Diagnostics for Emittance Exchange Experiment
Below is a sketch of the proposed emittance exchange beamline layout with diagnostics shown.  It is generic enough to include both Helen’s and Ray’s designs.  It is also in what I would call the “infinite money scenario”.
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The “L” is short for location.  Below I will number all components by location number.  Next is a spreadsheet the lists all of the diagnostics, why you want them, and if they are part of a “bare minimum scenario”.  I’ll define “bare minimum” as “Ray thinks we need this diagnostic or we cannot measure emittance exchange”.
Some notes about the spreadsheet.

1) I make no mention of vacuum ports, ICTs, and faraday cups.  One can assume a cup at the dump, and an ICT located where you want it (perhaps between L1 and L2, L4 and L5, and L7 and L8.

2) I might image a “Daniel interferometer” placed at one location and a series of flipper mirrors to send OTR light from one location or another to do the bunch length measurements.  I don’t know how feasible it is.

3) In some locations (like L6), a BPM or OTR screen would work, both are not necessary.  Given the choice of BPM or OTR screen, I vote BPM.  Reason – I can better know the center of the BPM than the OTR screen.  There are spots in A0 where centering on 2 screens (like X3, X5) does not get the beam to the dump, centering on the BPMs does.  BPM’s are also faster and easier to use. I know Helen disagrees.

4) L1, L2 (no OTR), L7, L8, L9 (no OTR) exist now.
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Numbered according to location (1-10)

Device Justification Exist?? Bare minimum

BPM1 zero transverse position and angle into D1 in place yes

BPM2 zero transverse position and angle into D1 in place yes

BPM3 Momentum measurement/angle out of D1 no no if OTR3

BPM4 zero position/angle through DMC, dispersion measure no yes

BPM5 zero position/angle through DMC, dispersion measure no yes

BPM6 Angle out of D3 no no-if OTR6

BPM7 Zero position/angle into spectrometer, dispersion measureyes  - part of triplet yes

BPM9 Zero position/angle into spectrometer, dispersion measureyes - part of triplet ???yes

BPM10 Angle after Spectrometer no yes

OTR1 Emittance in place yes

OTR2 Beam spot size/ bunch length no no, bunch length can occur OTR1

OTR3 Momentum spread measurement no no - can be done elsewhere AND  BPM3

OTR4 Beam spot size prior to DMC no no

OTR5 Beam spot size after DMC no no

OTR6 spot size no no if OTR6

OTR7 Emittance yes  - part of triplet yes

OTR8 Bunch length yes  - part of triplet no -may incorporate with OTR7

OTR9 Spot size no no

OTR10 Momentum spread measurement no yes

OTR11 Momentum spread measurement no no

SLITS1 Emittance in place yes

SLITS7 Emittance yes  - part of triplet yes

YAG2 Emittance in place yes

YAG9 Emittance yes  - part of triplet yes

Compress 4Minimize bunch length Helen says yes no, IF bunch length is availible
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		Diagnostics for Tim's Experiment

		Numbered according to location (1-10)

		Device		Justification		Exist??		Bare minimum

		BPM1		zero transverse position and angle into D1		in place		yes

		BPM2		zero transverse position and angle into D1		in place		yes

		BPM3		Momentum measurement/angle out of D1		no		no if OTR3

		BPM4		zero position/angle through DMC, dispersion measure		no		yes

		BPM5		zero position/angle through DMC, dispersion measure		no		yes

		BPM6		Angle out of D3		no		no-if OTR6

		BPM7		Zero position/angle into spectrometer, dispersion measure		yes  - part of triplet		yes

		BPM9		Zero position/angle into spectrometer, dispersion measure		yes - part of triplet ???		yes

		BPM10		Angle after Spectrometer		no		yes

		OTR1		Emittance		in place		yes

		OTR2		Beam spot size/ bunch length		no		no, bunch length can occur OTR1

		OTR3		Momentum spread measurement		no		no - can be done elsewhere AND  BPM3

		OTR4		Beam spot size prior to DMC		no		no

		OTR5		Beam spot size after DMC		no		no

		OTR6		spot size		no		no if OTR6

		OTR7		Emittance		yes  - part of triplet		yes

		OTR8		Bunch length		yes  - part of triplet		no -may incorporate with OTR7

		OTR9		Spot size		no		no

		OTR10		Momentum spread measurement		no		yes

		OTR11		Momentum spread measurement		no		no

		SLITS1		Emittance		in place		yes

		SLITS7		Emittance		yes  - part of triplet		yes

		YAG2		Emittance		in place		yes

		YAG9		Emittance		yes  - part of triplet		yes

		Compress 4		Minimize bunch length		Helen says yes		no, IF bunch length is availible






