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(57) Abstract: The present invention relates to

190 an optical-optical modulation apparatus and to

5 22 an optical-optical modulation method. The op-

t 140 N tical-optical modulation apparatus includes: an

S5y o optical modulation unit including a first sub-

17 A L o 160 strate made of a ferroelectric crystal of a non-

71:3>¢ 113 3 4L linear medium and a second substrate stacked

=} on the first substrate and made of a ferroelec-

20 s ';EEM ] tric crystal of a nonlinear medium having a
/ W 22 S5t periodic polarization reversal pattern; a first
M I 7{/@ / / laser which has a first laser beam incident on
/' 15y l‘ t ‘ | ‘ ! ‘ } ‘T ssp] 4/ M the first substrate in the direction transverse to
oo {114 I 115 )\“231%[&3\353 the periodic polarization reversal pattern

112/ around the boundary surface between the first

ZM.V ; 10/ 170 —— M and second substrates, which is absorbed by

10 X 22 the first substrate along the traveling direction,

J— and which is heated along the path of the first

AR I 2= laser beam so as to induce a refraction index

m =180 differential compared to the surroundings and

BB 7|= mc form an optical waveguide in a first direction;

l a signal source providing a signal light travel-

ing along the optical waveguide; and a second

AA .. Higher mode laser providing a second pulse-type laser beam

BB ... Basic mode traveling along the optical waveguide. The

second laser beam applies a DC electrical field

to the polarization reversal pattern in order to

cause a periodic refractive index difterential along the optical waveguide, and modulates the signal light from a basic mode to a
higher mode.
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