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The NLCTA Beam Position Monitor (BPM) system is described here. The system consists of 39 stripline BPM's. Of these, 32 are 1" diameter BPM's very similar to the ones in the SLC linac, 5 are of the "FFTB dumpline type" BPM's and 2 are of the "Final Focus 5-inch type" BPM's. All BPM's have four striplines.  Most of the BPM’s (37 of 39) will be configured to read out either a horizontal or vertical beam position for any one machine pulse. The coordinate selection is done in a multiplexer module which alternately connects either the vertical pair or the horizontal pair of striplines to the processor module. The remaining two BPM’s, those in the spectrometer section, are installed with striplines at 45 degree angles to the horizontal, and therefore all four electrodes must be read out on each machine pulse in order to measure either X or Y beam coordinates. The processor module is the type built for the Final Focus Test Beam (FFTB) project. These are designed to measure single bunch beams, but are capable of measuring the leading edge of a current pulse in the NLCTA environment. The multiplexer module is a new design for the NLCTA project.





Summary of Specifications:





Parameter�
�
BPM Type�
�
�
Common Names�
BPM 1.085S4.140�
BPM 2.047C12.125 �
5” Spectrometer BPM�
�
Drawing Numbers�
SA-290-161-08 (STD.)


SA-290-161-09 (bellows)�
SA-290-161-20�
SA-236-503-01�
�
Electrode ID�
19 mm�
41 mm�
96 mm�
�
Stripline length�
10 cm�
48 cm�
16 cm�
�
Quantity of BPM's�
32�
5�
2�
�
Time of measurement�
�
Beam position is averaged over the first 5 to 10 ns of the current pulse. It may be possible to measure the position of the tail of the bunch (last 5-10 ns) if beam current and position are sufficiently stable during the pulse. The definition of "sufficiently stable" remains to be determined. �
�
�
Pulse-pulse resolution @ Current�
�
10 mm @ 0.75 Amp


30 mm @ 0.25 Amp�
�
�
Accuracy of measured beam position with respect to survey fiducials (i.e. offset)�
± 0.100 mm


�
± 0.15 mm


�
± 0.15 mm


�
�
Dynamic range, (position)�
± 2 mm @ 0.75 Amp


± 4 mm  for I < .25 Amp�
±5 mm @ 0.75 Amp


±10 mm  @ I< .25 Amp�
± 5 mm @ 0.75 Amp


± 10 mm  for I < .25 Amp�
�
Dynamic range (current)�
�
10 mA < I < 0.75 Amp�
�
�
Precision of measured current�
�
10 %, Dependent on the rise time of the current pulse�
�
�
Accuracy of current measurement�
�
Initially 50 %, 10 % after normalization with beam�
�
�



�
BPM Multiplexer:





Parameter�
Value�
Conditions�
�
BPM's per Module�
4�
Four inputs, two outputs per BPM�
�
Bandwidth�
0 - 50 MHz�
�
�
Insertion Loss�
< 0.5 dB�
Selected channel�
�
Isolation�
> 50 dB�
Deselected channel�
�
Channel - channel matching�
< 0.05 dB�
0 - 50 MHz�
�
Contribution to BPM offsets due to insertion loss differences in multiplexer�
< 35 mm for SLC 1" striplines


< 75 mm for FFTB Dump striplines


< 90 mm for FF 5" striplines�
�
�
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