
meV) and amount m{in xp) of magnetic mo-
noatomic (001) layer structures, as given by the
FLAPW method[19, 22~25], and the warped-
method. [26] The experimental interface MCA
potenbal LAPW value, 2K, is also listed for com-
parison (in meV)

FLAPW LAPW Exp.
System
AEY m AEY m 2K°
Fe Monolayer
a=4.83a.u 0.42  3.04
a=5.45a. u. 037 322
Co Monolayer
a=4.83a.u, -1.35 206 -149 2.03
a=b5.45a.u -259 217
Co-Cu Interface -0.32[27]
Overlayer Co /Cu
Co/Cus /Co -038 178 -035 17
Sandwich Cu /Co /Cu 0.10(27]
Cu. /Co /Cu: -0.01 169 -0.06 167
Superlattice Co /Cu 0.10(28)
Co/Cuy -047 164
Co /Cu, 0.48 164
Co /Cu; 054 163
Co-Pd Interface
Sandwich 0.55 1.96
Pd. /Co /Pd.
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o] &3k A4 A7t FubshAl A=z ok A A
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4 (right-circularly polarized light) ola} 2-8c} A
54 (linear polarized light)oll= ©l& F Aele] 3=}
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Fig 1. An incident right circular polarized light
propagating to the magnetization of sample. k2, M,
and E are the wave vector of the incident light, the
sample magnetization vector, and the electric vector
of the light, respectively.
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Table [ Relativistic basis states |j, m,) expressed
in terms of spherical harmonics Y,, and Y, and
the standard basis states of the Slater-Koster
LCAO interpolation method

Spherical harmonic Slater-Koster LCAQ
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Table 1 Dipole matrix elements (squared) for p—d
optical transitions in the Erskine-Sterm model of
MCD.

P n
34 1id 1i-b b 9  [4-H
g, m <L (xtin)/ri 2t
Yh 0 %A ° ° %A 0
vh o ° is 0 o 1a
Y [ ° 4 c 0 °
vl [ 0 0 [ ) )
Yi 0 ° ° [ 0 [
o= 1 I {x—indr1 >
vy [ o [ 0 ) 0
Yh 0 ] [ [] 0 [
Vh 0 %C [ [ %C 0
Yia 0 0 %-B 0 0 %B
Yia [ 0 0 A [ [

Table Mol vielud siad ¢ 45 st AddF &+
DA o, ok SARY F4 B oo oFe Lol
Zheks] Fof 2w},

1 2 |
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G+ —
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2 1 !
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0'-:{1 2 . (10)
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Fig 2. The angular part of 6, =0/ + 0 '+, and ¢, =0
—¢’;the SOC induced changes Ag, and Ag,, for
transitions from p,,, and p,,, core states to d and s
valence states described Slater-Koster LCAQO basis
functions: the orbital magnetic moment L, and magnetic
dipole T. averaged for each LCAO basis function.

§
g=————— and f=—"—,
2(E: »—E,) 2(E.—E,.)
= okAb [-8 T2 okAbrt ool AMA| shEda
RE [ HB(FR s, p, d)E T332 ek o] A% p
ot d Aol (Lol dgkg vlA Zloln &4 ~A9ES

3d Aol F&el - 1=2 c=1l=g g3 (5)9}
(6) & b2} 7ol 2btsiA 2=
Im:[LwLLza”‘dE (L /2
: = (17)
Il:[L3+L26‘dE N,

L=[ [ LondE~2 [ 1,0naE]

(S, +7T.>/3 (

= 18)
I= [LﬁLJ’de Ni



LATEY B9, A, 2ARlA e A7lol a2 2] 4

MCD 3hHialel elgd4d& oo} w7 #j3) 2Pd/1
Co /2Pd (110) AlellA 2] Cooll tial| 4] (17) 2] apHe] &
Zrof] alwtslE= Lo Y 0,5 Fig. 3ael 18 3o

Ly, Ly,
=, Fig. 3bolt 4 (18)2] abwle) yuo] shabsht o
E)St T 0% oluiAsl @42 29 gkt T a8

Lo L,
Foll X Tl FAde]l A o] edodoll A 7] o xghc}
£ AL £ ubsloh o] 3d "ol Sl d Atel o] o
o] Aul A& ojr]st w3t A= gatAe] A AR
£ ==3te}, bee Fe (001), hep Co(0001), fec Ni(001)
5 o A= A= At vlad 2 A9

Y

o

Co in 2Pd/1Co/2Pd(110)

Ll(a.u.)

Zcm(a.u.)

LA L N S e = N ow s

£
&
IS
&
=)
N
IS
S

Co in 2Pd/1Co/2Pd(110)

DOS(state/eVzatom)

Fig 3. The energy distributions of (a) L. and ¥ o,
Ly, Lo,

and (b) the density of states and ¥ o,for Co in 2
Pd /1Co /2Pd (110). fale

b. 23 2

3d Aol F&ola -5 AF Al77 @ ol v)a)
10 Ax =] efgell S, Al F& opRirolch, A
(18)ol 41 i wio} zbo] 2%l GTAE 437 (T2

olal4e] o) £ A4k — ol - FEA

— 331 -
Hc}, Fig. 4aol 2Pd/1Co /2Pd

S Zastolol 4

Co in 2Pd/1Co/2Pd(110)

L5 T T T T T T 15
wE e S+1TV3 1 4y
3 : i
E f
s 05 3 s
= =
< 3
E:\. 0.0 0 =
~ e”
t. oS5 | 4 s
w1
4z
10 — 10
ts C ! L . -8
3 5 4 2 [ 2 4 6
E(eV)
(a)

z

z

S & 7T (aun)

E(eV)

(b)
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Table Vel bece Fe(001), hep Co(0001), fcc Ni
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o thall FLAPW whl ez A4bs (S.), <L.», {L.>/{
S 3e dehidel Fe(001) 3doll4] 23 =7] ==
EE o 30% T A A7) 2RlEE 2k 0% F
718 A& ®of F=m glet Co, Niell Hisii e A% =17
Evﬂ F7h Fol A3 A7 melEe v ok 2Pd /1
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Table IV. Calculated spin ({S.)) orbital ({(L.)>) mag-
netic moment (in ws) and their ratio ({(L.> /<S.>)
for bee Fe(001), hep Co(0001), fec Ni(001), 2Pd /1
Co /2Pd(110), and 2Cu /1Co /2Cu(110) films.

System Layer (S (L) (Lo /{S>

bee Fe (001) Fe(S) 2977 0.09% 0.032
Fe(S-1) 2.380  0.057 0.024
Fe(S—2) 2432 0.050 0.021

Fe(C) 2.304  0.055 0.024
hep Co (0001) Co(8) 1716 0.079 0.046
Co(S-1) 1.678  0.072 0.043
Co(S-2) 1.616  0.072 0.045
Co(C) 1.629  0.069 0.042
fee Ni(001) Ni(S) 0.730 0.060 0.082
Ni(S-1) 0.68¢  0.057 0.083
Ni(5-2) 0.659  0.050 0.076
Ni(C) 0.628 0.051 0.081
2Pd/1Co /2Pd(110) Co 2,012 0136 0.068
2Cu/1Co /2Cu(110) Co 1.542 0123 0.080
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