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Requirements on Accelerator physics 
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Beam emittance  vs. Beam current

Space Charge !
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Beam Extraction

© K. Volk, R. Nörenberg
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Beam Transport
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Ionenquelle Beschleunigers

Assumptions:

• transverse plane

• coasting beam

• no external field

• decompensated

Emittance growth:

• external fields (lens aberreation)

• collisionless relaxation

• compensation process

small emittance:

• low Ti (laminar beam)

• distribution function



Non Linear Field Energy
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Non Linear Field Energy
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Thermalisation 

Example I: Gaussian start distribution

Non Neutral Plasma Physics Group http://nnp.physik.uni-frankfurt.de

∆ε∆ε∆ε∆εrms,x = 8 !



Relaxation Time
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Chopper matching

RFQ matching



Thermalisation

Example II: hollow beam
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Thermalisation

Example III: electron beam „cooling“
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Cold Ion Beams

production of cold ion beams channelingLASER cooling
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Reduction and Growth of Beam Emittance

Cooling Compression
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Thank You!

Requirements on Accelerator physics

- Luminosity -
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