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Gyrotrons operate at near the electron cyclotron frequency
¥, = eHy/om,
0= 1+ eU/my?
The operation of gyralevices is based on interaction of electrons gyrating in the externa
magnetic field with fast electromagnetic wave under the cyclotron resonance conditit
¥ihea v,n
(¥ andh arethe frequencyandthe axial wavenumbenof thewave,v. andy,, arethe axial

velocity and the cyclotron frequency of the electrons,n is the cyclotron harmonic
number)
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The interaction of electrons with fast electromagnetic waves propagating in the

cavities and waveguides with smooth metal walls is the distinguishing feature

of gyro-devices as opposed to conventional sleawve electron devices.

Formally, the orbital bunching of gyrating relativistic electrons has much in
common with bunching of |inear el ect

type devices.

Since no periodic structureis employed,an enhancedoower handling capability

existsin gyro-devices

O

Q. ¢

o N JRAVAYAYAY, VAVAVAVAY;
O" type C«\\ ,f) q v|v
device Monotron Klystron TWT BWO
\ N \_m_/ﬁ_/\\ - - -

Type
of gyro Gyrotron Gyroklystron Gyro-TWT Gyro-BWO
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plasma heating & current drive
In nuclear fusion reactors

P2 1 MW,t 2 1secY CW

fi 80- 170 GHz

\ Anndnmnusi ono

Pl 1- 100 kw, CW
fl 24- 100 GHz
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Frequency,
GHz

24
24

28
28
28
30
30
34
52

84
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Specifications of CW qgyrotrons

RF Power,
kW

7/30

10
10
15
15
10
15
30

35

Output Mode

TE
TE,; / TES,

TE,,
TE,,
TE,,
TE;,
TE,,
e
Gaussian

Gaussian

Solenoid

water-cooled
water-cooled

water-cooled
permanent magnet
oil T cooled
oil i cooled
permanent magnet
oil T cooled
Liquid He cooled

Liquid He cooled

Producer

IAP & Gycom (Russia)
IAP & Gycom (Russia)

CPI (USA)
Mitsubishi El. (Japan)
IAP & Gycom
IAP & Gycom
IAP & Gycom
IAP & Gycom
IAP & Gycom

IAP & Gycom
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TWO-FREQUENCY GYRO-DEVICE BASED SYSTEM

A 25 kW CW 24 CW Helical-Waveguide Gyro-BWO as a part of
GHz gyro-BWO has dual-frequency gyro-device system for material processing

beenincorporatedin a JEPEEXER TRl ERTTENE
two-frequency gyro-
devicebasedsystemfor
microwave processing
of materials, produced
by IAP for the Far BN\ LU
Infrared Center, Fukui “1“ﬂ'VefS' J°P°"
University, Japan - A Gyro -BWO characteristics

Another  microwave
source in this system
was a 15 kw CW 28
GHz gyrotron

POWER (kW)

By=4.39 kG

3 2 40 1 2 3
ABIB, (%)
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