.........
:.'.:.o.o.o'.',
s
PERRR332308
R Ie
SN

.....

13th Joint workshopon Election Cyclotron Emissionand Electron Cycloton
Resonancéieating

Characteristics of optimiz ed diple xers based on
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Principle

Thediplexer consistf anoversizedrectangulawaveguide.

The TEig-wavescomingfrom theinputsexcite TEyg modespectrawhich
propa@tewith differentphaseconstants

Onecan nd dimensionswherethe eld distributionsattheendof the
combiningsectionmatchthe eld patternof the TE;g-modeof the output
waveguide

Thegoalis to maximizethe TE,g outputpower for bothfrequencies
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The modespectran the mainwaveguidecanbe calculatedvith mode-matching
(re ectedwavesarengglected)

For the spatialdiplexer, the outputmodespectrums calculatedhe sameway as
attheinput

For theangulardiplexer, the boundarybetweermain-andoutputwaveguideis
not perpendiculato the axisof the outputwaveguide

Solutionsarethe constructiorof a virtual waveyuidewall or the solutionusing

the pseudo-imerseof thetransmissiommatrix for the otherdirection
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Analytical solutions

For highly oversizedwaveguides(kg vag), the phaseconstanb,, of a TEyo-Mode

becomes: " 4

1mp2
bmkoj-EchO

At adistanceof

Anwg

=
I
from theinput, we getasymmetric eld reproductiorfor evenn andanasymmetric

eld reproductiorfor oddn.

This leadsto analyticalsolutions,e.g. f1 : fo= 3:2,1 = 8;"1% = 1?‘2’3

DisadantagesArbitrary frequeng ratiosshouldbe allowed. Analytical solutions
areunsuitabldarge.
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Optimization

Thegoalis to maximizethe TE;o-Outputpower for bothfrequencies

To preventthealgorithmfrom nding unsuitabldong solutions thelengthof the
waveguideis kept x edduringthe optimization.

Variableparameter$or the spatialdiplexer arethe width w; of themain
waveguideandthewidth of the outputwaveguide.

Variableparameter$or the angulardiplexer arethe width w¢ of themain
waveguideandtheanglea.

A combinedSimulatedAnnealingDownhill Simplex methodfrom the book
NumericalRecipesn C is used.




Results: Spatial diple xer

70GHz

TEj0: 97.76%
TE20: 0.52%
TE3p: 0.19%

TE;0: 96.80%
TEq: 0.60%

IPF
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Results

16.33mm

376.72mm

160GHz
TE10: 95.75%

150GHz
TEloi 95.29%




.........
BRARY
sreee
Soeletusetetele
sl
RS2
Sateirialenletet
RERIRXKKRICILS
Sy
...........
.....

Detailedview of inputandoutput(f = 75GHz,| = 1:.09m, w, = 37:3 mm,
a=2339)

Correspondindresultsof aFDTD calculation

Electrical eld (left) andpowerdensity(right) atthe 75 GHz input
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Pictures of the diple xers




IPF

Experimental results (spatial diple xer)

Transmissior{75 GHz input) Transmissior{45 GHz input)

Pawer[dB]
Pawer[dB]

[— Transmittecbower ]

Frequeng [GHz] Frequeng [GHz] —— Absorbedpower

Re ection (70 GHz input) Re ection (45 GHzinput)

Pawver[dB]
Pawver[dB]

— Samenput
—— Otherinput

Frequeng [GHZz] Frequeng [GHZ]
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Experimental results (angular diple xer)

Very high transmissionloss
(-8 dB/-7.5dB)
Possiblereason:
Waveguideheightis very small
(0.83mm)

Power[dB]

150 155 160 I High lossesf themodes

Frequeng [GHZ]

(3.94dB/mfor TE; o,

19.55dB/mfor TE;7 o @ 160GHz)

I Manufacturingtolerancescausehigh
additionallosses

Possiblesolution: Enlaige the heightof
thewaveguide(e.g.4 mm)
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Conclusions

Proof of principle wassuccessfutor bothtypesof diplexers
Thetransmissionossof theangulardiplexer mustbereduced

Thepeak eld strengthin theangulardiplexeris muchhigherthanin the spatial
diplexer (problemswith high power operation).

For low power application bothtypesof diplexershave similar theoretical
characteristicsvith respecto geometryandef ciency.




