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Purpose

Sometimes output modes from a source are

different from the required modes for testing

Gyroklystron: output signal has a TE,, mode
pattern, but to run certain tests, different

output modes are required



Optimization Techniques

Parameters Methods
Number of ripples (N) Minimum Residual
Incident Mode (MRIM)
Average radius -uses the optimum radius
Ripple size Maximum Bandwidth

(MB)

-uses the maximum radius
Length of converter



MRIM versus MB (Mode Conversion)
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MRIM versus MB (Bandwidth)
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Two Designs (N = 6)

Uniform Ripple
(TE,,»TE_,, MB converter)

Non-Uniform Ripple
(TE,,»TE_,, MB converter)
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Spatial Mode Progression

(N=6TE, >TE,, MB Converters)
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Converter Output

Mode Conversion
o ® 101 4
TE,,2>TE_ , Mode Conversion £ 100
for N = 6 MB Converter -
E z;: Uniform
. S 95 Non-Uniform
Uniform: Bl o
. 16.8 16.9 17 171 17.2 17.3 17.4 17.5
- 99.98% mode conversion freq (GHz)
- 392.4 MHz bandwidth _
Residual Mode
P
Non-Uniform: Ny
- 99.93% mode conversion =3 untorm
l-l|_J 2 | lon-Uniform
- 545.2 MHz bandwidth 1
IE 016.8 1é.9 1‘7 17‘.1 1%.2 17‘.3 1%.4 17‘.5
freq (GHz)




TE,,?TE,, MB Mode Converters

TEO03 Mode Conversion in %
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MB and MRIM are
equivalent; the optimum
radius is the maximum
radius

Results were similar to
the TE,,>TE,,
converter, except for the
uniform mode
conversion oscillation



Future Work

TE,,>TE,, MB
Converters To Be Tested

Uniform: N = 4

Non-Uniform: N =6

TE,,>TE,, MB
Converters To Be Tested

Uniform and
Non-Uniform: N =6



Summary

MB optimization is superior to MRIM design

Mode Conversion: Uniform vs. Non-Uniform

- TE,,2TE,,: at approximately six ripples, mode
conversion is comparable

- TE,,>TE,,: non-uniform design is more stable

Bandwidth is always better for the non-uniform
ripple design



