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MICROWAVE TUBES FOR LINEAR ACCELERATORS

Magnetron CW klystron Pulsed klystrons

MI-470 KU-399 KIU-40 KIU-111 KIU-147 KIU-147A KIU-168

Center frequency,
MHz 1885 2450 991 2450 2450 2856 2856

Output pulse power,
MW 10 - 4.7 5 5 6 6

Output average/CW 
power, kW 30 25 70 5 25 25 5

Cathode voltage,
kV 50 10 65 50 50 52 52

Number of electron 
beams 1 18 6 40

Focusing solenoid
permanent       
magnets

solenoid permanent magnets
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LINEAR ACCELERATOR UELR-10-15 FOR STERILIZATION

Beam Energy, MeV 5 – 10

Electron Beam Average Power, kW 1 – 15

Pulse Repetition Rate, Hz up to 400

Scan Length, mm 400 – 600

Scan Frequency, Hz 1 – 30

Microwave Tube Klystron 
KIU-147A

Modulator Solid State



C-BAND HIGH POWER AMPLIFIER KLYSTRON

Main parameters
Frequency – 5712 MHz

Cathode voltage – 45 kV

Pulse cathode current –

Output pulse power – 3 MW

Quality factor – 300 - 1000;

Focusing – permanent magnets
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Type efficiency, % Mode

VKL-8271 50.0 140 kV
W (2.4)

VKL-8301 50.0 130 kV
W (3.5)

VKS-8262D 40.0 130 V
W (2.2)

VKC-8313 (5712 MHz) 35.0 120 V
W (1.9)

TH-1801 (L, MBK, 6 beam) 2016 40.0 (60.0) V
W (3.2)

Analogs
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MAX efficiency (60 – 70%) 
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Design
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Design Modeling output/input cavity
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Electron gun Focusing system
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Electron gun Focusing system

Calculation electron gun
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Electron gun Focusing system

Calculation electron gun Calculation focusing system
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Electron gun Focusing system

Preliminary design
Electron gun Magnetic system

Calculation electron gun Calculation focusing system
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Electron gun Focusing system

Preliminary design
Electron gun Magnetic system

2D design

Electron gun Focusing system

Calculation electron gun Calculation focusing system
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Electron gun Focusing system

Preliminary design
Electron gun Magnetic system

2D design

Electron gun Focusing system
3D design

Electron gun Multi-beam focusing system

Calculation electron gun Calculation focusing system
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0 50 100 150 200

Electron beam path analysis

17



0 50 100 150 200

Electron beam path analysis Collector calculation
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0 50 100 150 200

Electron beam path analysis Collector calculation

3D calculate multi-beam system
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Calculation of thermal deformations in 
electron gun
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Calculation of thermal deformations in 
electron gun

Calculation of thermal deformations in 
collector
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Calculation of thermal deformations in 
electron gun

Calculation of thermal deformations in 
collector

Calculation of thermal deformations in 
electron gun
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L= 478 mm
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Solid model
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First test
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Analytical model 

induced current

equivalent circuit
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Results

Induced current in static mode 

Induced current in dynamical mode 27



Effect of external electrical circuits
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Optimization of the output cavity
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Optimization of the output cavity
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Frequency – 5712 MHz

Cathode voltage – 45 kV

Pulse cathode current –

Output pulse power – 3,2 MW

Quality factor – 300 - 1000;

Focusing – permanent magnets

Length - 478 mm

KlLYSTRON KIU-271

Conclusion
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Frequency – 5712 MHz

Cathode voltage – 45 kV

Pulse cathode current –

Output pulse power – 3,4 MW (+200 kW)

Quality factor – 300 - 1000;

Focusing – permanent magnets

Length - 548 mm (+70 mm)

KLYSTRON KIU-273

Conclusion
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