FFA@CEBAF Working Group|Minutes
Meeting date | time 11/21/2025 | 11 AM EST | Meeting location 
		Meeting called by
	Alex B

	Type of meeting
	Weekly Meeting

	Facilitator	Alex B

	Note taker	Salim



	Attendees
[bookmark: _Hlk200714893]Alex B, Donish, Salim, Dejan, Stephen, Leon, Kirsten, Volker, Kirsten, Sadiq, Vasiliy, Scott, Andrei


INTRODUCTION
· Leon Van RISSEN-HAUPT is being introduced to the group. 
· Alex said CBETA magnets can be taken. Stephen said he has a full magnet, and he recommends caution with such magnets.

PResentations
· Revisiting hybrid-FFA Splitter design - Donish Khan
Agenda topics
Time allotted | 30 mins | Agenda topic Revisiting hybrid-FFA Splitter design| Presenter Donish
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Donish starts with simple chicane and adds FFA magnets where he divides the chicane into 3 sections. 

· [image: Diagram
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· Stephen wrote to the chat: “You can get an idea of the size of permanent magnets using this https://stephenbrooks.org/ap/halbacharea/ “
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Donish: Middle figure has typo in the title: it should be vertical beta function and rightmost plot should have the title horizontal dispersion.
· Alex B: which optimizer are you using? Donish: Elegant’s simplex method.  
· Dejan: you can use the normalized dispersion and check if 360 deg rotation is achieved. 
· Stephen: you haven’t assumed the beams are in the same pipe yet? Donish affirmative.
· Dejan: the gradient limit for the magnets? Donish: 53 T/m for the quads, 1 T limit for the dipole. 
· Dejan recommends choosing one energy, the most challenging one, and focusing on its optimization by varying the combined function magnet gradient changes. 
· Scott: use also the FFA magnets to help you in achieving the smaller beta functions. Donish: not yet done. 
· Andrei: the optimizer is optimizing the beta functions and orbit/trajectory? Donish: both. Andrei: are you clustering the distinct energies? Pushing certain energies to certain trajectories? Donish only the lowest energy blue line is pushed. 
· Stefan: as done in the muon collider, maybe the triplet can be used better control of dispersion and beta functions. 
· Leon: constraint the optimization for example 5-pi phase advances that would automatically close the dispersion and relax the beta function. Donish: it was recommended in the past and can be implemented now. 
· Salim: the FFA magnets in the optimizer are allowed to switch the quad gradients to be defocusing and focusing without any quads being imposed to be (de)focusing? Donish affirmative: the optimizer decides and discovers the sign. Salim says partially the triplet structure is automatically explored, then but not fully. 



Time allotted | 30 mins | Agenda topic Title Update| Presenter Person2
· 

	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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Review

From Alex B.’s Strongly-Focusing Linac Twiss

From UPDATED Ryan B.’s GitHub (LINK):
© Twiss (Byy, axy) Version 2: Stephen’s OptionB with different R56

« Dispersion (1,,7'x)
+ R56

Dipoles: L=3m (1.8T max), Quadrupoles: L=0.3556m (max: 53 T/m)
2
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FFA Based Splitter Designs

+ FFA magnets have the benefit of being able
to transport multiple energies within a single

magnet.
* The closely spaced beamlines were treated
with septum magnets in the Symmetric « Simulation approach s to start each beamline with a
splitter design standard 4-bend chicane with dispersion and R56
- constraints
FFIA:ype magpetmavigdieRinatural + See natural grouping of beamlines:
Solon « Groups of 2
+ Gives the optimizer freedom in the spatial * Groupsof3
domain on where to place magnets i.e. + Evolve design to something more space efficient

dispersion tuning

12125
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Revisit FFA Based Splitter Designs

Middle Sections

Additional FFA magnet:
* Unique dipole/quadrupole fields for each
Splitting EM dipole beam (position dependent).
« Inner aperture: ~2-4 cm
+ Magnet size: ~12-20 cm
* MaxB-field Used: ~1 T
* Llength:~0.2-2m
« splitting EM Dipole:
«  Asingle magnetic field for all beams; bend
angle gets scaled by energy.
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Adjacent Magnets Clearance(s) R

Nattoscale

xcm
«+ Two energies need at ~ (x+2) cm separation to go into
separate magnets
22cm 2cm
« If we choose the conservative magnet width of x = 20 cm
then separation required is ~22cm
xem * This limits placement of magnets in adjacent lines in the first
drift after the splitting dipole
« This pushes solution to an FFA based splitting in the first
LECT) drift; cannot have simple geometric solution.
15cm

xem
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+ Middle sections should be separated to allow
for independent quadrupoles (no-sharing).

+ First and second bends (last and second-to-
last bends) will be shared among ALL
beamlines.

+ All other FFA magnets are allowed to “move”
without consideration of how’s it being shared
in other passes; move to realistic positions in
next steps.

+ Match optics (Twiss, R56, minimize ,,) and
try to impose a transverse offset in the “Middle
Sections”.

Pass 4 not pictured (still not finished, g, — 4 km).

Each pass has:

4 FFAmagnets (dipole*quadrupole) in the “irst leg” of chicane
after spliting dipole.
121025 . 910 quads (tried minimizing) in the “Middle Section”

M secons
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« Pass3 is the worst performing; could improve beta and dispersion control

/A@NDO
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Splitter Update
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