
Beam based laser allignment by RF
focussing.

Sreen optical diagnostics:

1. The problem:
Cavity - beam pipe - laser allignment.

2. Single particle kinematics in NC and SC system,
inherent RF focussing.

3. Beam: ensembles of low energy particles.
Behaviour of focus spots
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Beam based allignment to ....

• improve collinearity:
resonator electrical axis - beam tube axis.

• minimize laser offset on cathode.
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Facit for application:

• Perfect allignment of all entities:

– no spot migration.

– focus appears on screen center.

• Cavity axis not collinear beamtube axis,
laser centered on cathode

– no spot migration.

– focus appears off screen center

• Cavity axis collinear beamtube axis,
laser offset on cathode

– Spot migrates

– focus indicates screen center

• Cavity axis not collinear beamtube axis,
laser offset on cathode

– Spot migrates

– focus appears off screen center
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Preferable application conditions:

• Laser puls as short as possible:
... to avoid unsharp focus spot by phase spread.

• As low charge as possible,
counteract with micro pulse train:
... to avoid unsharp focus spot by space charge.

• Gradient as low as possible:
... to avoid background by dark current
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General trends: gradient dependence at focus


