Lect. 12: Ring Resonator

Consider a ring waveguide

Assuming there is light circulating inside the ring

Resonance condition:
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What can we do with this?

How to couple light in and out?
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Lect. 12: Ring Resonator

How to couple light in and out?

Use directional coupler
Coupling coefficient: —jk
Through coefficient: vy

2 2
x|+ =1
in out Consider loss in the ring waveguide

Loss coefficient: «
E (after one roundtrip) = a xE(before the round trip)
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Lect. 12: Ring Resonator
Eout _ 7/_ae_jﬁl_
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Power At resonance, 5 5 5
_yta =2ya (y-a)

T _
1+y%a’-2ya (1-ya)?

T=0if y=as; critical coupling

v<ai;  over coupling

Wavelength . .
v>a; under coupling

Wavelength filter
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Lect. 12: Ring Resonator
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What good is this?
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Lect. 12: Ring Resonator

E.. 7-ae'’t o ¥’ +a’—-2yacos BL
E.  1-yae 't 1+ y°a® -2y cos BL
Phase response for a<l
2M [
v =0.85
0=0.8 Sing change at resonance
m 0.=0.85 Sharp transition from 2n to 0
a=0.9 around resonance
0 ! : — IBL
—T —1t/2 0 /2 T
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Lect. 12: Ring Resonator

Output
Power
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Above results are effectively same as those for F=P interferometer
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Lect. 12: Ring Resonator

(Lecture 8)

z=0 z=L
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Q-factor: Z.(-R)
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Lect. 12: Ring Resonator

Ko, V2

Edrop
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Resonance BlL=2mn T=0if y,=ay,;critical coupling
1,<ay,: over coupling

Y1>A Y, under coupling
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Lect. 12: Ring Resonator
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Cl+a’yly,—2ay, y,cos L 1+ a’yy,t —2ay, 7, cos fL
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Lect. 12: Ring Resonator

Ky, 72
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Lect. 12: Ring Resonator

Output
Power ¢
Light in(E;) Light out (E,)
a— —
>

Wavelength

Si intensity modulator based on ring resonator?
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Lect. 12: Ring Resonator
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Lect. 12: Ring Resonator

Design Exercise 8 (12/4)

Simulate ring resonator characteristics
(Field intensity profile, spectrum ...)

Compare with equations derived in the class
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