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“lectron beam longitudinal phase space
restoration from the image after beam pass
deflector cavity and spectrometer arm
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Main beam parameters

Energy 30-60 MeV 80 MeV
Charge 0.1-1nC 3nC
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Facility Overview
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Beamline 2
Deflector cavity [ Experimental stations
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Deflector cavity at BL1
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Parameter Value

Field amplitude, VE/P? 8.48 kV/mW!?
Group velocity, v, 0.0267c¢
Attenuation factor, & 0.66 m™
Cavity length, Ly 0.46 m
Number of cells, N 53
Power ratio, P, /P;, 0.55
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Beam phase space at spectrometer
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Nature of image distortion

Electric field affect off axis

horizontal vertical
/\ particles — accelerate one and

----------- » Beam - 1T > decelerate another side of
/_ \ / the bunch
Electric Magnetic field

field

cross section

From “Transverse deflecting cavities” G.Burt, CAS 2010
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Vertical slit method

horizontal

Beam sliced by slit collimator
and then aligned with
Deflector Cavity center should
minimize beam distortion on
spectrometer image

Cross section
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Verflcal slit can be used for Deflector
field parametrization

XD
Electric 7
field

Magnetic field

Cross section

L _scan
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By scan of vertical slit position
over the beam with
postprocessing analysis of
series of spectrometer images
Deflector cavity field can be
parameterized
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space beam tomography

XD
Electric 7
fiel¢

Magnetic field

On fixed slits position beam
can be displaced horizontally
to built phase space map for
different beam crossections

cross section
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Work plan

* Build and install vertical slit
 Made it possible for horizontal scan
 Map the field of Deflector cavity by slit scan

* Build “Spectrometer image vs Slit position” response
matrix

* Apply response matrix on beam passed Deflector
without slit collimator

 Model deflector field in tracking code, use it for future
experiments
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Thank you!
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