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LHC Klystrons – Review & Basic Characteristics
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LHC Klystron TH 2167
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LHC Klystrons

• 20 Ordered:  16 plus 4 spares
• Some Features

– Modulating Anode to vary beam current
– Air cooled gun (not oil as LEP klystrons)
– Filament and cathode at High Voltage
– Operating HV levels 46, 50 & 54 kV
– Ion pump –> 8l/sec
– Crossbar transition to waveguide

• Characteristics
– Operating frequency 400 MHz
– Power rating 300 kW
– VSWR < 1.2
– Group delay < 250 nS
– Mod Anode current < 2.5 mA 
– Gain 37 dB
– 2nd & 3rd harmonic output power better than 30 dB down on fundamental
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Horizontal to Vertical Positioning
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Structure
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Gun
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Mod Anode Connection



Specified Parameters (1)



Specified Parameters (2)



Specified Parameters (3)
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Mod Anode Characteristic



Some Explanations: 1



Some Explanations: 2



Some Explanations: 3
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Measurements on LEP Klystrons (1)
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Measurements on LEP Klystrons (2)
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RF output Power & Phase vs. DC Voltage – LEP Klystron
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RF Phase vs. DC Voltage – LHC Klystron



LHC Klystrons - H. Frischholz,  HRF Meeting 25th March 02 19

Mod Anode Characteristic
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RF output Power, Phase & Efficiency vs Beam Current – LEP Klystron
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RF Phase vs. Beam Current – LHC Klystron
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RF Output Power & Phase Vs. Input Power – LEP Klystron
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RF Output Power & Phase vs. Input Power – LEP Klystron



LHC Klystrons - H. Frischholz,  HRF Meeting 25th March 02 24

RF Output Power & Phase vs. Input Power, Various Ib – LEP Klystron
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RF Output Power vs. Input Power, Various DC Voltage/Ib – LHC Klystron
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Group Delay vs. Frequency – LHC Klystron
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Group Delay vs. Frequency – Drive Amplifier
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