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lmver 15 present. it is nol needed in the provision of low optical constants of the substrate in order
o ohtain higher o It is necessary that the refractive index of substrate is low only, Furthermore,
the more is the absorptive index of substrate, the stronger is the enhancement.

It iz also shown (hat the use of the substrate-adjoining layer makes it possible to prevent a
decrease of oy, which takes place when the magnetic layer is deposited immediately on the
substrate. It is well known that mentioned decrease of y is eaused by the influence of interface
interlayer, which is formed between the magnetic layer and substrate. With the layer of
nonmagnetic dielectric material placed between the magnetic layer and substrate, o can even be,
in specified conditions, enhanced despite the presence of interface interlayers.

26P0-2-12
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Dptical isolators protect active devices (ie. lasers) from oplical feedback. All research in
the past focused on transmission of the light through ferromagnetic gamets [1] with low optical
loss at telecom wavelengths and strong magneto-oplical (MO} Faraday effects. The monolithic
integration with 111-V host materials would greatly reduce the cost of a laser diode package by
avoiding the accurate alignment needed with an external isolator, The best reported resull based
on bonding of gamets on 111-V materials shows an isolation ratio of only 5dB [2]. A nowvel
concepl for a — transversal magnetic mode (TM) - isolalor based on a semieonductor optical
amplifier (SOA) with a ferromagnetic contact was proposed [3] and demonstrated by us [4].
Lateral magnetization of the contact induces a non-reciprocal shill of the refractive index of TM
puided modes, doe to the MO Kerr cffect. The propagation losses can be compensated by
electrical pumping of the SOA through the fermomagnetic contact. Fig. la illustrates the device
structure and Fig. 1b the operation principle.

A novel AlGalnAs-based multi-quantum well (MOQW) active layer structure with built-in
tensile strain has been developed [5] for TM-selective gain at 1.3pm wavelength. The sputter-
leposited 50 nm thick CosaFess film was patterned into 3.5 pm wide stripes through lif-ofT and
serves s on etch mask to define the ridge waveguides. Fig. 1c shows a hysteresis measured by
looping an external field to change the magnetization of the FM contact while measuring the
implificd spontaneous emission of the SOA. The isolation strength of the deviee extracted from
the tranemitied optical power for both lateral magnetization directions is 104dB/em.
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Fig. 1. Schematic presentation, operating principle and hysteresis of the optical isolator.
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In this paper the results of our recent studies of the magnetization-induced nonlinear
optical second-order and third-order effects in one-dimensional (1D) and three-dimensional (30}
magnetophotonic crystals are surveyed. 3D magnetophotonic crystals are fabricated on the hase
of artificial opals infiltrated by yotrium iron-garet (Y1G). The samples of 1D magnetophotonic
crystals and microcavities are prepared by RF-magnetron spullering. Magnelo-photonic
microcavitics are comprised of Bi-substituted vitrium-iron-gamet (Bi:Y1G) A/2 SPHICCTS,
sandwiched between two dielectric multiplayer-distributed Bragg reflectors (BR). Fach BR
consists of five pairs of alternating quarter-wavelength-thick $i0; and Tas0s dielectric layers.
1D magnetophotonic crystals are comprised of pairs of A/4 Bi:YIG and $i0); layers.

Nonlincar magneto-optical Kerr effect (NOMOKE) both in magnetization-induced
second-harmonic  and  third-harmonic  generation is  observed in yitrium  iron-gamet
magnetophotonic  microcavities at  wavelengths of the resopant  microcavity modes,
Magnetization-induced variations of second-harmonic and third-harmonic intensities as well as
magnetization-induced shift of phase and rowation of polarization of second-harmenic and hird-
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