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Whispering Gallery in St Paul's Cathedral [1,2] R

OPEN READINGS

March 16-19, 2021 2



Whispering Gallery Mode Resonators (WGMRs) [3] Q
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Coupling WGMR with light using evanescent field @
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Different WGMR types Q
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Free Spectral Range (FSR), applications in telecommunications
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Material dispersion, Sellmeier's equation (for SiO2)
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Material dispersion, Sellmeier's equation (for SiO2)
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Geometric dispersion

lambda = 1000 nm Electric field norm (V/m)
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Geometric dispersion OPENREA]DI;GS
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Dispersion
»

Expression Unit Description
ewfd.freq Hz Frequency
ewfd.neff/r1 1/m Refractive index n
Esqg”2/Equa um”2 Mode area
Esqr/Esq gm Effective radius
ewfd.neff*2*pi*ewfd.freq/c_const | 1/m m

Jw
FSR =D, = po [rad/s]
mlm,
92w
D, = rad/s

freq n

1E+14 1.3187878
1.04E+14 1.3238103
1.08E+14 1.3283721
1.12E+14 1.3325382
1.16E+14 1.3363614
1.2E+14 1.3398857
1.24E+14 1.3431473
1.29E+14 1.3461771
1.33E+14 1.3490008
1.37E+14 1.3516407
1.41E+14 1.3541157
1.45E+14 1.3564423
1.49E+14 1.3586347
1.53E+14 1.3607053
1.57E+14 1.3626652
1.61E+14 1.3645240
1.65E+14 1.3662902
1.69E+14 1.3679713
1.73E+14 1.3695742
1.78E+14 1.3711048
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analysis using Finite Element Method (FEM) simulations

Aeff
31.39729
29.66119
28.09027
26.66243
25.35935

24.1657
23.06855
22.05695
21.12151
20.25418
19.44801
18.65692
17.99563

17.3395
16.72445
16.14687
15.60355
15.09162
14.60855
14.15204

Reff m

317.362 917.639695
317.7076 958.731791
318.0327 999.762435
318.3391 1040.74308
318.6285 1081.68292
318.9025 1122.58941
319.1623 1163.46863

319.409 1204.32561
319.6438 1245.1645€
319.8674 1285.98895
320.0809 1326.80177
320.2848 1367.60551
320.479% 1408.40232
320.6667 1449.19403
320.845% 1489.98223
321.0179% 1530.7682¢9
321.1832 1571.55341
321.3421 1612.33864
321.4952 1653.12488
321.6427 1693.91296

11

OPEN READINGS



Dispersion analysis using Finite Element Method (FEM) simulations omﬁgs
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Dispersion analysis using Finite Element Method (FEM) simulations
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Four Wave Mixing (FWM), anomalous dispersion [4, 5, 6] 0%5%
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h=19 um, lambda = 1550 nm Electric field norm (\ﬂr m
Mm

Dispersion engineering 10 s e
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Dispersion engineering -
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Dispersion of belt resonator (w=1um, h=[]um) Dispersion of belt resonator (w=3ym, h=[]um) Dispersion of belt resonator (w=5,m, h=[]um)
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Modeling combs in pyLLE [7]
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1850,188846679971364.00

1851,1889457903253065 .60

6E(t T) o 1 FT ) 1852,189044900821768.00
— " = (L [ . - —_ . . . 1853,189144011447497 .00
tR ot ( 2 550) E + 1 FT [ tRD”If ((0) [E(ts 7’-)]] + Y|E| E + QEin 1854,189243122205595.600
1855,189342233094932.00

1856,189441344114439.00

1857,189540455263051.00

1858,189639566539706.00

1859,189738677943345.00

__ solving standard LLE -- g Power (dBim 1860,189837789472915 .00
E 1861,189936901127361 .60
Simulation Parameters 9 e 1862,190036012905635 .00
R = 332.00 um S . 1863,190135124806692 .00
Qi = 10.00 M 2 -100 1864,190234236829489 .00
Qc = 10.00 M . 1865,190333348972986.00
v = 1.55 v ! 1866,190432461236147 .00
) . = 0.8 1867,190531573617939.00
Simulation Parameters % o 1868,190630686117331.00
Pin = 156.66 mW = gz 1869,190729798733296.00
Tscan = 0.50 xle6 Round Tri | 5 & 1870,190828911464810.00
f pmp = 193.41 THz 2 0 B 1871,190928024310853 .00
Su_inlt = 2.00 X2m GHz 5 o = £ 1875 19112625643455.60

= - £ =30 S > .
ﬁwg;:d= ['jggg,:;n@g?z < Oo 200 400 600 800 dan g 1874,191225363525986.00
—> 1875,191324476819992 .00
u_fit = [-45.00,45.00] LLE Step 1876,191423590223466 .00

1877,191522763735406.600
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Modeling combs in pyLLE OPEN READINGS
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