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1. Calculating the dissipated heat from the initial 

measurements of the individual cavities before the-

ses got installed into the cryo modules. 

2. Calculating the dissipated heat from the measure-

ments of the individual modules (with eight cavi-

ties) before they got installed into the XFEL tun-

nel. 

3. Calculating the dissipated heat from the measured 

RF and the boundary parameters of the cryogenic 

string. 

The basic implementation in the XFEL case is version 

three (3) where version two (2) is used to cross check the 

results of three. 



have to understand the existing cryogenic control imple-

mentation of a cryogenic string in the XFEL. 

Cryogenic Controls for a Cryo Sting in the XFEL 
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Figure 1: Heater power decreasing while RF power in-

creases and thus dissipates the same amount of heat into 

the LHe bath. The overall energy balance stays constant. 

 

 

 

 

 

 

 

 

 

 

  

  

 

  

 

 

 

 

 

Figure 3: Repetition rate and pulse form. 

 

 

 

Figure 2: A cryo string in the XFEL consists of of twelve cryo modules. The main control loop is configured to keep 

the LHe level constant by setting the JT valve accordingly. 



 

 

 

 

 

Figure 4: Soft IOC(left) for heat loss calclation and cryo 

control IOC (right) 

 

 

 

 

Figure 5: First run with heat load compensation switched 

on. And first RF trip the next day. 
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Method Two (2) 

 

 

Method One (1) 

 

 

 

 



 

 

 

Figure 6: Qload as a function of the gradient (MV/m) 

 

 

 

 
Figure 7: 

problems in a cryo string. 
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