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FIG. 5. Thickness dependence of T for in-plane (triangles) and vertical
(squares) spin orientations. The dashed curve connects the results of the
Monte Carlo calculations of Ref. 14 as scaled to experiment at 3 ML.
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Fig. 3. Illustration of magnetic anisotropies in two often encountered cases. In magnetic films with a thickness exceeding about 2 nm the
easy magnetization direction is typically found to be in-plane due to the dominance of the magnetostatic shape anisotropy. In multilayer
systems, consisting of ultrathin alternating magnetic (sub-nanometer thickness) and non-magnetic layers, such as Co and Au, discussed
in this paper, the easy axis may be out-of-plane due to the dominance of the spin-orbit derived magnetocrystalline anisotropy.
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Figure 2. MAE times the individual Co laver thickness versus the individual Co layer thickness
of Co/Pd multlayvers. The vertical axis intercept equals twice the mterface anisotropy. whereas
the slope gives the volume contribution. Data are taken from den Broeder ef al (1991).
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Figure 14. Onentational dependence of the volume and interface anisotropy contributions in
seeded epitaxial-grown Co/Pd multilayers. after Engel et al (1991a).



Surface anisotropy

Substrate Composition/ K. Ky Deposii
buffer interface (m] 111_2) (MT 111_3) technig
Ag(100) Fe(100)URV 0.96 MBE
W(110). Ce(110) Fe(110)/UHV 0.97 MBE
Ag(100) Fe(100)/Ag 0.81, 0.69, MBE
0.79
Ag(100) Fe(100)/Ag 0.64 MBE
GaAs(100) (Ag(100)/Fe(100)), 08 —1.2 MBE
W(110) Fe(110)/Ag 0.82 MBE
Glass, S1 (Fe(110)/Ag(111))y 0.3 -1.2 E
Mica/Ag(111) Fe(110)/Ag 145 DC-s
Ag(100) Fe(100)/Au 0.47. 0.40, MBE
0.54
W(110) Fe(110)/Au 0.72 MBE
Glass/Au(111) (Fe(110)/Au(111)), 051 —1.63 E
Ag(100) Fe(100)/Cu 0.62 MBE
S1 Fe(110)/Cu 032 DC-S
W(110) Fe(110)/Cu 0.52 MBE
Mica/Cu Fe(110)/Cu 0.29 —1.3 DC-5
W(110) Fe(110)/Cr 0.12 MBE
Glass (Fe(110)/Mo(110)), 0.55 —1.67 RF-s
Ag(100) Fe(100)/Pd 0.17 MBE
Si/Pd (Fe/Pd(111)), 0.14 —1.73 E
Sapphire (Fe(110)/Pd(111))n  0.15 )
Glass (Fe(110)/Pd(111))n  0.30 —1.48 RF-S
(Fe/Pd)y 0.11 E
S4(111) (Fe(100)/Pt(100)), 047 —2.8 E
(fFe <8 A) (e <84
S1(111) (Fe(100)/Pu(100)), —0.31 -1.7 E
(tre > 8 A) (e <8 A)
W(110) W/Fe(110) —1.92 MBE

Substrate Composition/ K. K Depositic
buffer interface (mJ m™) (MJI m -3 )] technique
Glass/Au(111) Co(l11)UHV —028
Glass/Au(111) Co(0001)UHV —0.17
Cu(100) Co(100)/UHV —1.06 MBE
W(110)/Pd Co(0001)UHV —0.28 MBE
W({110)/Pd Co(0001)/Ag 024 MBE
Glass/Ag (ColAg), 0.20, 030 —0.97 E
Glass.S1/Ag (ColAg), 0.16 —0.93
S4(100) (Co/Al), 025 —0.76 E
Sapphire (Co/Au(111)), 007 —0.77,—-0.98 MBE
Cu(111) Co/Au(111) 0.37 MBE
Glass/Au (Co/An(111)), 042 —0.43 E
Glass/Au (Co/Au(111)), 0358 —0.70 E
Glass/Au (Co/Au(111)), 042 —4.34 E
Glass/Au Co/Au(111) 0.53 E
Glass/Au Co/Au(111) 0.56 —0.75 E
SifAu (Co/An(111)), 045 IB-S
Co/Au 128
(Co/An), 0.34 —0.73 E
Cu(100) Co(100)/Cu 0.15 MBE
Cu(100) Co(100)/Cu 0.15 -1.2
Cu(110) Co(110)/Cu —0.86 Various
Cu(111) Co(111)/Cu 021 —-0.9
Sapphire (Co/Cu(111)), —0.02 —1.19 DC-5
Cu(111) Co/Cu(111) 0.18 MBE
Co/Cu 0.53
Glass/Cu (Co/Cu)y 0.10, 0.12 —-0.8 E
Glass/Ir (Co/lr), 08 —1.20 E
Glass/Mo (Co/Mo)y 03,02 —0.84, —087 E
Cu(100) Ni/Co/Ni(100) 023 MBE
Cu(110) Ni/Co/MNi(110)  0.19 MBE
Cu(111) Ni/Co/MNi(111) 042 MBE
Glass S1'Au (Co/Ni(111)), 031 E
Glass/Au (Co/MNi(111)), 020 E
Glass.S1.Mica  (Co/Ni)y 0.19-0.24 E
(CoN1), 0.1 E
Co/Os(111) 0.7 —0.90
NaClPd (Co/Pd(100)), 032 —-2.19 E
Gals (Co/Pd(100)),  0.63 —4.50 MBE
Gals (Co/Pd(110y), 0.63 —1.82 MBE
W(110)/Pd Co(0001)/Pd 0.65 MBE
Pd(111) Co/Pd 0.92 —1.00 MBE
S1/Pd (Co/Pd(111)), 026 —0.72 E
Glass/Pd (Co/Pd(111)), 040, 0.56 —0.86 E
Mica/Pd (Co/Pd(111)), 058 0.74 —-0.91 E
Glass/Pd (Co/Pd(111)), 0.25,—-031 —0.64,—-0.80 DC-s
Glass Kapton (Co/Pd(111)), 0.16 RF-5 J
(Co/Pd(111)), 0.5 -1.2 E
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