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1. PolariX transverse detlection structure 3. ATHOS diagnostics beamline at SwissFEL
« Atransverse deflecting structure is an RF cavity where the

* ATHOS is the soft X-rays beamline at SwissFEL at 3 GeV, two PolariX TDS are installed to measure the
Lorentz force is directed in the transverse plane, particles in longitudinal properties of the beam
different points along the beam will feel a different field so that
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TDS Parameters Measurement Parameters

TDS Length 1.2 m Charge 200 pC
TDS Voltage 70 MV Energy 3.4 GeV
Klystron Power 28 MW TDS Calibration 16.5 uym/fs
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FIG 2: Multiple polarizations

FIG 1: PolariX TDS working principle [1]
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2. 3D and 5D Reconstruction methodology

» Combination of two scans:
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Final results removed for publication
» 4D Reconstruction

* 2D slice images interpreted as projections of full 4D phase space
(x, x’, vy, ¥') rotated by an angle depending on the phase advance

Ix,y) = [ [ fu(x,x",y,y)dx'dy’
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(x{) = (singag COS((H’;))) = (x) FIG 10: Beam 2: 5D
Tomography
° I, (x4, 0,) is the projection along the 0., direction in the
horizontal phase space

Back-projection algorithm recovers transverse momenta x’,y’

1° iteration 2° iteration
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> 5D Reconstruction

 Combine transverse phase space (4D) with longitudinal coordinate (t)

» The measurement has been done in two settings: a short bunch (~ 19 fs) and a less compressed (~ 40 fs)
* Result: full 5D beam distribution

to mitigate collective effects in the compressor and reduce the beam tilt, as confirmed by the reconstruction.
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