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This note describes the toroid elements used in NuMI transport line to measure the beam current. 

CT’s (Toroids)

NuMi beam line uses two Pearson current transformers (CT) with a scale factor of 1V/A to measure the integrated batch intensity. The scale factor of the CT is set by the burden resistor. In a standard Pearson CT, the stamped scale factor becomes 0.5 V/A when terminated into50 Ω. The CT has an RCA connector serving as an output, attached to this single-ended connector a male-to-male extender is used to attach a Pomona box containing a band-limiting filter with a corner frequency of 10 MHz made up of two 39 picoFarad capacitors and 5 turns of wire on a 3/8 in OD. 4C4 core making 1.2 microHenry inductance. The Pomona box turns the singe-ended signal into a differential signal and the output is connected through a twinax connector.

Connections

The output of the Pomona box connects through a trumpeter TWC-78-2 cable using a twinax connector for both the upsteam CT (E:TOR101 now called E:NUPT) and the downstream CT (E:TORTGT). 

E:NUPT will be instrumented at MI-60 North using NIM bin in rack MI60219.  Digital interface for the reading will be a CAMAC 284 module in Crate $73 N18.  This crate is also in rack MI60219.  The CAMAC 479 module in Crate $70 N17 will provide a timer for sampling. (Acnet parameter E:xxxxxx)  Crate $70 is in rack MI60227. 

E:TORTGT will be instrumented at MI-65 underground Power Supply Support Room using NIM bin in rack THSR104.  Digital interface for the reading will be a CAMAC 284 module in Crate $E6 N14.  This crate is in rack THSR103.  The CAMAC 479 module in Crate $E6 N16 will provide a timer for sampling. (Acnet parameter E:xxxxx)
Beam Pipe Mounting

The Pearson CT’s go around the outside of the beam pipe. There is a ceramic gap installed in the beam pipe where the CT overlaps the beam pipe. The CT is held in place by a stand described by drawing 8890.127-MC-422585. The stand is designed so the beam image current can flow across the ceramic gap by flowing along the inner walls of the CT stand.

Integrator Module

The toroid integrator module receives a trigger signal (Acnet parameter E:xxxx)  from a MI clock system through a BNC in the rear panel to start the measurement. The CT signal connects through a 78 Ω twinax cable in the rear panel of the module and received as a differential signal. The burden resistor across the differential pair is a 127 Ω resistor with a 100 Ω resistor connected from each terminal to ground. The resistor combination presents a 78 Ω termination to the CT. The scale factor of 1V/A becomes 0.609 V/A. The signal gets integrated and digitized and is available as a 16-bit signal, on a D-connector on the rear of the module. Also the digitized signal goes to an FPGA where the integrated and digitized signal period is compared to timing set by on-board switches. The output of the FPGA is converted to an analog signal via a DAC, then amplified with a gain of 4 and is available on the rear panel BNC (50Ω driver). A front panel high-impedance monitor signal is also available.

Toroid Scale Factor

The analog signal has a scale factor of 1.142 E12/Volt.  The digital signal is four times smaller or 0.2855e12/Volt.

