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Role of Cavities

Cavities are resonant structures: Support EM modes at
specific frequencies.

Used in:
Filters
Oscillators
Amplifiers
Measurement of material properties
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Enclosed Rectangular Prism




Modes of a Rectangular WG
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Enclosed Rectangular Prism
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Transmission Line — TEM mode

| Operate at frequencies well below
TE and TM cut-off




Fabry-Perot Cavity
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Gaussian Beam
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Amplitude Phase

Pick parameters such that phase is constant on surface of mirror.
The pick k such that the phase changes by prrin going from one mirror to the next
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Design a Fabrey-Perot resonator

Requirements:
Wavelength 1 micron = 10 m.
Focal spot size = 100 microns=—10* m.
Spot size on mirrors = 300 microns = 3x10™* m

Find Land R,

Super bonus: How big must the mirrors be to keep “spill
over” below 10%



Quality Factor
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Frequency Domain
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Response Function
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Multiple Contributions to Loss
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Dielectric and Conductor Loss
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Coupling to Cavities
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Coupling Also Characterized by Q

Qinternal



Crmcally Coupled
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Universal Response
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Waveguide Cavities

CAVATIE S construched -{)mwx Cj{mdwm{
CuQvegq;d«es furii {Mw\é /i\,oV‘VV\QaOh- WS

Z=0

f—




Waveguide fields
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Forward and Backward Waves

TM modes BC: E (z=0,L)=0
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Resonant Frequencies
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TM Modes
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Cavity Losses
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Estimate of Number of Modes
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Volume Inside Spherical Surface
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Example
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Integrated photonics
(Courtesy Edo Waks)




Klystron — Beam Driven HPM source

Klystron: invented in 1937 by the Varian
brothers. One of the first Palo Alto High Tech.

firms.

High Power Source of Microwaves
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Velocity Modulation Ballistic Bunching
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Examples

L3 Ka Band
Power Module
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170 GHz CPI Gyrotron
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Experimental high power set-up showing the CPI
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