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Abstract

Optical microcavity coupled systems have become an 1deal platform for studying various physical mechanisms. Although complex
coupled systems can be described by coupled mode theory (CMT), it 1s still a challenging task to directly extract the physical
parameters 1n the high-order Hamiltonian from the spectra. In this paper, we propose the CMT-Informed Neural Network (CINN),
which combines deep learning with physical prior knowledge to achieve efficient prediction of spectral and physical parameters 1n
coupled mode equations. Compared to Visual Attention Network (VAN) and Multilayer Perceptron (MLP), the spectral prediction

error of CINN 1s only 13% and 5.97% of that of VAN and MLP, respectively.
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Figure 1. (a) Schematic diagram of the microcavity coupling model. (b) (a) Without coupling (b) With coupling ISE
Schematic diagram of CINN model architecture, S1-S8: Sub Neural +
Network.
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microcavities, respectively. v,(y,) and y,,(y.,) represent the intrinsic loss

of the first (second) microcavity and the coupling efficiency between  Figure 3. Integrated prediction error for different parameters outside the
the first (second) microcavity and the waveguide, respectively. g,(g,) percentage range of the dataset in (a) without coupling and (b) with
represents the coupling coefficient between CW and CCW of the first  coupling. Out of dataset range’s percentage 1s defined as the ratio of the
(second) microcavity. Parameter g and ¢ 1s the couple strength and  physical parameter exceeds the dataset range to the corresponding range
transmission phase between two microcavities. interval of the dataset.



