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Outline

«  WDM channel filter for optical communications
 Microwave scaling of optical components
 Waveguide materials and losses

« Coaxial-to waveguide connector with taper
« Straight waveguide loss and dispersion

* Ring resonator resonances
* Ring filter and critical coupling

 TE waveguiding in photonic crystal

« Summary
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Optical Wavelength Division Multiplexing (WDM)

AllWave Fiber Loss Spectrum
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Ring Resonator 2R=90.2mm f=9.796 GHz 4=30.6 mm

;“1 , }L3. . ';\’n Contour Map of Ex at ¢cT = 774144 um
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Composite Strip Waveguides and HE,, Modes at 7.6 GHz

Computed Transverse Mode Profile
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Attenuation in Straight and Bent Waveguides

material & attenuation measured
structure at 10 GHZ
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Coaxial-to-Waveguide Connector with Dielectric Taper (1)
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Coaxial-to-Waveguide Connector with Dielectric Taper (2)
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Normalized Power Transmission of Dielectric Strip Waveguide

height 8.1 mm
width 11 mm
length 191 mm
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Measured and Calculated Dispersion Diagram
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Measured Frequency Deviation for Calculated Hybrid HE

w1 Modes

2R =37.3mm, w = 9mmh 81mm
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Ring Filter with Varying Coupling Gaps: O mm, 0.5 mm, 1 mm
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Transmission and Coupling for Ring

Filter with Varying Gaps

- =]

|S,4] B

B — SRR U S — b=0mm —— b=0.05 mm -
— b=0.1 mm — b=0.15 mm
b=0.5 mm

h=0.7 mm ...

Transmission P, — P,

/. 66 GHZ

-------------------------------------------------------------------

.............................................................

—l—al]mm .
—I—a I]I]ﬁmm
—I—al]1mm;

-----------------------------------------------------------------------------------------------

|
10.0
fiGHz

9.0 9.5

Coupling P, — P

10 —

..........................................................................................

15

---------------------------------------------------------------------------------

|S44| /B

20 - .: ..I.... dp---- I ....... ....: }
25— : . ] gt
-35

—— b=0;1 mm

40

—- a=0.05 mm
_._. a=0.1 mm

------------------------------------

..............................................................................................

I
7.5

I
8.0

21 March 2002

High-Frequency and Quantum Electronics Laboratory, University of Karlsruhe



E, and Monitor Powers at 7.663 GHz with Gaps = 0.05 mm

M, Mg

Contour Map of Ex at ¢T = 9175.04 um
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E, and Monitor Powers at 7.663 GHz for Gap = 0, .4, .8, 1.6, 3.2 mm
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Amplit. Transmission & Coupling at 7.6 GHz. Lossy Coupling Zone
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E, and Monitor Powers at Resonance 9.796 GHz. Gaps = 0.05 mm
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Contour Map of Ex at ¢T = 7741.44 um
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E, and Monitor Powers Off-Resonance 9.672 GHz. Gaps = 0.05 mm

M,

Contour Map of Ex at cT = 9175.04 um
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2D Bandgap High-Q Ring Filter

Contour Map of Ey
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TE Waveguiding in Photonic Crystal
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TE-Modes Band Structure of 2D Crystal
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Pedestal waveguide 2D Bandgap High-Q Ring Filter
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Connector and waveguide
Design

Measurement

Ring resonator and coupling
Resonances
Coupling

2D PBG TE waveguide
Band structure
Measurement

To do: Pedestal waveguide, TM propagation, 2D PBG ring filter
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