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PRS20401 – Add Support for 64 Strip Systems.
1 New Versions

The following new versions have been generated:
	SYSTEM
	Hardware
	FPGA
	Software

	Scanning Controller Gateway Server
	PC
	
	3.8c

	SGCU controller
	A500
	
	

	RCU controller
	A500
	
	

	FCU controller
	A500
	
	3.34

	NECU
	A500
	
	

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS readback
	M10
	
	

	Magnet field readback
	H10
	
	

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	
	

	Dosimeter for IC1/IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	A30
	
	


1.1 Requirements
Some of the ionization chambers monitored by the FCU on IC2 and IC3 used to measure the beam profile have 64 channels for each axis. The present system is designed to handle the standard 32 channel chambers. See “Design of the beam position measurement on the 64 strips chamber – YCL – 13 Feb. 2009” for design details.

For reasons of cost and speed, a single 32-channel I3200 is used to read out 64 strips in nozzles which are fitted with 64-strip ICs.  An IBA interface unit connects the strips so that strips 1 and 33 are connected to I3200 channel 1, strips 2 and 34 to channel 2 and so on.  The result is that a beam that sweeps across the IC will appear in effect to cross twice (the response function is two-valued).  However because the two alternative positions are well separated, it is possible to define beam position validation logic without risk of confusion.

Consider an arbitrary asymmetric beam profile which can be at various places on a 64-strip detector.  For compatibility with the software, we’ll re-number the strips as 0 through 63.  The corresponding response of an I3200 connected such that strips (0,32), (1,33) …. (31,63) are connected together is shown below on the right, with the actual currents on the IC strips on the left.  The peak channel is marked on the response with a vertical line.  The simulations show the response you will see as the beam crosses the IC from left to right.
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Figure 46. Reading out a 64-strip IC with 32 channel electronics as the beam crosses from left to right
1.2 Design

1.2.1 Setup
A new sc_setup.xml parameter has been added to the <beamDetection> node for each room:
        <fcuStripCount value="64" />

	Parameter
	Description

	fcuStripCount
	The number of strips in the chamber (N). In particular, when this parameter is set to 64 the new 64 channel algorithm is activated. Otherwise the 32 channel algorithm is used.


1.2.2 Algorithm
The algorithm used to validate that the beam position is in tolerance is as follows. W is the selected width in channels that will be used for the centre of gravity and width calculation.

1) Subtract the stored background offset array from the channels.

2) Find the peak channel, M.

3) If M<=W/2 or M>=31-W/2, assume the beam lies across the middle.  Pack out the W/2+1 channels needed for the computations by taking channels from the other end of the I3200 response.  Thus for packing channels >ch31, chN = chN-32. For packing channels <ch0, chN = chN+32. Note that this is only strictly appropriate for case (c.).  Cases (a) and (e) are mis-handled, but this is tolerated in the interests of simplicity.

4)  Calculate the centre of gravity (CoG), and width (one standard deviation, treating the peak as a frequency distribution) in the channels covered by W.

5)  For the CoG, assume that the result is two-valued, with the second value given by CoG + 32.  Note that our knowledge that the result is actually single-valued for (c ) is not exploited in the interests of simplicity.

6)  Compute the two positions in strips (all computations by the controllers are performed in strips).
PosA = CoG 
PosB = CoG + 32

7)  Evaluate the pass fail test against PosHi and PosLo criteria

IF [(PosLo<PosA<PosHi) OR (PosLo<PosB<PosHi)] THEN PASS
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