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The Beam current monitor (BCM) are designed for stable, low noise, non invasive beam current
measurements. There are two identical beam current moniter (BCM) cavities and, between them, one
Unser current monitor is located about 25 m upstream from the target center in Hall A. The Unser
monitor is a paramatric current transformer (PCT) which is simply a toroidal transformer designed
for non-invasive beam current measurement. The Unser monitor is calibrated by passing a precisely
known current through an internal wire and provides an absolute reference. However, the offset on the
calibration is noisy and the time average offset drifts in unpredicatable ways. By measuring a series
of currents over a short peroid of time, this can be minimized so that calibrations can be transferred
to the BCM’s. The Unser monitor is used to calibrate the two BCMs at high beam currents.

Figure 1: Schematic of HallA beam current measurememt
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The BCM is also a device for non-invasive continuous measuremnt of the beam current. It con-
sists of a stainless steel cylindrical cavity, 15.48 cm in diameter and 15.24 cm in length, with axis
considing with the nominal beam position. Resonant frequencies of the cavities are tuned to the fre-
quency of the beam. Inside each cavity there are two loop antanne, one of which provides an output
singal proportinal to the beam current. The RF output singnal from cavity is converted to a 10 kHz
signal by downconverter and fed to an RMS to DC converter board with a 50 kHZ bandpass filter.
After this conversion two output singlas are produced:

• One is sent to a high precision digital AC converter which produces a digital output as the RMS
value of the input signal averaged over a one second peroid. The converson of the voltage to
current for each cavity has to be determined in a calibration procedure.

• The other is split into three signals; each sent to an amplifiers with relative gains of ×1, ×3, ×10.
The ×1 signal are linear for beam currents from 10-200 µA. The ×3 gain can be used for beam
currents upto 100 µA. The 10 amplified signal is used to measure the currents upto about 30 µA.
Each amplified signal is then sent to an RMS to DC converter and the resulting DC voltage level
is sent to a voltage to frequency (V-to-F). The output from (V-to-F) is sent to a scaler. The num-
ber of counts measured by the scaler is proportional to the integrated charge. The constant of
proportionality between the V to F frequency and current has to be determined from calibration.

Besides this there are two new digital receivers for which a DAQ output is first converted to analog
signal and then send to V-F. The schematic diagram of the BCM system is shown in fig:1.

1 Unser Wire Calibration

The unser monitor has been calibrated with known injected current in HallA. Following plots represent
the fit result for wire calibration.

Figure 2: unser wire calibration
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2 BCM Calibration

The Unser monitor has a well known calibration, but it has an offset that is both noisy and drifts with
time. Intaking the calibration data, each different beam current is bracketed by a period of beam off so
that the drifting offset can be well determined for each different beam current used in the cabibration.
With these offsets determined, the average current for each nominal current is well determined and
the unser calibration can be trasnferred to the BCMs. The BCMs are not linearly, particularly at
small currents, so the calibration fit is made using only currents over the range that is required by
the experiment. This means that zero current is excluded from the fit. Following formula has been
utilized to calculate unser current.

Iunser = (f − f0)G (1)

Where;

G: Unser wire calibration gain.
f: Unser frequency at nonzero current.
f0: Unser frquency at zero current.

2.1 BCM Global Falibation Fit results
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2.2 Coefficients Comparison Table
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