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Nonlinear Magneto-Optical Effect of Domain Structure for Magnetic Films
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Abstract

SHG and MSHG of bee Fe, hep Co and fee Ni magnetic films with different surface, direction of

magnetization and input-output polarization combinations are derived. The image of nonlinear magneto-optical

response of a modeling domain structure is obtained, which can explain some recent experimental facts.
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Table 1 Independent non-zero elements of ¥ for (001) surface of cubic structure with surface
magnetization M parallel to [100], [010] and [001]

Non-zero element }®
= Old in M (magn.) Even in M (nonmag.)
M //[100] XYX=22Y,YXX,YYY,Y2L2,2Y2=22Y 22X, 2YY, YYRL=YRY,BXZ=X2X,Z22
M //[010] XXX, XYY, R, 2AR=2RX, YXY=YYX RXX,2YY, YYR=YRY,LXR=XLIX, 222
M //[001] XYR=T2Y=—YX2=—YRX XXR=TRX=YYZ=YRY,2XX=2YY,222
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Fig.1 The ¢ dependencies of P-polarized /(2w) along

[100] and [100], their AM for (001) surface of bec Fe
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Fig.3 The ¢ dependencies of P-polarized I(2w) along
[010] and [010], their AM for (001) surface of fcc Ni
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Fig.4 (a) Spin configuration of a modeling domain
structure for (001) surface of bee Fe; (b) Gray scale of
SHG intensity as functions of I, and I, responding to the
domain structure in (a)
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