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S1.  The effect of detour process parameters on switching in the optimized route 

Unlike the case discussed in Fig. 2, where the extinction ratio is entirely independent of the detour section, the route 
addressed in Fig. 3 shows that the extinction ratio is influenced by the detour path parameters under optimized 

conditions. This is because, during the route optimization process, most of the region with imaginary eigenvalue 
splitting is skipped, and the bypass route begins right next to the EP, where both the real and imaginary eigenvalue 

splittings are very small. As a result, the region where a transition to the amplifying eigenstate can occur becomes very 

short, leading to variations in the extinction ratio depending on 𝑇1 and 𝐽1, even for the same bypass process, as shown 
in Fig. S1. Fortunately, the changes in the extinction ratio are favorable. As seen in Fig. S1(a), the extinction ratio tends  

to increase as the detour section process time decreases. Additionally, as confirmed in Fig. S1(b), the speed profile order 
does not affect the extinction ratio in this region.  
 

 
Figure S1. Detour process parameter dependence of extinction ratio in the optimized route. (a) Extinction ratio for T1 ranging from 0 
to 300 while fixing J1 at 1. (b) Extinction ratio for J1 ranging from 0 to 30 while fixing T1 at 0.1. Red, green, and blue line represent 
bypass section parameters {J2, T2} set to shortest, 2nd-shortest, and 3rd-shortest time optimum obtained in Fig. 3(b) in the main text, 
respectively. 
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S2.  Wave modulation with Imaginary refractive index offset  

This is the result of BPM simulation performed with an imaginary refractive index offset applied to the identical 
waveguide structure presented in Section 2.4 of the main text. As shown in Fig. S1(a), an imaginary refractive index 

offset ranging from –0.01 to +0.01 does not affect the ER. Compared to the maximum absolute value of the imaginary 
refractive index (0.03) shown in Fig. 4(b) of the main text, this offset is relatively large, yet the proposed structure 
operates effectively. As an example, the simulation results for the On and Off states with imaginary refractive index 

offsets of +0.01 and –0.01 are shown in Figs. S1(b-e). 

 
 

 
Figure S2. Wave modulation with Imaginary refractive index offset . (a) Extinction ratio achieved with imaginary refractive index 
offset ranging from –0.01 to 0.01. (b, c) BPM simulation of a coupled waveguide modulator for the On state and Off state with imag-

inary refractive index offset of +0.001. The color bar is shown above (b). (d, e) BPM simulation of a coupled waveguide modulator for 
the On state and Off state with imaginary refractive index offset of –0.001. The color bar is shown above (d). 
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