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Broad-band Optical Isolator with Wide-angle Based on
One-dimensional Magneto-optical Crystals
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Abstract: A composite optical isolator of one-dimensional magneto-photonic crystals was presented. The
4 X 4 transfer matrix method used to investigate the optical isolation property of this isolator. When the
angel between applied magnetic field and optical axis of optical path is 19. 95°, with the total thickness of
20.16 pm, it can realize the optical isolation around 3. 1 nm. When the incident angle is 3. 9°, it can also
realize the optical isolation around 1. 06 nm with flat-top responses. The structure can realized broadband

isolation, flat-top responses and has great tolerance of incident angle at the same time. It has a high

valuation in practical application.
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Fig. 1 Schematic drawing of the multilayer film composed

of magnetic and dielectric layers
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Fig. 3 The magneto-optical spectra of the structure S
before adjusting to a perfect magneto-optical as

function of wavelength
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Fig. 5 The magneto-optical spectra of the structure S, after

adjusting to a perfect magneto-optical as function of

wavelength
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Table 1 Comparison table of optical isolator performance

parameters in the references and the proposed

Ref. [1] Ref. [2] Ref. [3] The proposed
Thickness/pm 19. 42 11.54 12.23 20. 16
T or R/(%) 96.01 98. 85 97.02 99.98
Or or
. 45 45 44. 71 45
Ok /()
Bandwidth/nm 7.2 0. 85 3.1
Ry 0.019 0.006 None 0.003
Ry 0. 205 0.038 0.052
Tolerance of Only 0k can work in the Both T and ¢ can work
Lo None None R . R
incident angle range of 0-10 in the range of 0-6
1) With-out the isolati
1 ) Wide isolation 1) Narr- ow isola- tion b dl ,diL; ¢ tsolation 1) Mode-st isola- tion
bandwid-th ban- dwidth anewt ban- dwidth
. 2) With-out the {latness
Performa-nce  2) Bad flatness of trans-  2)Good flatness of trans- o 2) Better flatness of
. . L. of tans- mission o
analysls mission spectrum mission spectrum trans- mission spectrum
spectrum

3) With-out the tolerance

of incid- ent angel

3) With-out the tolerance

of incid- ent angel

3) Good 1 {
3)Only 0k has good tol- ) Good - tolerance o

o incid- ent angle
erance of incident angle
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