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Pt-Fe, Pt—Co, and Pt-NiCo alloys and multilayers
were prepared on an SiO, substrate by the DC mag-
netron sputtering method. The reflectivity spectra
and magneto-optical Kerr spectra were measured in
these specimens, and the diagonal and off-diagonal
elements of conductivity tensor were deduced from
them. The results of this work are as follows: (1) The
peak energy position of magneto-optical Kerr rota-
tion spectra showed a systematic shift to lower en-
ergies as the transition metal was varied from Fe to
Ni, both in multilayers and alloys. (2) Simulation
using the above-determined conductivity tensor of
alloys revealed that alloy layers existed at the inter-
face between Pt and transition metal layers in all the
Pt-based multilayers investigated. (3) Obvious
effects of plasma-enhancement were confirmed in the
short-wavelength magneto-optical Kerr spectra in
the Pt-based alloys.

Key words: Pt-Fe, Pt-Co, Pt-NiCo, alloy, multi-
layers, reflectivity, optical constant, Kerr rotation,

Kerr ellipticity, interfacial alloy, plasma enhance-
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Table 1 Layer thicknesses (designed), total film thickness (designed), period (measured), composition
(analyzed), total thickness (measured), and layer thicknesses (estimated from composition) of multilayers

Parameters for alloy films are also listed.

Designed values Measured values Estimated ratio

Pt/TH thickness Period composition thickness Pt/TH

(R)(A) (A) (A) (atX) (A) (A)A)
Pteo(10)/(NigoCoz0) 40 (5) 2000 17.8  Ptsa(NizsCo22)as 2500 Pt(8.0)/NiCo(9.8)
Pts0(10)/C040(5) 2000 14.0  Pteo .3C035 .7 2015 Pt(9.5)/Co(4.5)
Pteo(10)/Feqo(5) 2000 14.6  Ptee .9sFess o2 2007 Pt(10.5)/Fe(4.1)
Pteo{NisoCo20) 40 2000 - Pts7(Ni7oC021)43 2300 -
PtsoCos0 2000 - Pteo 20039 8 1915 -
PtsoFeso 2000 - Ptss .sFear 7 1760 -
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Fig. 1 Spectra of Kerr rotation & and Kerr el-
lipticity 7k in Pt-based multilayers.
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Fig. 2 Spectra of the off-diagonal element of
conductivity g, in Pt-based multilayers.
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Fig. 3 Spectra of Kerr rotation & and Kerr el-
lipticity 7% in Pt-based alloys.
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Fig. 4 Spectra of the off-diagonal element of
conductivity g, in Pt-based alloys.
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Fig. 5 A structure assumed for simulation in a
Pt/Co multilayer with an interfacial alloy layer.
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Fig. 6 Simulated Kerr rotation spectra in the
Pt/Co multilayer, assuming an interfacial alloy
with thickness X.
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Fig. 7 Spectra of the diagonal element of di-
electric permeability g, in Pt-based alloys de-

duced from reflectivity spectra.
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Table 2 Values of the off-diagonal conductivi-
ty assumed as constant over the energy range of
the simulation

oxy’ oxy”’
PtNi€o alloy 1.5%x1013 -1.9x1013
PtCo alloy 4.0x1013 -5.0x1013
PtFe alloy 7.0x1013 -9.0x1013
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Fig. 8 Simulated magneto-optical spectra, as-
suming a constant ¢, when calculating Eq. (1)
for Pt-based alloys.
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