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Figure 1: Schematic layout of the European XFEL beam 

distribution  

 

 

 

- -

-

 

 

 

 

-

 ___________________________________________  

 

* ilya.agapov@desy.de 



 readouts and time delay between 

readouts. Most of the signals at the European XFEL ac-

celerator are available with a 10 Hz repetition rate, so 

averaging over 10 readings takes  1 s. This approach is 

used for SASE optimization. In other cases the objective 

function signal is usually more stable and  does not re-

quire averaging. Second, setting the initial simplex size 

well above the noise level helps the optimization to con-

verge to the proper value. This situation is illustrated in 

Fig. 2, where a simulation of a noisy Gaussian signal 

minimization is shown. Nelder-Mead method with a small 

initial simplex size (red curve) fails to find the minimum, 

in contrast to the method that uses a larger initial simplex 

(green curve).  Generic Optimizer allows to define the 

size of the multidimensional simplex (i.e. initial step for 

each device) in each dimention individually. 

 

Figure 2: Objective function vs. actuator (blue curve, 

lower axis). Objective function vs. iteration number for 

different initial steps (red and green curves, upper axis). 
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a text editor opens from the optimizer GUI and 

the objective function can be coded in Python with 

PyDOOCS  or the OCELOT machine interface API, 

without any limitations. 
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Figure 3: The generic optimizer GUI and dispersion op-

timization after the laser heater  

 

 

Figure 4: Objective function and alarm selection 

 

-



-

-

 

 

-

 

 

-

 

 

Figure 5: SASE tuning with 4 quads in the injector dogleg 

section. SASE level increased from 100 uJ to 240 uJ. 

Many inactive devices are seen in the actuator panel.  

 

 

Figure 6: SASE tuning with 4 correctors in front of the 

undulator section. 
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Figure 8: Correlation tool showing orbit-energy correla-

tion (dispersion)  

 

 

 

For the sake of providing a complete set of control 

tools within OCELOT, an orbit and dispersion correction 

tool following a standard response-matrix-based approach 

was developed and is in operation at the European XFEL 

(see Fig. 9.). 

 

 

Figure 9: Orbit and dispersion correction tool 
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Figure 10: On-line optics monitor 
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