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Introduction: 
The lasing process at theEuropean XFEL is based on SASE principle; so the X-ray pulses created in the undulators have to be characterized by photon diagnotics 

 in order to find and tune this process and provide beam information to users. 
For commissioning of the single segments of the SASE-undulators (use of K-Monochromator), spontaneous radiation will be used. 

For simulations of Single-Shot Spectrometers we assume complete SASE radiation. 

Conclusions: 
Raytracing tool RAY is used to perfom simulations of diagnostic spectrometers for XFEL 
External undulator source files of WAVE have been implemented in RAY 

The K/K value can be determined with a precision < 10-4 
Two designs for single-shot spectrometer were simulated   

  - Crystal design calculations agree with experimental results of Yabashi;  
    FWHM: 16.5 meV (@E = 10 keV)   
  - RZP design has an energy resolution of 3.2 meV (@ E = 10 keV) (0.327 meV @ 1keV) 

Single-Shot Spectrometer 
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Comparison 
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Simulation Experiment 

Good agreement! 

Parameters for simulation 

Setup 
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E = 10 keV 
dav = 100 nm 

 = 0.1739° ≈ 3.039 mrad; R1‘ ≈ 280 m;  R2‘ ≈ 20 m 

Setup 

Parameters: 

Slope Errors (@mirror): 
0.5‘‘ x 1.5‘ 
(saggital x meridional) 

photon energy (keV) E (eV) E / E 

5 0.49 1x10-4 

      

10 1.2 1x10-4 

  0.065 6.5x10-6 

20 2.3 1x10-4 

  0.104 5x10-6 

2 x Si 111 (333) channel-cut  
monochromators 
Energy resolution: 

12,30 12,33 12,36 12,39 12,42 12,45 12,48
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K-parameter
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K/K = 2.72x10-3 

Flux through pinhole (1 mm2) Flux without pinhole 

K/K = 2.57x10-3 

Centroid method 

Eph1 = 12400 eV Center @ K = 2.34649 

Eph2 = 12462 eV Center @ K = 2.33853 

E/E = 5x10-3 K/K = 3.39x10-3 
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 xc = 2,34649

 

 xc = 2,34633

K-Mono 

Setup 

Differentiate, Gaussian fit 

E/E = 1x10-4 

K/K = 6.81x10-5 

RAY[1] 
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Goal: determination of spontaneous radiation of 

one undulator segment with K/K ≈ 10-4 

12.4 keV 12.4 keV 
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 xc = 2,34649

Flux without pinhole 
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12400 eV 

12401.24 eV 
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Best achieveable  
precision: 

Goal is achieved! - Mission completed! 

3.2 meV 

Electron beam parameters: 
Electron energy: 14 GeV 
Emittance: 0.97 mm mrad 
Beta function: 32 m 

x,z = 34 µm 

x,z‘ = 1 µrad 
 

Undulator parameters: 
Period length: 40 mm 
No. of periods: 125 
Gap-range: 10-28 mm 


