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33 1 Introduction

34 Integrated photonic microresonators1 have become a cornerstone technology for the 

35 miniaturization and mass production of optical components, with broad applications in high-speed 

36 optical communications,2, 3 photonic computing,4, 5 chemical sensing,6 biomedical diagnostics,7 

37 and quantum information processing.8 Their appeal lies in compact form factors, high quality 

38 factors, and strong light–matter interactions. However, the field remains constrained by a 

39 fundamental limitation: conventional photonic resonators are inherently single-function devices. 

40 Without extensive circuit-level redesign, they cannot adapt to varying application demands. This 

41 architectural rigidity hinders the development of versatile on-chip systems that require 

42 reconfigurable spectral control, multifunctional operation, and polarization diversity within a 

43 minimal footprint.

44 In recent years, significant research efforts have focused on developing reconfigurable 

45 integrated microresonators, primarily leveraging interferometric designs to manipulate optical 

46 pathways. In bulk optical systems, aligning even a few interferometric elements remains 

47 challenging. Advances in micro/nanofabrication now enable the monolithic integration of complex 

48 photonic circuits, leading to diverse approaches such as: reconfigurable optical gates based on 

49 hexagonal cells,1, 9 double-injection resonators,10, 11 networks of microring resonators (MRRs),12, 

50 13 cascaded Mach–Zehnder interferometers (MZIs), 14 and hybrid structures of Mach–Zehnder 

51 interferometers and MRRs.15-17 Despite enabling sophisticated spectral shaping, these methods 

52 universally rely on intricate photonic circuitry and multi-channel electrical control schemes—

53 resulting in cumbersome designs and computationally intensive operation. Moreover, as the 

54 footprint of the photonic components is shared with their electrical control interfaces, the number 

55 of electrical channels becomes a limiting factor in scaling up functional complexity. As a result, a 

56 fundamentally distinct solution, one versatile microresonator with single-knob reconfigurability, 

57 is thus critically needed to advance programmable photonics.

58 In this work, we bridge this critical gap by introducing a versatile reconfigurable dual-

59 polarization silicon nitride (Si₃N₄) microresonator. We demonstrate that this single device can be 

60 dynamically reconfigured into three distinct operational modes—a Möbius-like microcavity,18 a 

61 Fabry-Pérot resonator, and a MRR—enabling unprecedented multi-functionality on chip using a 

62 single control knob. Furthermore, our design benefits from the use of an 0.8-µm thick Si3N4 

63 photonic platform, which is engineered to minimize birefringence and support polarization 
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64 diversity. The cavity dynamics are accurately modeled by the transfer matrix method (TMM) and 

65 intuitively explained by the temporal coupled mode theory (TCMT). Through experiment 

66 validations, we further unveil a suite of intriguing physical phenomena intrinsic to this platform, 

67 including free spectral range (FSR) multiplication and the photonic pinning effect. Our findings 

68 not only provide a versatile building block for programmable photonic circuits but also open new 

69 pathways toward on-chip synthetic dimensions and reconstructive spectroscopic systems.19 

70
71 Fig. 1 The artistic view of the proposed reconfigurable dual-polarization Si3N4 microresonator, supporting three 

72 distinctive resonators.

73 2 Reconfigurable Photonic Microresonator

74 We present a reconfigurable dual-polarization Si3N4 microresonator, leveraging a novel optical 

75 architecture capable of dynamically switching between three distinct resonator configurations. As 

76 illustrated in Fig. 1, the proposed device features a resonant loop, side-coupled to a bus waveguide 

77 for optical input and output. This loop is formed by interconnecting two identical Sagnac-loop 

78 reflectors in a port-to-port configuration. Each reflector is constructed using a 2×2 multimode 

79 interferometer (MMI) whose two output ports are looped back to form a closed path. Phase control 

80 is achieved via the thermo-optic effect using an integrated microheater atop one of the connecting 

81 waveguides. The core of the microresonator can also be viewed as a tunable balanced MZI, which 

82 facilitates controllable mutual mode coupling. The resulting optical paths—incorporating intricate 

83 reflection and transmission dynamics within the resonant structure—give rise to a rich variety of 
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84 physical phenomena, i.e., standing wave cavity, traveling wave cavity, FSR multiplication, and 

85 photonic pinning effect. Fabricated on a Si3N4-on-insulator platform,20 the Si3N4 microresonator 

86 enables a straightforward polarization-diverse operation in a manner, making it suitable for 

87 advanced integrated photonic applications.

88 2.1 Architecture of the Photonic Router 

89 To achieve dual-polarization reconfigurability, we implement a tunable Sagnac reflector as the 

90 core on-chip photonic router, leveraging polarization insensitive interferometric design. Figure 2(a) 

91 schematically illustrates this router, which employs polarization insensitive MMIs and a thermo-

92 optic phase shifter to dynamically regulate optical paths. Structurally, the photonic router functions 

93 as a balanced MZI with interconnected outputs—akin to a drop shape with a perimeter of about 

94 634.16 µm (L₁). Within the MZI, two 2×2 MMIs are interconnected port-to-port via S-bends, each 

95 spanning 634.92 µm (L₂) with four 180° circular bends (25 µm radius). The MMI operates on the 

96 self-imaging principle to equally split incident light. We optimize MMI performance using finite-

97 difference time-domain (FDTD) simulations (Ansys Lumerical Inc.). Equalizing the beat lengths 

98 for both polarizations yields polarization-insensitive operation with a central multimode body 

99 cross-section of 130 µm×12.6 µm. At multimode interfaces, pairs of 3-µm-wide waveguides (1.2 

100 µm lateral spacing) are adiabatically tapered to 1 µm width over 40 µm lengths longitudinally. 

101 While non-tapered waveguides maintain 1 µm width, the entire waveguide layer is 0.8 µm thick.

102 Figures 2(b)–(c) validate near-identical MMI output transmissions for TE and TM modes. At 

103 1550 nm, both output branches achieve 49.65+/- 0.20% transmission efficiency for TE polarization, 

104 while TM polarization exhibits slightly higher insertion loss with peak efficiency at 47.85+/- 

105 0.20%. Using Ansys Lumerical INTERCONNECT, we simulate the Sagnac reflector’s tunable 

106 response. Figures 2(d–e) plot transmission (solid blue) and reflection (dashed blue) spectra versus 

107 phase shift Δϕ. For TE input (Fig. 2(d)), the reflector operation occurs at Δ𝜙=0.5π, where 

108 reflection approaches unity and transmission minimizes. For TM input (Fig. 2(e)), peak reflection 

109 reduces to 80% at Δ𝜙=0.5π due to MMI insertion loss. At Δ𝜙=0 or π, the device functions as an 

110 all-pass filter with 95.3 +/-0.1% transmission through the lower port. As the wide range phase shift 

111 is readily attained with thermal-optic tuning, these simulation results confirm tunable routing 

112 capability of the constructed reflector.
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113
114 Fig. 2 (a) The schematic of the tunable Sagnac reflector as the photonic router (LMMI=130 µm). The inset is one optical 

115 microscope image of the fabricated MMI. (b) Simulated two port transmission spectra of a polarization-insensitive 

116 MMI for TE mode (blue line) and TM mode (orange line). (c) Simulated reflection and transmission spectra of the 

117 constructed Sagnac reflector for TE mode (blue line) and TM mode (orange line).

118 3 Experimental Results and Discussion

119 3.1 Experimental Implementation

120 We experimentally demonstrate the reconfigurability of the fabricated photonic device for both 

121 TE and TM polarizations. The device was manufactured on a commercial Si₃N₄ photonics 

122 platform (Ligentec Inc.). A microscope image of the structure is provided in the top inset of Fig. 

123 3. The Si3N4 waveguide features nearly vertical sidewalls (89° sidewall angle) according to the 

124 foundry manufacturer; this characteristic contributes to negligible birefringence for the 

125 waveguides with a cross-section of 1 µm×0.8 µm. For optical characterization, light from a tunable 

126 laser is coupled into the device under test (DUT) via a lensed fiber, as depicted in Fig. 3. The 

127 output light is collimated using an aspheric lens and passed through a free-space polarizer. By 

128 rotating the polarizer, we selectively measure the transmission spectra for TE and TM polarizations 

129 using a photodetector. Reconfigurability is achieved via integrated microheaters, positioned 3.3 

130 µm above the waveguides, enabling efficient phase tuning of the photonic router. 
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131
132 Fig. 3 The optical microscope image of the fabricated device and the experimental apparatus for characterizing its 

133 reconfigurable optical properties: TSL (Santec TLS-570), PC (Polarization controller), DC power supply (Keysight 

134 33522B), P (OPPF05-NIR, JCOPTIX), PD (Santec MPM-210).

135

136 3.2 Reconfigurability and Spectral Evolution

137 We experimentally demonstrate the reconfigurable functionality of the device for both TE and TM 

138 polarizations. The observed behavior is well captured by TMM simulations (see Sec. S1 in the 

139 Supplementary Material for details). The reconfiguration mechanism relies critically on the 

140 tunable reflection introduced by the photonic router. From experimental transmission spectra, we 

141 extract the reflectivity as a function of the applied phase shift Δϕ, which exhibits a period of π. 

142 For TE-polarized input, nine distinct states are identified, corresponding to the labeled points on 

143 the reflection curve in the top-left panel of Fig. 4. In State I, the resonator operates in a Möbius-

144 like topology due to the cross-intersection behavior of the photonic router at zero phase shift. This 

145 unidirectional loop structure, with its characteristic one-sided topology, defines an optical path 

146 length L (L=2L₁+2L2+4LMMI), yielding a FSR of about 0.3389 nm, consistent with the theoretical 

147 value: FSR=c/(ngL). The presence of non-zero bias power results from fabrication-induced arm 

148 imbalance in the interferometer, a common feature in integrated MZIs.21 As the applied power 

149 increases from State II to State IV, enhanced reflection from the photonic router leads to 

150 progressively larger mode splitting. At peak reflectivity, the router acts as a bidirectional reflector, 

151 effectively emulating a standing-wave Fabry–Pérot cavity with two end mirrors—as illustrated in 

152 the green inset. The corresponding FSR is halved to 0.1697 nm, matching the canonical Fabry–
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153 Pérot formula: FSR=c/(2ngL). Beyond 153.7 mW, reflectivity decreases monotonically, reducing 

154 the mode splitting through States VI to VIII. Notably, at a π phase shift, the photonic router enters 

155 the “bar” state, enabling microring-type resonance. In State IX, the measured FSR is 

156 approximately 0.3345 nm—nearly identical to the Möbius-like case—as the optical path length 

157 remains unchanged. Variations in extinction ratios (ERs) across states are attributed to insertion 

158 loss differences between the “on” and “off” states of the MZI, arising primarily from the 2×2 MMI 

159 imbalance.

160
161 Fig. 4 The spectral evolutions of the reconfigurable Si3N4 microresonator for TE-polarized input with the wavelength 

162 spanning from 1549 nm to 1551 nm by altering the applied electrical power (P). Among them, the red, green, and blue 

163 bold wireframe correspond to three distinct states of the microresonator respectively (State Ⅰ: a Möbius-like 

164 microcavity, State Ⅴ: a Fabry-Pérot resonator, State Ⅸ: a MRR). The spectra with black wireframe represent the 

165 transition states between three states. The top left panel shows the simulated fundamental TE mode profile (ng~2.0863) 

166 and the reflectivity versus the applied phase shift, derived from all the measured spectra.

167 Our measurements for TM-polarized input confirm the same full range of reconfigurable 

168 functionality, providing compelling evidence of the device's robust performance and polarization-

169 insensitive operation. Similarly, Figure 5 depicts the transmission spectral evolutions as the 

170 electrical tuning power increases from 44.5 mW to 216.45 mW. In State I, the resonator exhibits 

171 Möbius-like behavior with a FSR of approximately 0.3352 nm. The slight discrepancy between 

172 TE and TM FSR values stems from a group index difference of 6×10⁻³ between the two 
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173 fundamental modes. In State V, the Fabry–Pérot resonance becomes dominant, exhibiting a nearly 

174 halved FSR of about 0.1706 nm. The thermal tuning power slightly deviates from the value 

175 required for peak reflection, resulting in a minor FSR offset of only 5 pm. The dynamic evolution 

176 stops manually in State IX, where the resonator is reconfigured as a MRR with a well-defined FSR 

177 of about 0.3337 nm and comparatively higher ERs, consistent with the behavior explained earlier. 

178 Interestingly, the loaded Q-factors for the TM mode are higher than those for TE, despite the larger 

179 simulated insertion loss of the TM-polarized MMI (Figs. 2(b–c)). This enhancement may be due 

180 to the lower propagation loss of the TM mode and we will investigate this issue in the future.

181
182 Fig. 5 The spectral evolutions of the reconfigurable Si3N4 microresonator for the TM-polarized input with the 

183 wavelength spanning from 1549 nm to 1551 nm by altering the applied electrical power (P). Among them, the red, 

184 green, and blue bold wireframe correspond to three distinct states of the microresonator respectively (State Ⅰ: a 

185 Möbius-like microcavity, State Ⅴ: a Fabry-Pérot resonator, State Ⅸ: a MRR). The spectra with black wireframe 

186 represent the transition states between three states. The top left panel shows the simulated fundamental TM mode 

187 profile (ng~2.1099) and the reflectivity versus the applied phase shift, derived from all the measured spectra.

188 3.3 Mode Splitting and Avoided Mode Crossing 

189 To gain a more insightful understanding of the underlying physics governing the spectral evolution 

190 and mode splitting, we perform comprehensive analysis using the TCMT. As a more fundamental 

191 view of the light interaction, this model focuses on the equivalent between clockwise (CW) and 
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192 counterclockwise (CCW) traveling waves within the chip-scale resonator. To simplify the analysis 

193 of optical field interactions within the microresonator, the propagation paths of CW and CCW 

194 waves can be considered separately. For any non-zero reflectivity (where Δ𝜙 is not an integer 

195 multiple of π), CW and CCW waves coexist within the resonator, as they can be converted into 

196 each other via the phase difference between the two arms of the Sagnac reflector (a CW wave 

197 entering the Sagnac reflector is reflected as a CCW wave, and vice versa). Because these two 

198 modes propagate along the same physical path, the impact of the CW and CCW waves on the 

199 transmission spectrum is equivalent to that of dual rings of equal length, where the loop 

200 circumference corresponds to the total optical path of the reconfigurable microresonator. The 

201 coupling efficiency between the two propagation modes is thus equivalent to the normalized 

202 reflectivity R of the Sagnac reflector (i.e., k= R(λ)/Rmax). When k=0, the two MRRs are completely 

203 decoupled, corresponding to the case where Δ𝜙 is an integer multiple of π. When k=1, the two 

204 MRRs are fully coupled, and the optical path length becomes twice the original, resulting in a 

205 halved FSR when Δ𝜙=π/2. The mode splitting in intermediate states can be quantitatively analyzed 

206 using the dual-ring mode coupling theory:

𝛥𝑓𝑛 =
1
π

𝜃𝑛

𝑇𝑅𝑇
(1)

207 where 𝛥𝑓𝑛represent the frequency difference between the two super modes corresponding to the 

208 n-th azimuthal mode number, θn is the coupling rotation angle, related to the power coupling 

209 coefficient kn by θn = arcsin(kn), and TRT denotes the cavity round-trip time. More details are be 

210 found in S2 in the Supplementary Material.

211 We validate that the experimental mode splitting evolution for both polarizations during device 

212 reconfiguration aligns precisely with the TCMT predictions. As shown in Fig. 6(b), the resonant 

213 frequency difference exhibits a direct dependence on the inter-ring coupling strength (k). The 

214 transmission spectrum of the microresonator is shown in Fig. 6(d). At zero coupling (State i), a 

215 single resonance dip occurs near 1549.96 nm with the typical Lorentzian lineshape. With 

216 increasing k in State ii, hybridized supermodes emerge through enhanced CW-CCW mode 

217 coupling, generating observable mode splitting. This culminates in State iii (Δ𝜙 = π/2, k is 

218 maximized), where maximal splitting yields two distinct resonances separated by approximately 

219 21.175 GHz – effectively halving the FSR in State i. Similar behavior is observed for TM 

220 polarization in Fig. 6(c), with a maximum frequency splitting of 20.541 GHz. This tunable dual-

221 mode system constitutes a prevailing photonic molecule,22 demonstrating analogs to canonical 
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222 two-level quantum systems such as Autler-Townes splitting. Figure 6(f) accordingly illustrates the 

223 corresponding energy-level diagram for CW and CCW modes,23 with the dynamically controlled 

224 spectral response establishing a reconfigurable platform that emulates artificial atom- and 

225 molecule-like systems.

226
227 Fig. 6 (a) The schematic of the tunable dual-cavity system supporting CW and CCW modes; the equivalent dual-ring 

228 system when k=0 or 1. Measured resonant frequency difference (black points) with theoretical curve fit for (b) the 

229 fundamental TE (blue line) and (c) the fundamental TM mode (orange line). Distinctive resonance profiles 

230 corresponding to States i, ii, and iii for (d) the fundamental TE mode and (e) the fundamental TM mode. (f) Energy-

231 level diagram illustration of the mode splitting with the largest coupling.

232 We demonstrate the dual polarization photonic pinning effect enabled by phase-compensated 

233 tunable coupling. In conventional mechanical tuning methods,24,25 which modulate coupling 

234 strength solely through inter-resonator gap adjustment, the hybridized even and odd supermodes 

235 shift simultaneously in opposite directions within the frequency domain.26 By contrast, our 

236 interferometric coupler tuning approach introduces a compensatory phase term that precisely 

237 counteracts mode splitting dynamics. Consequently, one supermode remains frequency-pinned, as 

238 validated theoretically and experimentally below (See S2 in the Supplementary Material for more 

239 details). Figures 7(a–b) present numerically simulated relative resonant wavelengths of the two 

240 supermodes as a function of the applied phase difference Δ𝜙 (in units of π radians) under TE and 

241 TM polarized inputs. For 0<Δ𝜙<0.5π, the odd supermode (out-of-phase state) remains pinned at a 
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242 fixed wavelength, while the resonant wavelength of the even supermode (in-phase state) shifts 

243 linearly with Δ𝜙. For 0.5π<Δ𝜙<π, the behavior of the two supermodes is reversed: the odd 

244 supermode now shifts linearly with the phase, while the even supermode becomes wavelength-

245 pinned. 

246
247 Fig. 7 Wavelength shift of the resonant supermodes as a function of the applied phase difference (Δ𝜙, in units of π 

248 radians) for (a) TE and (b) TM polarized inputs. Where solid lines (dashed lines) represent the even supermode (odd 

249 supermode). Experimental resonance wavelength offset under varying applied power for (c) TE and (d) TM 

250 polarizations. Data points (black and red circles) correspond to measured resonance (even and odd modes) positions, 

251 and solid lines (blue/orange and yellow) indicate linear fits. Separating the thermal crosstalk from the experimental 

252 data of (e) TE and (f) TM polarizations by subtracting the shift of the pinning mode from all three wavelength shifts.

253 In addition to phase-sensitive coupling variations, the thermal tuning approach introduces 

254 thermal crosstalk,27 that inevitably increasing the cavity length and causing a red shift in the 

255 spectra. The measured resonant wavelength offsets under varying applied electrical power for TE 

256 and TM polarizations are shown in Figs. 7(c-d). The actual trendlines of photonic pinned 

257 supermodes are slightly titled. Yellow lines represent the linear least-squares fits to the 

258 experimental data (red solid dots). Therefore, the thermal crosstalk values are derived as 1.718 
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259 pm/mW for TE polarization and 1.747 pm/mW for TM polarization, indicating consistent and 

260 polarization-insensitive thermal response. Furthermore, we subtract the shift of the pinning mode 

261 from all three wavelength shifts to separate the crosstalk term from the experimental data. The 

262 results after separation are shown in Figs. 7(e–f), which exhibit excellent agreement with the 

263 simulation results. This indicates that if the impact of thermal crosstalk on the device can be further 

264 mitigated, for example, by introducing thermal isolation trenches around the electrodes, the photon 

265 pinning phenomenon could be directly observed from the spectral response. Notably, the MEMS 

266 tuning approach28 not only enables a non-thermal method for crosstalk tuning but also delivers 

267 ultra-low static tuning power, addressing key limitations of conventional thermal tuning strategies. 

268 This pinning phenomenon is analogous to avoided mode crossing (AMX)-induced Kerr comb 

269 generation.29,30 By controlling AMX location, initial comb lines can be selectively generated at 

270 specified resonances, facilitating repetition-rate-selectable combs. As the representative behavior 

271 of photonic molecules,3,31 the AMX has also been widely explored in both classical and quantum 

272 scenarios.32-34 The observed photonic pinning effect underscores the rich physical dynamics 

273 underlying our reconfigurable microresonator.

274 4 Conclusion

275 To sum up, we propose and experimentally demonstrate a versatile reconfigurable integrated Si₃N₄ 

276 photonic microresonator that fundamentally expands the capabilities of on-chip devices. We 

277 successfully show that a single device can dynamically transition through three major operational 

278 modes —a Möbius-like cavity, a Fabry-Pérot resonator, and a standard microring resonator—a 

279 behavior that is accurately modeled using the TMM and intuitively explained by the TCMT. 

280 Beyond comprehensive demonstration of reconfigurability, our experiments reveal several 

281 surprising phenomena. We show that the device can achieve FSR multiplication by leveraging a 

282 unique photonic router topology, where the FSR is halved as a direct result of twice the optical 

283 path before constructive interference. Furthermore, we observe a dual-polarization photonic 

284 pinning effect enabled by phase-compensated tuning, which allows one supermode to remain 

285 frequency-pinned. The size of standard photonic components inside can be significantly reduced 

286 by inversely designed methods,35,36 contributing to a more compact footprint. This phenomenon 

287 has potential implications for photonic systems, demonstrating analogs to canonical two-level 

288 quantum systems and offering a route for realizing artificial atom- and molecule-like systems37 
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289 and synthetic dimensions38-42 on a chip. The demonstrated ability to achieve multi-functionality 

290 and rich physical phenomena on a single platform represents a significant step towards advanced 

291 programmable photonic system-on-chip.
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315 Caption List

316

317 Fig. 1 The artistic view of the proposed reconfigurable dual-polarization Si3N4 microresonator, 

318 supporting three distinctive resonators.
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319 Fig. 2 (a) The schematic of the tunable Sagnac reflector as the photonic router (LMMI=130 µm). 

320 The inset is one optical microscope image of the fabricated MMI. (b) Simulated two port 

321 transmission spectra of a polarization-insensitive MMI for TE mode (blue line) and TM mode 

322 (orange line). (c) Simulated reflection and transmission spectra of the constructed Sagnac reflector 

323 for TE mode (blue line) and TM mode (orange line).

324 Fig. 3 The optical microscope image of the fabricated device and the experimental apparatus for 

325 characterizing its optical properties: TSL (Santec TLS-570), PC (Polarization controller), DC 

326 power supply (Keysight 33522B), P (OPPF05-NIR, JCOPTIX), PD (Santec MPM-210).

327 Fig. 4 The spectral evolutions of the reconfigurable Si3N4 microresonator for TE-polarized input 

328 with the wavelength spanning from 1549 nm to 1551 nm by altering the applied electrical power 

329 (P). Among them, the red, green, and blue bold wireframe correspond to three distinct states of the 

330 microresonator (i.e., State Ⅰ: a Möbius-like microcavity, State Ⅴ: a Fabry-Pérot resonator, and 

331 State Ⅸ: a MRR ). The spectra with black wireframe represent the transition states between three 

332 states. The top left panel shows the simulated fundamental TE mode profile (ng~2.0863) and the 

333 reflectivity versus the applied phase shift, derived from all the measured spectra.

334 Fig. 5 The spectral evolutions of the reconfigurable Si3N4 microresonator for the TM-polarized 

335 input with the wavelength spanning from 1549 nm to 1551 nm by altering the applied electrical 

336 power (P). Among them, the red, green, and blue bold wireframe correspond to three distinct states 

337 of the microresonator (i.e., State Ⅰ: a Möbius-like microcavity, State Ⅴ: a Fabry-Pérot resonator, 

338 and State Ⅸ: a MRR ). The spectra with black wireframe represent the transition states between 

339 three states. The top left panel shows the simulated fundamental TM mode profile (ng~2.1099) and 

340 the reflectivity versus the applied phase shift, derived from all the measured spectra.

341 Fig. 6 (a) The schematic of the tunable dual-cavity system supporting CW and CCW modes; the 

342 equivalent dual-ring system when k=0 or 1. Measured resonant frequency difference (black points) 

343 with theoretical curve fit for (b) the fundamental TE (blue line) and (c) the fundamental TM mode 

344 (orange line). Distinctive resonance profiles corresponding to States i, ii, and iii for (d) the 

345 fundamantal TE mode and (e) the fundamantal TM mode. (f) Energy-level diagram illustration of 

346 the mode splitting with the largest coupling.

347 Fig. 7 Wavelength offset of the resonant supermodes as a function of the applied phase difference 

348 (Δ𝜙, in units of π radians) for (a) TE and (b) TM polarized inputs. Where solid lines (dashed lines) 

349 represent the even supermode (odd supermode). Experimental resonance wavelength shift under 
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350 varying applied power for (c) TE and (d) TM polarizations. Data points (black and red circles) 

351 correspond to measured resonance (even and odd modes) positions, and solid lines (blue/orange 

352 and yellow) indicate linear fits. Separating the thermal crosstalk from the experimental data of (e) 

353 TE and (f) TM polarizations by setting the offset of the pinning mode to zero.
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