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8mm radial extended interaction oscillator

LEI Yan-Ming, YAN Yang, FU Wen-Jie
(School of Physical Electronics, University of Electronic Science and Technology, Chengdu 610054, China)

Abstract; A radial extended interaction oscillator has been presented in this paper. This new structure has characteristics
such as compact structure, good heat dissipation and high output power. The characteristics trends of 4-cavities radial
EIO has been determined through the analysis of a single coaxial resonator gap. And the operating frequency and voltage
is more accurately tested by simulation of electromagnetic simulation software and small signal theory analysis. Since the
electron emission surface of the electron gun of radial EIO is much larger than that of conventional EIO, so in the case of
small current density, a large current can be obtained. When the voltage is 5kV and the current is 8. 48A, the PIC simu-
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lation shows that the radial EIO could generate 2.6 kW in 30.011 GHz.
Key words: extended interaction oscillator, radial interaction, small signal analysis
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Fig.1 The Schematic diagram of radial EIO
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Table 1 The parameters of EIO

L,/mm L,/mm

h,/mm R/mm
0.6 1.8 4.25 5
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Fig.2 The radial electric field
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Fig.3 The axial electric field
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Fig.4  The normalized amplitude of each harmonic electric
field
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Fig.5 The relationship of V ; and B,

2 PIC {&#l 5

e EIO R FHALRRA 00 0 X b i S fLI T
55 4 AR TJT . RAFEIEAR G AL, FERIBR N 7k
7w, #A LN R TE10 B, B LRS & LI
KiFES R mr maEE. EEAAILE 2.9 mm,
$80.2 mm, /5 1 mm, @AIXECR R 1450 RE5H
SR RS 1 T AT S PIC BUaE—2L Y,
M RN 5 KV B, 4218 E10 AR 25 A4 3l BT 15 B
) TAER S BB ZE R Al 6 frw

REAUL 285 SR e WY Js A RE SR A (HL S R
5.99 x10” S/m) ,HLJE A 5 kV, i 8.48 A I}, %
HYIR R 2.6 kW, it 80F R 6. 1% , U T AR
A 30. 011 GHz, Fb ¥ B AR SR 42 5 T 0. 63
GHz.



496 a4 5 2 K % W) 34 4

(E3)

Watts
[\S]

0 100 200 300 400
Time/sec (E-9)

(E3)
g

S
S
S

Watts/GHz
(=)
(=1
(=)

0 50 100 150
Frequency/GHz

BElo RLTHIEER (a) il i ThE, (b) SiG Al
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Fig.7 The filed distribution (a) E, in the Z-X plane, (b) E,
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