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Fig. 1, the resonant outputs are formed. The relations 
between the output optical fields, ܧ௧௛ሺݐሻ or ܧௗ௥௢௣ሺݐሻ, 
and the input field, ܧ௜௡ሺݐሻ, in each roundtrip can be 
expressed as: 
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where the optical fields, ܧ௡, that propagate within the 
ring resonator system and the constant quantities of ܥ௡, 
 .௡ are expressed as in Table 1 and Table 2ݕ ௡ andݔ

 
Table 1 The expression of the optical fields, ܧ௡, and the constant quantities of ܥ௡. 
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Table 2 The expression of the constant quantities of ݔ௡ and ݕ௡. 
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Equations (2) and (3) indicate that the ring resonator 

system in particular case is very similar to a Fabry–Perot 
cavity, which has an input and output mirror with a field 
reflectivity, ሺ1 െ  ,ߢ ,ሻ, and a fully reflecting mirrorߢ
where ߢ is the coupling coefficient. The output optical 
fields at the Throughput port and the Drop port of the 
double ring resonator system are represent by ܧ௧௛ and 
 ௜௡, i.e. aܧ ,ௗ௥௢௣, respectively. The input optical fieldܧ
Gaussian pulse, is input into the double ring resonator 
system with the appropriate parameters. The transmitted 
output signals can be controlled by choosing the suitable 
radius of the ring resonators and the coupling ratio. The 
waveguide (ring resonator system) loss is considered to 
be ߙ ൌ 0.5 dB/mm. For simplification, the intensity 
relation does not take into account of the coupling losses 
[13]. 

From Fig. 1, in principle, the input light pulse is 
divided and sliced as the discrete signal propagated 
within the first ܴଵ ring and spread to the another ring ܴଶ 
with the direction as shown in the Fig.. Finally, the 
required signals can be obtained via the Throughput port 
and the Drop port of the double ring resonator system. In 
operation, an optical field as Gaussian pulse from a laser 
source at the specified wavelength is input into the 

system. 
 

3. SIMULATION RESULTS 

As shown in Fig. 2(a), the Gaussian pulse with 
specified wavelength ranges from 1545–1555 nm (C-
band), 10 nm bandwidth, with peak power at 0.2 W is 
input into the double ring resonator system. In order to 
associate the system with the practical device [14], [15], 
the ring radii are as ܴଵ = 43 μm and ܴଶ = 29 μm. The 
selected parameters of the system are fixed to ݊ = 3.47 
(Si–Crystalline silicon), α = 0.5 dB/mm. In this 
investigation, the coupling coefficients, ߢ, of the double 
ring resonator system are ranged from 0.10 - 0.20. The 
output signals from the throughput port and drop port of 
the system are shown in Fig. 2(b) and 2(c), respectively, 
where the filtering bandwidth that can be obtained from 
the drop port is approximately of 0.10 nm at the FWHM 
with a center wavelength of 1.545698 μm. 

Fig. 2(c) and 2(d) show the simulation results of the 
same an input signal with the appropriate ring 
parameters change for five sets as shown in the Fig.. The 
output signals from the throughput port and drop port of 
the system are superimposed in Fig. 2(c) and 2(d), 
respectively. The filtering center wavelengths that can 
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