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Model of Optical Triode Based on Pole Effect of Parity-Time
Symmetric Structure

Fang Yuntuan , Huang Qitao, Fang Jingru, Jiang Xiaoming

School of Computer Science and Telecommunication Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China

Abstract In order to construct an optical triode model, a PT (parity-time) symmetric coupled microcavity with the
semiconductor magnetic material InSb is designed. By optimizing structure parameters, the pole effect of PT
symmetric structure with strong magnetic coupling is achieved. By changing the input current signal into the change
of the applied magnetic field to magnetic materials near the pole frequency, the input current signal at the pole state
can be amplified. The amplification can be either in phase or out phase. As a result, a special optical triode model is
realized.
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Fig. 1 Design of structure. (a) Schematic of optical
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G and L are made of InSb; sign of “X” denotes

direction of magnetic field, which is —y direction)
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Table 1 Temperature dependent Drude model parameters
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Fig. 3 Magnetic field distribution of this model in pole state
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