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Table I. Designations of Co/Pd multilayer samples.

Temp.of
ubstrate 100¢C 150¢C 200C
nCo /nPd

1/4 CP1014 CP1514 CP2014

2/4 CP1024 CP1524 CP2024

3/4 CP1034 CP1534 CP2034

5/4 CP1054 CP1554 CP2054
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Fig. 1. Measured Hall hysteresis curves for
Pd /Co multilayers with 4 atomic Pd layers
and 1~5 atomic Co layers when the
substrate temperatures are 100, 150 and 200
€. X axis is for the applied magnetic field
(+10 kG) and Y axis is for the Hall volt-
age(arbirtary unit).
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Fig. 2. Component Hall hysteresis curves
calculated by the eq.(10) for the samples
CP1014, CP1534 and CP2054. X axis is for
the applied magnetic field(+10 kG) and Y
axis is for the Hall voltage (arbitrary unit).
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Table II. Normalized fitting parameters of the component loops with a,=1, ‘d’ and ‘i’ designate the

directions of applied of +H,_, = 0= —H__ and —H e = 0= +H_ respectively.

SAMPLES o, 2, B, Be  (HO.  (HO,, y o 5

CP1014 d 1.0 0.797 0.545 1.036 —2.630 0.148  -0.025 0.000
i » - ” - 2.630 —0.148 - -

CP1024 d 1.0 0.323 0.269 1.784 —1.915 2.024 -0.068 0.000
1 - - - - 1.600 —2.024 . -

CP1034 d - - - - - - - -
. - _ - - - - - -

CP1054 d 1.0 —0.783 2.586 0.733 —1.631 0.129 0.305 0.0098 —0.703
i - - 0.511 3.578 —0.418 1.716 - -

CP1514 d 1.0 0.239 0.324 1.048 —2.251 0.813 —0.016 0.000
1 ” - - ” 2251  —0.813 ” ”

CP1524 d 1.0 —0.021 0.865 3.509 —3.385 4.709 0.028 0.0088 —0.540
1 ” ” 0.216 3.407 —1.956 3.517 - -

CP1534 d 1.0 —0.093 0.350 1.622 —4.000 —1.900 0.0052 0.0086 —0.575
1 ” ” 0.300 1.892 —2.700 3.879 . -

CP1554 d 1.0 —0.935 1.184 0.490 —1.614 0.890 0.147 -—0.0023 -—0.124
i ” - 0.538 2.050 —1.118 1.548 ” -

CP2014 d 1.0 0.577 0.413 1.096 —1.7%4 1.110  —0.034 0.000
i - ” - ” 1794 —1.110 ” ”

CP2024 d 1.0 —0.711 0.892 0.661 —1.825 —0.951 0.130  0.0063 —0.441
1 - ” 0.319 1.427 —0.020 2.105 - -

CP203¢ d 1.0 =0.875 2.172 0.657 —1.745 0.292 0.158  0.0151 —0.897
1 ” ” 0.536 2.859 —0.423 1.795 - -

CP2054 d 1.0 —0.981 2.940 1.223 —1.028 0.538 0.159  0.0106 —0.757
1 ” ” 1.203 3.815 —0.495 1.093 ” -
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Fig. 3 Speculated M-H curves of Co component,
Pd component and film’s for the samples
CP1014, CP1534 and CP2054, X axis is for
the applied magnetic field(+10 kG) and Y
axis is for the Hall voltage(arbirtary unit).
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A Study on the Antiferromagnetism and Exchange Anisotropy
for Co /Pd Multilayered Thin Films by the Analysis of the Hall Effect
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Co /Pd multilayered thin films with various ratios of Co sublayers to Pd sublayers(nCo /nPd = 1/4, 2 /4, 3/4,
5/4) were fabricated at different substrate temperatures(R. T., 100, 150, 200 C) with the conventional vacuum
evaporation method, and their Hall voltage hysteresis curves were measured. These Hall curves were decomposed
on the basis of the superpose of the transverse Hall effect term from the magnetizations of Co and Pd sublayers
and the magnetoresistivity term, by the optimal fitting method. In the results, both of the ferromagnetic and
antiferromagnetic states coexisted through whole samples, and the uniaxial or unidirectional easy axis type Hall
hysteresis curves occured were dependent upon the effects of the exchange anisotropy between both magnetic
states and the domain wall pinning by the antiferromagnet inclusions.



