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> Introduction

> Conversion scripts
» Numerical simulations
« 17,5 GeV beam energy
» 14 GeV beam energy
» 8.5 GeV beam energy
= Shortened SASE!1
= Lowered average beta in SASE1

> Summary




European XFEL (current status)
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Goal: To achieve lasing in SASE3 by disturbing the beam trajectory before SASE1
using fast kicker.
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Experiments

Considered cases

Beam energy SASE1 SASE3 Conversion scripts
(GeV) Alnm) A(nm) 1. astra2elegant (MATLAB script)
17.5 0.1 0.4 2. elegant2genesis (SDDS ToolKit)
14 0.23 0.4 3. genesis2elegant (MATLAB script)
8.5 0.62 1.1 4. elegant2genesis




1. astra2elegant
ASTRA beam file MATLAB script ELEGANT beam file
(X, Y, Z, PX, pY, pz, ....) — X, V, ¥, Ly, ....)
2. elegant2genesis
This program is a part of SDDS ToolKit

3. genesis2elegant

GENESIS ELEGANT

Current

All slices have All macro
the same number particles, have

of macro particles,| the same charge.
but different s

currents. l genesis2elegant

¥

N, -particles per slice
Different treatment of l,

; N. =N, — li -current of i-th slice
macro particles ! P
max | ax ~Max. current




Numerical simulations

Kick by KFBX.1893.TL fast kicker and correction by CEX.2795.T4 and CEX.2799.T4 correctors
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Beam centroid for 17,5 GeV case when kick is equal to 4 prad
Considered cases for kick values
17,5 GeV 14 GeV 8.5 GeV
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ASTRA beam before TL section
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Beam file provided by Guangyao Feng




Numerical simulations (E=17,5 GeV, Q=1nC )

Rad. energy along SASE1 (0,1 nm) Energy spread after SASE!
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Numerical simulations (E=17,5 GeV, Q=1nC )

Rad. energy along SASE3 (0,4 nm)
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ASTRA beam before TL section
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Numerical simulations (E=14 GeV, Q=1nC )

Rad. energy along SASE1 (0,1 nm) Energy spread after SASE!
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Numerical simulations (E=14 GeV, Q=1nC )

Rad. energy along SASE3 (0,4 nm)
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Bunch current (A)

Numerical simulations (E=8.5 GeV, Q=1nC )

ASTRA beam before TL section
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Numerical simulations (E=8.5 GeV, Q=1nC )

Beam centroid along SASE1

Rad. energy along SASEL (0,62 nm) for different kick position
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Rad. energy (mlJ)

Rad. energy along SASE1 (0,62 nm)
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short SASE!1 SASE3
Kick Value Ly /LK | B JESON) L /LS E../ES™
6 prad (K2) - - 1.02 0.4
8 prad (K2) - - 1.01 0.98
8 prad (K1) 1.11 0.81 1.03 0.14
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Beta matching
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Rad. energy along SASE1 (0,62 nm)

Beam centroid along SASE!1

300

for different kick position
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Radiation energy along shortened SASE1

Rad. energy (mJ)
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Traj. max. deviation in SASE1 and rel. change of sat. length and rad. energy at saturation

Traj. max.
Beam energy | Aga | Asas ‘ J-m SASE3
(GeV) (m) | (nm) Pref. kick value |  dev. in L | g_ gionan

SASEI (/Jm) sat/ —sat sat sat

17.5 0.1 0.4 4rad at K1 173 1.04 0.91

14 0.23 0.4 8urad at K1 352 1.02 0.78
8.5(B,, = 33m)

short SASEL 8urad af K2 300 1.01 0.98

8.5(B,, = 17m) | 0.62 11 8urad at K2 227 178 0.45
8.5(B,, = 17m)

short SASE1 6prad af K1 195 1.01 0.7
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«  Will be presented at IPAC'16
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