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1. Introduction

Two main trends for high power microwave
sources: increasing theutput microwave power
and efficiency

Russia
2003, 5.3 GW, 30%, 25 ns, 3.6 GHz
2008, 4.3 GW, 31%, 22 ns;

5GW, 22%, 20 ns, 9.4 GHz
China
2008, 4.1 GW, 26%, 2.86 GHz



2. Physics analysis

A klystron -like RBWO has been proposed by us
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2. Physics analysis

Factors for efficiency enhancement

1. A modulation cavity decreases the energy spree
of the modulated beam electrons greatly;
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2. Physics analysis

Factors for efficiency enhancement

2. An extraction cavity further recoveries energy
from electron beam;
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2. Physics analysis

Factors for efficiency enhancement

3. The beam dump is located very close to the extraction cavity.
As the beam approaches the ground plane of the dump,
potential energy of the beam experiences a sharp decrease,
which effectively accelerates beam bunching, providing more
Kinetic energy available for extraction.




2. Physics analysis

Factors for power capacity improvement

1. The introduction of a TM ,,, resonant reflector decreases the
electric field on the cavity surface than that in a TM,, cavity;
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2. Physics analysis

Factors for power capacity improvement

2.

t
t

'he large span between the electron beam and
ne slow wave structure (SWS) walls decreases

ne possibility of the bombardment of beam

electrons on the SWS surfaces significantly.




2. Physics analysis

Factors for power capacity improvement

3. the presence of electrostatic insulation provided by
the seltfield of the intense electron beam is helpful to
prevent vacuum breakdown in cavities.
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3. Simulation results

modulation cavity

extraction cavity

Simulation model Diode voltage



3. Simulation results

Time dependence of power Frequency

1.1 MV, 16.6 kA, 7.4 GW, 4.3 GHz, 48 ns, 41%



3. Simulation results

—m— Power

850 kV, 5 GW, 49%
1.5 MV, 10 GW, 28%

>

o

c
Q
2
4=
L

0.0
800 1000 1200 1400 1600

Microwave power and efficiency versus voltage



3. Simulation results
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The diode voltage corresponding to the highest efficiency
decreasewith the increase of theanodecathode gap



3. Simulation results
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3. Simulation results

The klystron-like RBWO operates at TM,, mode, near point. Too small or
too large diode voltage will make the intersection away from the optimized
operation point, leading to efficiency reduction. For the same diode voltage,
larger AK gap, will provide more kinetic energy than the smaller AK gap case,
and a smaller beam radiusrepresents smaller space&hargelimiting current, will
provide less kinetic energy than the larger beam radius case, which can partly

compensate the effect of diode voltage on efficiency.




3. Simulation results

Decreaseeamradius

Dual-cavity extractor

Klystron -like RBWO with a dual-cavity extractor



3. Simulation results
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Microwave power and efficiency versus voltage for the
klystron-like RBWO with a dual-cavity extractor



3. Simulation results

In general, with separate parameters
optimization under different diode voltage
ranges, the klystronlike RBWO can output

microwave power from 2 GW to 15 GW at an
efficiency over 40%.



4. Experiment results

Photograph of the experiment setup



