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Prior efforts have investigated the beam sensor for the transverse

measurements. These studies have concluded that a capacitive (¥split cylin-
der) device is best from the standpoints of space, utilization, sensitivity,
mechanical outline and many of the electronic requirements. One difficulty,
however, with the capacitive element as a sensor is that an efficient means
must be found to convey the induced charge collected by the electrode to the
point where the signal is processed for sum—and-difference computation or for
ratio computation. In a radiation environment such as near the beam line,
semiconductor electronic devices, the usual means of processing signals, can-
not be used because of their susceptibility to subsequent degradation in
their characteristices. As shown in Figure-1, a matching network is proposed
as a means to convey the electrode signal to an area (estimated to be 10 feet
away from the beam line) where the effects of radiation on semiconductor com-
ponents is negligible. In this way it is believed that most of the signal

processing problems with component reliability can be resolved. During the
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Figure-3, where the response to a simulated rectangular beam pulse applied
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The test illustrates that the response is preserved very well over the range
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of anticipated beam pulse widths and a measurement of the transfer signal
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loss indicated only about a factor of 2.5 from electrode to the load (termin

in amplitude or frequency content.

A second very important circuit, having impact on the entire concept, is
the CLAMP/RESTORER shown in the Figure-1 functional diagram. This circuit
must restore the signals dc component so as to be able to measure the true
energy components of the electrode potentials. The peak measure of the sig-
nal would not be adequate as the Boosters temporal beam profile changes mark-
ably during the machines cycle and as a result this easily measured quantity
does not contain the needed information to obtain normalized position data.
A measure of the electrodes signal which is adequate 1s the average of a dc
restored peak-to-peak signal. An electronic circuit configured to do this is
shown in Figure-4. 1In this figure the follower buffers the electrode signal
and permits the operational amplifier and diode/capactior (Do and Ce) circuit
to create the unipolar dc-restored signal from the beam electrode. The diode
D1 and 1K resistor prevent latch-up of the operational amplifier, a common
problem with high bandwidth restorer circuits. The integrator and associated
BUS INTERFACE control the amount of time (# turns) the beam signal is inte-
grated to secure a measure of the average transverse beam displacement. With

an operational amplifier having 400 MHz gain-bandwidth and with an ordinary
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to that of the lower section) and to realize rise time values of less than

Tns and droop value less than a few percent @ the 200 k ohm impedance level,

It was also found that the attenuation ratio values were not very sensitive

to the input capacity of the follower (variation to + 2pf about the 5pf

assumed value, and + 500KQ about the assumed 1.8Megohm value of the input

resistance).
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