FFA@CEBAF Working Group | Minutes
Meeting date | time 3/4/2022 | 11 AM EST | Meeting location (virtual) 	 
		Meeting called by
	Alex

	Type of meeting
	Weekly Meeting

	Facilitator	Alex

	Note taker	Ryan

	Timekeeper	Alex



	Attendees
Ryan, Alex B, Kitty, Stephen, Randika, Andrei, Alex C, Dejan, Vasiliy, Jay,


Intro discussion
Play places and adults playing on kid’s toys! 
Agenda topics

Time allotted | 30 minutes | Agenda topic FOA Proposal | Presenter All
· Re-hash last week’s chat:
· [image: ]
· Magnesium Diboride package wrapped into another FOA with SRF group
· [image: ]
· JLab leads with BNL and Cornell
· Spata had tentative budget and “streamlined” the proposal and language
· [image: ]
· Carefully decoupled from JLab LDRD – Must be complimentary with minimal overlap
· At least half a dozen physics needing ~20 GeV
· Side discussion about putting magnets under present arcs
· Technically room for small permanent magnets
· Can’t have single FFA to go from 10-22 GeV – magnets can’t handle that range
· Also SR problems
· Split into 2 FFAs still the current baseline, but will evolve
· Andrei contacted division director at BNL (and one other) – got message from Dr. Gupta (after Jay’s initial message) – they are organizing details
· Favorable outlook
· Wolfram already said this is a good opportunity for joint work.
· [image: ]
· This could likely fit into timeline of funding
· Need to design beampipe
· Starting emittances
· Jay: we have some tight apertures that we know about
· Vertical plane at end of 5th pass, 2/3 above design emittance, etc…
· SR dominant in horizontal
· Have a feel and many measurements to show how it shrinks/grows in first 3 passes
· Already have too much on the plate, so maybe strike this
· Stephen really needs to know the aperture for the magnet design
· Care about vertical size, and it could be sizeable
· After 3 passes, geometric is ~ 1nm
· Stephen only cares about arcs
· What’s the design rule?
· Rule of thumb: 10 sigma
· 3 mm total gap ok?
· No – steering allowance etc…
· So we DO need to find the answers for Stephen – we don’t have them right now
· Magnet costs are going up drastically
· We could do this now? Maybe through beam studies?
· Dennis Turner may have some answers already.
· Deadline for application is in April
· Let’s make a deal that we have at least a draft finished before third week of March
· Already happening on JLab’s side
· What is consensus?
· [image: ]
· Stephen:
· [image: ]
· Not final version, but during conversation this screenshot was taken
· Please see Stephen’s final version once it’s available
· Need to discuss Cornell’s contribution – zeroed for now.
Conclusion 

	Action items
	Person responsible	Deadline
	

	
	





Special notes 

Pathway to Repository: https://jeffersonlab-my.sharepoint.com/:f:/r/personal/tristan_jlab_org/Documents/Grad%20Student%202019/Graduate%20Student%20Steering/CEBAF%20FFA%20Working%20Group?csf=1&web=1&e=78bf9R
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Joint FOA Proposal JLab/BNL/Cornell

1) Permanent magnet construction - make a full-length permanent
magnet prototype ($0.5M - $1.0M). All BNL scope that builds off of
Stephen Brooks' LDRD.

No draw on JLab resources outside of the FFA collaboration meeting
discussions. No issues.

2) Magnet measurement and radiation tests - for above prototype do
magnet measurements at BNL and radiation studies at Cornell.
No draw on JLab resources outside of the FFA collaboration meeting
discussions. No issues.
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Joint FOA Proposal JLab/BNL/Cornell

3) Lattice Design Studies - BNL, Cornell.and JLab joint effort.

a. Physics motivation - Why raising the energy from 12 GeV to 22 is beneficial for physics.

b. Emphasize that approach with FFA provides the most beneficial solution as a single beam
line can transport the required electron energy difference using additional multiple passes
thought the linacs.

c. Bringing electrons back to the two linacs requires additional splitters and time of flight and
M56 corrections. The limited space before and after linacs requires significantly stronger
septa and separation dipoles.

d. The significant increase in energy brings additional limitation in synchrotron radiation as
the radius of the available arcs are fixed ~80 m. Solutions for the FFA arcs need to be
optimized to reduce the synchrotron radiation not allowing beam emittance increase.

e. Emphasize significant savings on the electrical power as the FFA arcs are made of
permanent magnets.

f. Emphasize that the size and weight of permanent magnets is significantly smaller than of
the regular iron magnets.

g. Emphasize that the FFA lattice design will improve dramatically the beam properties and
present limitations as the dispersion function is in cm instead of meters range.

h. Stress confidence that the open aperture permanent magnets will be very high quality
magnets (as learnt from CBETA where a new very successful permanent magnet
technology was developed.
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Joint FOA Proposal JLab/BNL/Cornell

4) CEBAF vacuum chamber size studies - This thread was initiated by
Stephen and involves studies and experiments on how small the
CEBAF beam pipe can be, as the FFA has a very steep cost
dependence on this. General idea is to manufacture narrower pipe
sectlons or a vertical collimator based system to be inserted into
'CEBAF and tested with full power beam.

Is it really necessary to design, build and install something in CEBAF to tell
us what we know?

If there's more to learn, are we comfortable with committing to a high-power
demonstration in CEBAF?

Joint FOA Proposal 4 J on Lab
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1) Make a full-length permanent magnet ($500k-$1M). Going beyond the
scope of BNL LDRD, it would improve confidence to make a full-size
prototype.

2) Magnet measurements to be done at BNL, while radiation damage
could be examined at Cornell

3) Lattice and design studies. We still need to do many person-years of
these. FOA even for only 2 years would help and could be a stepping
stone for future lab project
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Group by: Work package Year 1 (¢Year 2 ($Total ($k)

Permanent mag. 300 100 400
Magnetmeasur 200 400 600
Lattice design 2 500 500 1000
Institute Year 1 (¢Vear 2 (¢Total ($k)
BNL 550 1200
Cornell 5% 200 300
JLAB 250 250 500
Expenditure trYear 1 (4Year 2 (sTotal ($k)
Hardware 250 550
Labour 300 750 1450

Initial guess logic was: most people don't want less than 100k in any of these cells, otherwise work done is marginal
[Permanent magnet construction will be front-loaded for hardware to buy permanent magnet material, which is expensive right now
This can be balanced by making the magnet testing be larger in year 2 (as we'll need a magnet to measure first)

Notes

[BPM design? With vacuum chamber?

Controls and correction system? With lattice design?

jay
Scott
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Joint FOA Proposal JLab/BNL/Cornell

1) Make a full-length permanent magnet ($500k-$1M). Going beyond the
scope of BNL LDRD, it would improve confidence to make a full-size
prototype.

2) Magnet measurements to be done at BNL, while radiation damage
could be examined at Cornell

3) Lattice and design studies. We still need to do many person-years of
these. FOA even for only 2 years would help and could be a stepping
stone for future lab project

4) Possible experiment and other studies, e.g. how small the CEBAF beam
pipe can be, as the FFA has a very steep cost dependence on
this. Perhaps moving collimators or manufacturing narrower pipe
sections to be inserted into a CEBAF line and tested with full current
beam.
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