FFA@CEBAF Working Group | Minutes
Meeting date | time 3/25/2022 | 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, Scott, Jay, Kitty, Andrei, Kirsten, Dejan, Stephen, Todd, Vasiliy,


Intro discussion

Agenda topics
Time allotted | 25 minutes | Agenda topic FOA Proposal | Presenter Alex
· Discussion of abstract for FOA
· [image: ]
· Includes physics case
· Lee says there are people in the EIC community which do LT separations. Simply assume that there’s no transverse to worry about
· Suggests “conventional Rosenbluth LT separations”
· Folks at DOE won’t get confused that way
· Jay will provide a reference for us to know what that means
· Posted in work area
· Could expand to a page if necessary
· Looking good so far
· [image: ]
· Working draft
· Format and structure of final document
· Still needs wordsmithing, but this is the “meat”
· Will need to look into the proper JLab graphics for main title page
· Will have 3 separate documents, almost exactly a copy except the budget
· Lead PI – Is that for the whole project (Alex), or for each institution?
· Looking into specifics, including in the JLab FOA development sharepoint
· Jay will look into the emphasis on why we are using permanent rather than EM magnets – needs gradient value(s).
· Will look at simple scaling, cut it down to a meter, etc…
· Section 3.3 has gradients needed.
· [image: ]
· Can also look at power bill reduction
· [image: ]
· Maybe Jay/Stephen clean up the highlighted section above?
· Split into 3 bullets
· Strength
· Power bill
· Future machines
· [image: ]
· Will be updated. Dejan will send the file to Alex to update.
· For references, Jay will provide for physics case
· Will merge some of Stephen’s references in his section to main references
· Example document uploaded to our shared workspace as JLab_Proposal_example.docx
· Do we all need to have our CVs added to the form?
· If so, let’s upload them into the shared area so they can be copy/pasted.
· Whoever is listed on section A of proposal (senior???)
· JLab: Alex B, Jay, Kirsten, Randy, Ryan
· Formatted properly
· Need ~6 pages for 3.1 lattice design section
· Dejan then Stephen, then Alex to add JLab part.
Conclusion 

	Action items
	Person responsible	Deadline
	
	
	


Time allotted | 25 minutes | Agenda topic Emittance Dilution | Presenter Kirsten
· Time up…maybe next time?
Conclusion 

	Action items
	Person responsible	Deadline
	

	
	


Special notes 

Pathway to Repository: https://jeffersonlab-my.sharepoint.com/:f:/g/personal/tristan_jlab_org/EqZ5MeS-nipCgPfZB5p0oS4B9Is67d3nQb9sLJI3Zyev9g
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ience (0S) - NUCLEAR PHYSICS (NP)

Lead Institution: Thomas Jefferson National Accelerator Facility (JLAB), Lead PI: Alex Bogacz - point
of contact and coordinator for the combined research activity

Collaborating Institution: Brookhaven National Laboratories (BNL), Co-PI: Dejan Trbojevic

Collaborating Institution:

‘ornell University, Co-PI: Georg Hoffstaetter

Leadership Structure:

The leadership structure of the team has been created during the last two years with the regular weekly
meetings organized by Alex Bogacz. A major goal of this proposal is to develop a lattice design for the
CEBAF upgrade with a profotype of a novel permanent open aperture magnets. A separate proposal for the
switchyard upgrade is in progress. The BNL group, with previous experience in building the permanent
‘magnets and in commissioning the CBETA project will be responsible for a design of the lattice and proto-
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Field Requirements from Lattice

A consistent set of magnet parameters for the two FFA arcs is given in the table below. This is
representative of the field levels required: a peak of 1.6 Tesla in the good field region, but is not the final
lattice, which will be optimized during this proposal. It forms the basis for the magnet designs shown in
the next section.

4.

n ngth Dipo n 00 B B B
ad

FFA1 BF 24225 | -0.6730 |-22.30 28.4 -0.0396 | -1.3063 | 1.3063
7.1 - 16 I
GeV BD 0.5953 | -0.0816 | 70.05 18.6 -1.3840 | 1.2208 1.3840
FFA2 14 | BF 2.3827 |-0.8201 |-32.81 2153 -0.1201 | -1.5200 | 1.5200
-23GeV

BD 1.3133 -0.9908 | 43.39 14.0 -1.6003 | -0.3813 1.6003

The magnets are all combined function, with a linear gradient added onto a nonzero dipole field at the
centre of the good field region. It is expected that the magnet with highest peak field (in this case, the
bottom row of the table) will be selected for prototyping.

Modified Halbach Geometry
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(ATF) with 12 FFA arc cells [4].
There are multiple benefits using the FFA approach for the CEBAF energy upgrade:

1.

We are basing our proposal on previously very successful permanent magnet technology
developed at BNL for the CBETA project.

We are very confident that the open aperture combined function permanent magnets will be very
high-quality magnets from experience in building 230 CBETA superb quality magnets.
After each pass through the superconducting linac accelerated electron beam passes through the
separate multiple CEBAF fixed field beam lines. With a switchyard the beam is transported to one
of four separate arcs. The second switchyard brings the beam to the second linac on the opposite
side of the racetrack and acceleration continues until the final 12 GeV energy is reached. A single
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Abstract: The main thrust of the project is to build a full-size prototype of a permanent, open mid-plane
magnet to support a novel Fixed Field Alternating (FFA) gradient arc design. A goal of building the FFA
arc is to raise the energy of Continuous Electron Beam Accelerator Facility (CEBAF) from the present 12
GeV to 22 GeV. The prototype magnet will undergo magnetic measurements to be done at Brookhaven
National Laboratory (BNL), followed by radiation damage studies to be done at Cornell University.
Furthermore, we are aiming at extending the present lattice design to complete a proof-of-principle
segment including: a new switchyard, TOF horizontal chicane and an adiabatic FFA arc. The lattice
studies are JLAB and BNL scope. The CEBAF energy upgrade brings new exiting opportunities in Nuclear
Physics. High quality data from CEBAF well above 12 GeV will be needed for the interpretation of EIC
exclusive and semi-inclusive programs, e.g. Rosenbluth LT separations. The Hall C exclusive program will
greatly benefit from energy doubling; it is presently limited to Q2 = 8.5 GeV? with undesirably large error
bars. Finally, Deep Exclusive Meson Produ(l‘tion would significantly be enhanced at higher energies.




