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Lecture 5:
Emittances & Phase Space

OR
1 particle, many, or none?
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R. Munroe, XKCD comic strip #927, 2015.

EMITTANCE
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5.1  The phase-space 
ellipse described by 
the Twiss parameters 
and the action  Jx
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5.2  Horizontal oscillations within a betatron envelope, 
for a FODO channel of 80 degrees per cell.



Accelerator Physics, USPAS 2024Peggs & Satogata



Accelerator Physics, USPAS 2024Peggs & Satogata



Accelerator Physics, USPAS 2024Peggs & Satogata



Accelerator Physics, USPAS 2024Peggs & Satogata



Accelerator Physics, USPAS 2024Peggs & Satogata



Accelerator Physics, USPAS 2024Peggs & Satogata



Accelerator Physics, USPAS 2024Peggs & Satogata

5.3  Phase space filamentation of a badly injected beam.  
No significant azimuthal structure is left after 100,000 turns.
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5.4  A particle injected with a pure 
displacement error of  Delta x  
that increases its action to  JT
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5.5  Shrinkage of the angle  x' when a particle 
passes through an accelerating RF cavity.
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