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XFEL Simulations with SIMPLEX and GENESIS

(Some preliminary results)

1. Simulation software.
2. Test with sample input files.
3. Beam parameters.
4. Focusing lattice.
5. Some results of XFEL study 
with SIMPLEX and GENESIS
6.Questions

OUTLINE
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SIMULATION SOFTWARE

GENESIS (2001)

SIMPLEX (2005)

http://radiant.harima.riken.go.jp
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TEST WITH SAMPLE INPUT FILES

SIMPLEX Sample Input File ('scss1A.in')

0

1

2

3

0 20 40 60 80 100 120

Z [m]

P
ow

er
 [G

W
]

GENESIS Sample Input File 'tesla.in'
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Focusing lattice(SASE1)
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4. Undulator system

Undulator system parameters are defined in the result of 
detailed simulation (with actual number of the particles) 
with the FAST code [TDR]
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SASE1 undulator line description (S2E meeting, March 10, 2004)
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Beta function in the SASE1 undulator
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Beam parameters

Electron energy [GeV] 17.5 
Bunch length [m] 2.5x10-05 
Bunch charge [nC] 1 
Emittance, xε   [mm-mrad] 1.4  

Emittance, yε [mm-mrad]  1.4  
Energy spread [MeV] 1.5 (8.57 x10-05) 
Peak current [kA] 5 
Bunch shape Nearly Gaussian 
γ  34246.6 
xσ [mm] 0.03620 

yσ [mm] 0.03620 

x′σ [mrad] 1.13 x 10-3 

y′σ [mrad] 1.13 x 10-3 
 

Bunch parameters at the entrance of the undulator system SASE1
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POWER PLOTS (SASE1)

No offsets (SIMPLEX)

0

4

8

12

16

20

0 50 100 150 200 250

Z [m]

Po
w

er
 [G

W
]

No offsets (SIMPLEX)

1.00E-06

1.00E-03

1.00E+00

1.00E+03

0 50 100 150 200 250

Z [m]

P
ow

er
 [G

W
]

No offsets (GENESIS)
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SIMPLEX sdeady-state(20000 macroparticles) 
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BEAM OFFSET AT THE ENTRANCE OF THE UNDULATOR 

(SASE1)
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QUESTIONS

• If given arrangement of undulator system 
is adequate, is 8 cm space enough for 
vertical corrector?

• What is the most appropriate criterion to 
define FEL performance (brilliance, 
saturation length, # of photons)?
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