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4 Linac Lattice of PAL-XFEL Linac Parameter for HX FEL )

LS BXS  pocnper SOUXT Beam energy (GeV) 10
Beam charge (nC) 0.2
RE Gun 15 Gev Slice emittance (mm-mrad) 0.4
L1 X BC1 L2 BC2 BC3 H
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Optimized Linac Lattice

0=4.92°,AL=43m  0=2.98°,AL=6.6m 0=1.68",AL=7.0m
Beam parameters Rg=-65.50 mm Ry=-37.97 mm Rg=-12.69 mm
Beam energy = 10 GeV Proj. emit. -x = 0.337 um 5 Bez Bes
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& J J
Current = 2.91kA Sat. power = 12.0 GW 19.0MV/m 2220 MV 19.1 MV/m 19.3 MV/m 20.3 MV/m
Bunch length = 65fs Sat. length = 52.8m e s o -

End of injector 0.33 GeV 2.54 GeV 3.47 GeV 10.04 GeV
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Dynamic Error Simulation

Linear Interpolation Method (ref. LCLS CDR) Error Study with Random Errors
Tolerance Budget Error Setting Beam Jitter
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Simulation with Misalignment
Alignment Tolerance of BC Emittance Dilution by Misalignments &
HOM of Bending Magnets Emittance vs. BC1 misalignment Compensation with Beam Correction
HOM BCL BC2 BC3 : Simulation Setting Emittance Dilution & Compensation
b,/b - 21,60 x 10716 | -1.60 x 1016 crror distribution; gaussian #of samples = 50 ¢ il I 3
o error amplitude = o Error factor: 0.05~2.5 =2 - yeaxis
by/by | -0.93 x 10 | -0.80 x 10 | -0.80 x 10+ cutoff =3a T & 4
& a0 AR o RAE A O RO &1 & i a 3 s W Element rms errors (Gaussian, 3-c cutoff) Value Unit T _
b,/b, - - - adidnd i 100 (dX, d¥) pm g =
' Vs, . 2 > | e misalignment 12 o HE - =
byb, | 3.68 x104 | -057 x10* | -0.57 x 104 W 05 rsd. e T T R b o W
Bends tilt 0.5 mrad. Misalignment (o, pm)
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Error Setting Tolerance of BC magnets 6 = 80-um misalignment : [ ‘
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Element | parameters | Value | Unit BC1 Unit M1 M2 M3 Mg e — BPM resolution =5 pm ) :
Ap deg. 0005 0005 0005 0010 — One-to-one correction & local BBA ' ' " Longitudinal posicion (m) ”
Ap (tilt) 0-0.1 degree Ax mm 90 25 6.0 30
Ay mm 0.200 030 035 0.50 Su m ma ry
Bends Ax 0~10 mim [ e o1 0 30 0z | Compensate with R B
Wipole tie comecion by wim ol o Machine tolerances were determined
magnets) Ay 0~10 mm BC2 Unit M1 M2 M3 M . . . . . . .
- - = - — Linear interpolation method & confirmed with random dynamic error simulation
Az 0~10 mm Ag deg. 0010 0015 0,020 0,020 . K
Ax mm 10 75 60 10 — Machine tolerances are reasonable with A7/ [;<10%, AE / Ey<0.02%, At< 20 f5, Ae, /e, ¢<10%
: - ij :(: :; E:: — Significant parameters for the beam stability: @1, @5, Vi, Vs, 0y
BC3 i w1 v + Emittance dilution by misalignments
i: deg “':’;" “‘]‘:0 U‘:’:s 0‘?:" — Alignment tolerance of BCs were calculated by 2% of emittance dilutions
I mm
Ay mm 10 10 10 10 — 500% emittance dilution is arisen by 80-pm misalignments of all elements in the linac lattice

A ulll 1 2 2 10 — Compensated by beam correction: 60% / 30% by 1-to-1 correction, 50% / 15% by local BBA




