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third party’s use or the results of such use of any information, apparatus, product, 
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by trade name, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United 
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The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof.  
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BACKGROUND -_-------- 
The Heavy Ion Transfer Line (HITL) will connect the Tandem 

Van de Graaf CTVDG) to the Alternating Gradient Synchrotron 
( A G S > .  Thia 2100 foot beam line will consist of a series of 200- 
foot long cells containing a quadrupdle doublet end small 
ateerlng dipoles, and several large dipole magnets to provide 
the required benda. Proper beam monitoring is neceasary to 
achieve the required high efficiency transport for such a long 
line at low energy. 

One of the primary measurements will be of the beam 
intenaity. Faraday cupa have been provided at 17 locatlona in the 
beam line (Fig. 1). While a Faraday cup is destructive to the 
beam, it providea a measurement of both DC and pula”ed beams and 
can operate over a very wide dynamic range. These will be used to 
successively tune each section of line for maximum transmission 
during aet-up. 

The amplifiers for the Faraday cup signal have been designed 
to match the two modes of TVDG operation, Pulse and DC, and to 
provide 2 gain settings in each. Thus not only does the gain 
change by a factor of 1000 between the 2 modes, but the bandwidth 
ia also reduced greatly for DC, to limit the noise. For the Pulse 
mode the actual beam current (electrical) in the line is expected 
to be about 256 u A  for oxygen and 10 UA for sulfur. For the DC 
mode the microAmps become nanoAmpa and the minlmum current might 
be ea low aa several hundred pA during turn on. 

The Faraday cup amplifier is designed to cover this range 
while providing a riaetime of leas than 20-uaec in the pulae mode 
and 1 maec in the DC mode. The electronics will be located near 
the cup (within 3 to 4 meters) and be able to provide a signal of 
10 V into 50 Ohms. Careful grounding of the shield of the input 
signal coax at the amplifier end only, will prevent ground loops 
and 66 Hz pickup. Tester of a prototype unit in the TVDG indicated 
that .tKe noise waa t/- 1 m V  on the 100 uA/V scale when viewed in 
the control roam. Figure 2 shows the amplifier output observed in 
the TVDG control room f o r  a 100 uA negative beam. with - 200 V on 
the biaa electrode. The DC mode was not tested at that time. 
Figure 3 shows the amplifier output for a 2.5 uA signal from the 
low current source test circuit E 1 3  at the 100 uA/V gain. The 
scope trace was taken at 5 mV/div and 20 useddiv. 

T h e  amplifier circuit schematic is shown in Figure 4. The 
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