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Introduction 

The Texas A&M University Penning Trap (TAMUTRAP) facility’s primary 
focus is to carry out experiments using radioactive ion beams to test 
the standard model.  One of the critical components of the TAMUTRAP 
facility is the radio frequency quadrupole (RFQ) linear Paul trap located 
on a high voltage platform in the beam line.  The RFQ is used to cool 
and bunch the incoming radioactive ion beam to make it suitable for 
injection into the measurement Penning trap.  Several electronic 
components have been developed as part of the RFQ control system:  a 
DC voltage divider; an RF filter circuit; and a fast, high voltage switch 
for quickly ejecting the ion bunch.  This poster will describe and 
highlight the progress made in developing these systems.  

 

A longitudinal electric field (DC voltage) of 0.5V/cm will be applied over  
the middle segments of the system by a voltage divider to create an 
almost linear decrease in potential. The Ions will interact with the field 
in such a manner that they accumulate in the shallow potential at the 
end of the RFQ. An appropriate setting of the last segment's potential 
will prevent ions from escaping.  

 

Voltage Divider  

The extraction from the RFQ is achieved by switching down the 
voltage applied to the last segment. It requires a rapid, precise signal 
to efficiently guide the ions back into the beam line.  A  Behlke high 
voltage (ultra-fast switch) is used to switch the voltage of the last 
segment and, a National Instruments FPGA is used to satisfy the 
precise timing condition of the signal. 

Extraction 

The signal from the switch is filtered to give a clean and precise signal. 
The output of this filter circuit will control the the cooler/buncher’s 
23rd segment. Large deviations in this output signal can lead to serious 
problems during extraction.  A multichannel DC power supply will 
input voltages to the two outer terminals of the filter (red&black).  The 
middle terminal (yellow) outputs the red or black terminal according 
to the input signal.   An RF level shifter has been integrated into the RFQ electronics to meet 

the operating conditions of the Behlke switch. This circuit supplies the 
DC power for the Behlke switch and the signal to extract ion bunches 
out of the RFQ. 

Signal Conditioning 

Results and Future Work 

I have assembled, tested, and/or mounted these DC electronics in the 
RFQ control system 

 
All circuits were tested with several instruments for successful operation 

 
The electronics that will operate at a high voltage have been 
successfully floated 

 
The best output observed for the RFQ extraction process was a smooth 
pulse with a rise time of about 500 nanoseconds 

 
Plug configurations and layouts have been created for future 
modifications. 

 
 A short guide to the FPGA controller has also been created to easily 
change the frequency of the extraction signal 

 
 The next step is to confirm accumulation and extraction in the RFQ 
itself in addition to maximizing the efficiency of both processes.        
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Box containing the voltage divider and wires 
for the DC power supplies  
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Front panel of the FPGA module  
                the Behlke fast, high voltage transistor switch 

Level shifter circuit board (left), circuit schematic (right), and the output (below) 
Box containing the filter circuit (left),the circuit schematic (right), and output 
for the  switch between two voltages (below) 
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