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Integral Optics Test Accelerator (IOTA)

All pictures are provided by NML at Fermilab[1]
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Bunching and Modulation
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The IOTA Bunching Cavity

Drawing of IOTA Buncher1

•  Cavity	has	two	sec.ons	
•  2	MHz	sec.on	bunches	

protons	
•  30	MHz	sec.on	

bunches	electrons	and	
modulates	protons4	
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PID Loops and Controls Theory

•  Proportional, Integral, Derivative

•  Used to prevent oscillations in controls systems

•  Origin can be traced back to 19th Centaury steam ship 

controls3

PID Control Loop Equation2



Overview of PLC based RF Control System
Diagram drawn with Gliffy graphics website
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System Implementation



Old Single Ceramic Break with One Stepper for Testing
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 Mounting for Testing



Phase of RF Cavity with Untuned PID 
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Live Test and Results
Phase of RF Cavity with Tuned PID 

Untuned PID Output Tuned PID Output

Phase	Phase	

Steps		Steps	

Clock	Time	

Clock	Time	

Clock	Time	

Clock	Time	
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