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Electron Beam Misalignments in the RF Gun
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Electron Beam Misalignments in the RF Gun

ASTRA simulation
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Beam Based Alignment Principles

Sweep RF gun and
solenoid parameters

Electron beam position
measurements

Simulation of
misalignment

Correction of
misalignment
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PITZ1 RF Gun vs. TTF1 RF Gun

(+) Coaxial coupler (RF field * (-) Dipole kick from
symmetry) coupler

(-) Less RF diagnostics (RF * (+) Gradient + RF Phase
gradient and SP Phase) —> ‘on-line’

(-) Misalignment of Diag. Cross
(~5mm X 2mm) — BPM can not
be used

(+) Solenoid micro movers,
M3,M4 remotely controlled

(-) Non-uniform electron beam
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Cathode Laser Alignment

Low RF SPV, low beam charge, solenoids off,

sweep SP RF phase => beam position (@ Diag.Cross screen
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Cathode Laser Alignment

After the laser beam
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Cathode Laser Alignment
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RF Gun Alignment: Satellites observation
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Beam Position (@Diag.Cross Screen

as a Function of Current
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Simulated RF Gun Misalignment
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Simulations of Solenoid Misalignments
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Phase Scan at TTF and PITZ
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Reference RF Phase
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Reference RF Phase

Transverse RMS Beam Size at Screen 3 as a Function of SP Phase
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Reference RF Phase
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Conclusions

 Alignment of the RF Gun has an impact on the electron beam
quality. For the PITZ 1 setup the most important cathode laser
alignment

« Satellites by chance helped to check laser alignment

* On-line RF gun alignment was complicated by Diag.Cross
misalignment

» Reference RF phase set procedure has been proposed
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