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How do we measure transverse phase space?
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Can we use PROJECTION scheme

for transverse phase space?
How to project (x,x’) to (x,y)?

We already do projection of an interested
coordinate to an easy-to-measure coordinatelll
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Projection of transverse phase space

Step2 Step3

We don't want x-x relation

Target location
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Test with realistic quadrupoles

Set this configuration

in beam dynamics code \ I

Send artificial beam
to the beamline
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Is it working with realistic beam?

Beamline configuration
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Limiting factors



Limiting factors
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What gap size we can use? L= 17 mey
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What energy spread we can tolerate?
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What quadrupole error we can tolerate?
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Limitation of method...

*GPT S2E simulation result
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We are working on

* Beam loses more particle in the core than halo
* Beam size and divergence has error <10%
» Slope error is <1% since the shape of phase space is preserved

* Emittance has error ~ 50%

*There should be way to retrieve the phase space from
two or more averaged images without slit

** There should be way to minimize the vertical
contribution without slit

Is this method still usable? YES



Application examples

p N Alternative of existing methods

* Alternative option of existing methods
Full image O O O
 Slice emittance measurement
Data taking time S > P < T
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Experiment



Transport matrix measurement and inverse mapping
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Comparison of slit scan and projection method

/Wher'e we want to see phase space
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Comparison of slit scan and projection method
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Application to inspect injector Shot-to-shot phase space check

Tracking of all jitter
sources with phase space
would help to find the
source of emittance jitter
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Conclusion

The projection scheme is used to project transverse phase space to screen.

The method is quite resistive to error sources (gap size, energy spread, strength).
The method is not appropriate for emittance measurement due to the slit effect.
The method has a limitation due to slit, but it can be applied many applications.
The method is successfully demonstrated by comparison with slit-scan.

AWA 1s working on finding advanced method to accurately calculate the emittance or
phase space without slit.



Thank you for your attention
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