XFEL Cavity Implementations

X-Ray Free-Electron Laser

 MADS8.15: traveling wave — simplified SRS
« MADBS8.16: standing wave — exact SRS
 MADX: no cavity

« MADX-PTC: traveling wave

« ELEGANT: standing wave

Winni Decking



XFEL

X-Ray Free-Electron Laser

TTF-700MeV-V4-OPT2

40 I
35— ‘/“ —
30 - —
25— —
E 2o —
X
(<=
15 |~ —
10 - -
51— J _
0 | | | | | | | |
0 20 40 60 80 100 120 140 160 180 200
s [m]
MADS8.15
MADS8.16
MAD-X.3.03.17
45 MAD-XPTC.3.03.17
40 ELEGANT.16.1.7

B, [m]

200

«difference between MADS8.15 and MAD-XPTC becomes smaller with increased

accuracy in MAD-XPTC Winni Decking
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trajectory is treated wrong in MAD8.15

difference between cases with/without RF are due to adiabatic damping
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« MADS8.16 and ELEGANT agree in optics and trajectory
treatment including standing wave cavities

« MAD-XPTC has qualitative agreement

* RF focusing has almost no effect for energies above 130
MeV

» Acceleration is needed for adiabatic damping of the
trajectory

Winni Decking
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