FFA@CEBAF Working Group|Minutes
Meeting date | time 06/13/2025 | 11 AM EST | Meeting location 
		Meeting called by
	Alex B

	Type of meeting
	Weekly Meeting

	Facilitator	Alex B

	Note taker	Salim

	Timekeeper	Alex B



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


Intro Discussion
Agenda topics
Time allotted | 50 mins | Agenda topic General/Splitter Update| Presenter Donish
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Alex B: why is the improvement in DA limited, is it due to the correction system? 
Donish: looks like the correction is not at the level we want.  
Alex B: this can be a bottleneck; this needs to be addressed. 

· [image: Shape
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AI-generated content may be incorrect.]
Kirsten: working on the orbit offset of the “baseline” FFA lattice after meeting with Stephen, Scott. 
Dejan suggested to give a 5-min talk next time on how to generate the magnet layout. 
Donish: having some problems with Bmad. Kirsten will meet Donish on this. 
Scott: D is using the long_term_tracking module.  It is about the reference orbit and this module is more useful multiturn tracking.  
· [image: Table

AI-generated content may be incorrect.]
Alex B: these are up-to-date parameters. 

· [image: A screenshot of a computer
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Ideal (theoretical)  knobs are shown with stars. 
Scott recommends not to consider R56 at this point, and recommends D to use the first star in the plot above and continue exploring this response matrix method. 
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Beat->beta* correction.
Alex B: you can use the R56 you got from here? Donish: I wasn’t aiming that, only R56 polarity. Scott: just try to add R56 to your matching but just changing from this value by a mm or a cm. 

· [image: Graphical user interface, website

AI-generated content may be incorrect.]
Alex B: this personal clearance is determined by the ESH. Tim: not only the personnel but also the carts to move stuff eg. Cryomodules. 


	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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JLAAC’s Recommendation R7

“R7 Reproduce the losses observed in CBETA using simulation, and
translate this into specifications for the maximum acceptable magnet

coupling in the splitter region.”
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JLAAC’s Recommendation R7

“R7 Reproduce the losses observed in CBETA using simulation, and
translate this into specifications for the maximum acceptable magnet
coupling in the Splitter region.”

Deceleration begins
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applicable to CEBAF.
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JLAAC’s Recommendation R7

+ CBETA experienced significant crosstalk between the beam in one line and the
magnets of higher energy lines due to the proximity of adjacent lines.

» This occurs routinely in the existing design and operation of CEBAF;
procedures exist to deal with the phenomenon.
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JLAAC’s Recommendation R4

“R4 Reproduce the losses observed in CBETA using simulation, and

translate this into specifications for the maximum acceptable magnet

coupling in the splitter region and the

required beam diagnostics in the accelerator to diagnose the
situation during operation.”

“The AAC reiterates its view that without understanding the root cause of
the losses observed in C-BETA it is impossible to conclude that these
observations are not relevant for the CEBAF 22 GeV studies.”
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* Automation scripts in ELEGANT/Bmad that have (FSE) on the magnets (dipoles, quads):
* Induce FSE (Gaussian sampled, 0.1% RMS) on all magnets
* 10k simulation runs
* Could add more error tolerance measures: spatial and angular offsets
* Show “spread” in various beam parameters: X/Y beta functions, dispersion, R56, etc...
* Comparison study:
* Calculate the betatron mismatch from errors in Splitter
* Calculate the dynamic/momentum aperture of FFA
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FFA Dynamic Aperture (EAST FFA ARC)
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FFA Dynamic Aperture (EAST FFA ARC)
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Ideal Aperture (No errors)
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Confirm aperture of FFA
Using Bmad’s long_term_tracking routine

« Create uniform grid distribution of particles
along x and px (canonical momentum, Px,

normalized by ref. momentum Po).

« Parse pass information via ‘write bmad’

command.
» Track only for 1 turn.

(base) bash-3.2$ long_term_tracking

Initialization file: long_term_tracking.init

[ABORT | 2025-JUN-10 10 :09] charge_of:
CHARGE NOT KNOWN FOR SPECIES: -999

ERR_EXIT: WILL BOMB PROGRAM TO GIVE TRACEBACK
] )
(base) bash-3.2$
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« From Alex B.’s Strongly-Focusing Linac Twiss

+ From Ryan B.’s GitHub (LINK), new FFA matching conditions at symmetry point:
* Twiss (By,y, ayy~0) Into FFA
+ Dispersion (7, 1'x~0)
+ R56

» Dipoles: L=3m (1.8T max), Quadrupoles: L=0.3556m (max: 53 T/m)
19
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Find first-order dependence of matching parameters on K1 distribution
* Generate “response matrix” of Splitter line
*  Will require multiple iterations to converge on a solution; problem sufficiently non-linear.
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* Matching R56 to the correct polarity (up to a factor of ~2-3 off in
magnitude).
* Beat functions and dispersion can be controlled very well.
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Next steps...

¢ How important is the personnel clearance?
* Can we increase the transverse offset of the splitters?
* Solutions with combined R56 matching and beta function control tend to
have higher transverse offset.

R. Bodenstein
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June 13, 2025
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