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Time-driven beam delivery I 
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Position and current control based on trajectory tables: 
 

 

beam position   beam current 

time 
[ms] 

position 
[cm] 

0 – 5 

40 – 3 

60 0 

100 + 2 

150 + 3 

200 + 5 

Hall 

probe 



interlock 
 

high limit 

 

low limit 

 

 

 

 

actual signal 

Beam position interlock 
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Time-driven beam delivery II 
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Position and current control based on trajectory tables: 
 

 

beam current   beam current 

time 
[ms] 

current 
[nA] 

0 0.0 

1 0.3 

60 0.3 

80 0.2 

199 0.2 

200 0.0 

ionization 

chamber 



interlock 
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Beam current interlock 
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Response of our test system to tolerance violations 

300 µs 



Summary 

• First implementation of real-time beam moni-

toring on a proton therapy beamline  
 

 position:  indirect supervision via Hall probes 

  in beam-scanning magnets 
 

 current:  direct supervision via ionization 

  chambers at the end of the beamline 

 

• Identical monitoring devices for conventional 

and accelerated scanning mode 

 

• Ongoing: testing of error scenarios and interlock 

resumption strategies  
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