FFA@CEBAF Working Group|Minutes
Meeting date | time 09/20/2024 | 11 AM EST | Meeting location 
		Meeting called by
	Alex B

	Type of meeting
	Weekly Meeting

	Facilitator	Alex B

	Note taker	Ryan

	Timekeeper	Alex B



	Attendees
Alex B, Ryan, Salim, Edith, Scott, Randy, Donish, Dejan, Stephen, Kirsten, Reza, Andrei, Tim, Alex C, 


Intro Discussion
· Travel to Japan – ERL coming up
· SBIR with SABR didn’t go through – “not on the books”
· Stephen - Sounds like JLab said positrons happen first, so possibly interpreted as only positrons “eligible”
· Non-responsive
· Ryan – perhaps partially due to govt budget outlook?
· Stephen – “applied too early – not close enough to building yet” – maybe try again later
Agenda topics
Time allotted | 25 mins | Agenda topic Mag. LDRD| Presenter Ryan/Edy/Kirsten/Randy
· [image: Timeline

Description automatically generated]
· Talking at ERL24
· [image: A red rectangular object with black buttons

Description automatically generated]
· [image: Graphical user interface

Description automatically generated]
· [image: A picture containing text, screenshot

Description automatically generated]
· [image: Graphical user interface

Description automatically generated]
	
Action Items
	Person responsible	Deadline
	
	
	

	
	
	


Time allotted | 25 mins | Agenda topic LERF2NL Line| Presenter Salim
· Dual-purpose e+ (123 MeV) and FFA (650 MeV) beamline from LERF to NL
· Dennis took early look, Salim went into details
· [image: Diagram

Description automatically generated]
· Need low dispersion and Beta
· [image: Graphical user interface

Description automatically generated]
· [image: Graphical user interface, text, application, email

Description automatically generated]
· [image: Graphical user interface, text, application

Description automatically generated]
· Blue is outer wall
· Green inner wall
· Line suspended from ceiling
· [image: Graphical user interface

Description automatically generated]
· Don’t touch walls
· [image: A picture containing text, indoor, screenshot

Description automatically generated]
· [image: Graphical user interface, chart, line chart

Description automatically generated]
· 4 ft of clearance for carts/magnet access
· Near spectrometer dump
· [image: Graphical user interface

Description automatically generated]
· [image: Graphical user interface

Description automatically generated]
· [image: Graphical user interface, text

Description automatically generated]
· Started with Dennis’ and adjusted to right plot
· [image: Chart

Description automatically generated]
· [image: Graphical user interface

Description automatically generated]
· LERF and south transfer linac matching
· [image: Graphical user interface

Description automatically generated]
· [image: Graphical user interface

Description automatically generated]
· [image: Graphical user interface

Description automatically generated]
· [image: Graphical user interface

Description automatically generated with medium confidence]
· 1 step instead of 2 steps
· If the beam dies, it’ll die in the LERF transfer line 
· Currently optimizing (matching) into the NL
· Will then connect them up and start tracking with multiparticle and spin tracking
· [image: Graphical user interface

Description automatically generated]
· [image: Graphical user interface, text, application

Description automatically generated]
· Status
· Dejan – maybe Salim should work on splitters
· Ryan – maybe extraction would be smarter
· This is for electrons only now
· Ryan – please push these to the GitHub when ready
· Salim – will translate and upload when ready
· Working with Jay to make sure things are clear, etc…
· Reza – you’re powering the same number of quads for positrons and FFA?
· Told that during commissioning, they’ll use electrons, then flip polarities
· Can decrease number of quads – but told not to yet
	
Action Items
	Person responsible	Deadline
	
	
	

	
	
	


Time allotted | 10 mins | Agenda topic AOB | Presenter All
· 
	Action Items
	Person responsible	Deadline
	
	
	

	
	
	


Special notes 

Pathway to Repository: https://jeffersonlab-my.sharepoint.com/:f:/g/personal/tristan_jlab_org/EqZ5MeS-nipCgPfZB5p0oS4B9Is67d3nQb9sLJI3Zyev9g


Next meeting in two weeks. This will persist for summer (every other week).
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Measurements — Helmholtz Coil & Fluxmeter

* Magnetic Instrumentation Inc. custom Helmholtz coils with rotator
and Model 2130 Fluxmeter for measurements of integrated strength

* Single samples measured independently. pair assemblies measured
as pairs

* Rotator allows repeatable measurements and reduces error

* Rotation of 180° and back to 0° gives reliable reading, and helps to
reduce machine drift over time
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Permanent Magnet Resiliency in Radiation Environment
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Current Status

« Awaiting 3D printed parts
- QA, assembly, initial measurements, and
installation to follow

« Installation sites identified
« Simulations ongoing

« Current scheduled accelerator
down (SAD) through December,
beam startup in January

- Installation during SAD
- Measurements to commence
upon installation

In the Arcs — Placement of Plates.

Permanent Magnet Resiliency in Radiation Environment 10 JefferSon Lab
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Measurements — Teslameter & 3-Axis Hall Probe

3D Printed Mounting System

Meafurement
Rig

[

2 } © TESLAMETER ¢

2 pair assembly trays and 1 single sample tray installed at below sites

« Senis 3MH6-E Teslameter with 3-Axis Hall probe ;"%\""’
+ Point measurement on each plane of samples

3D printed rigs to maintain repeatability and speed of measurements
QR codes used to identify dosimetry and samples to be measured
LED and censor setup to automatically detect which plane is being read

Permanent Magnet Resiliency in Radiation Environment 12
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Low-Dispersion LERF to NL Transfer Lines

Salim Ogur

Acknowledgements:
A. Bogacz, J. Benesch, J. Grames,
Y. Roblin, . Turner

Sep 20,2024
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Old Design SL to NL with High Dispersion ARC - Optics

$ sdds2stream ffa90102 ementName, s, betax, alphax, betay,alphay,etax,etay | sed
MID1S01 6.503618551399990e+02 1.178129147058006¢+02 -1.90U805903861169e-01 7.977971569205069e+01 -6.6371U518U350605¢+00 7.2073U26993796U3e-02 ~1.216533732757569e-04
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Outline

Motivation : Transfer Line optics design for Ce*BAF and FFA@CEBAF which fits the tunnel;
which can transport high-emittance e+, which does not block existing CEBAF operation.
Afterwards, e* multiparticle tracking with spin-polarization to the physics experiments.

1. Layout of the LERF to NL
2. South Transfer Line

3. LERF Transfer Line to STL
4. DBA Arc Cell

5. LTL+STL+WTL

6. LTL+STL+WTL to NL

Conclusion and Outlook
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1- Layout of the New LERF to NL

X[m]

> Double Bend Achromat cel is optimized to stay clear of the inner wall by at least 30 m or more (nearest with the beam pipe, more clearance when there are
magnets; this probably wil be ierated by the HSE/Radioprotection, civil engineering...) Tharks YVES for GNUPLOT script

- Zim & e
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1- Layout of the New LERF to NL

X [m]

> Double Bend Achromat cell is optimized to stay clear of the inner wall by at least 30 cm or more (nearest with the beam pipe, more clearance when there are

magnets; this probably will be iterated by the HSE/Radioprotection, civil engineering...) Thanks YVES for GNUPLOT script!
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image11.png
1- Layout of the New LERF to NL - MERGER

« The transport line would be suspended from the ceiling, TL is descending to the NL level when it goes near the CEBAF. Thanks YVES for (inv) injector lattice!
« The tunnel would not be blocked, yet the machine to outer wall clearance would be 4-feet (J. Benesch).
« The last part of the 123 MeV positron line = 650 MeV electron line.
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1- Layout of the New LERF to NL - MERGER

« The transport line would be suspended from the ceiling, TL is descending to the NL level when it goes near the CEBAF. Thanks YVES for (in\
« The tunnel would not be blocked, yet the machine to outer wall clearance would be 4-feet (J. Benesch).
+ The last part of the 123 MeV positron line = 650 MeV electron line.
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2 - New South Transfer Line (STL) vs Old

» Old STL has 30**x2 quads with beta-functions below 26 meters, while new has 15x2 quads with beta functions below 44 meters. The new cell has 15 cm two

quads with separation of 12.85 m (old drift 6.35x2 + one removed quad length).

New

I \MH o
w‘uwwmu“\‘ A

H‘u
""‘:;“;;“:“‘:‘H‘E'U:‘:‘, ,
I U | | |
I TRy \‘u\\‘
AN AR A
AR AT AARTAER TR MR TARA \‘m W \‘\
PR

‘ ‘uu
I
1

RS

\HH H\H l I
\mmum (it

HHH H (A \ \HH

**Old SL had the 2 linac cells in the LERF deck, this was put into the new SL deck as a cell

{1 H\HWH\HHH|\|\HH\V”\H\HHI\ :

it H”\”UU \ mww -

NN NN NN NN

JefferSon Lab




image14.png
2 - South Transfer Line (STL)
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3- LERF Transfer Line (LTL) to STL - Matching

> LERF to STL deck has 4 free-quads namely MQBZZ35 to _38 that can be used for matching (usage of earlier quads leads beta or eta blow up). For this reason,
lintroduced another quad MQBNLO1 by decreasing the length of DEND: DRIF,L=6.262176587037203 by 0.15 m for the quad length

Matching after introducing new quad

DLB_0S 1.762696957132089+02 1.7969689131364120+30 6. 997597621661865¢-01 7. 6423136196967e+00 3. HQBNLOL 1.764196957132089e+52 2. 02T851691633841e+01 -1. 435US03T69IETE6E+00 1. 956TI97266931826+01 1.
Jos0305u95457790e-01 1. 1882860781613710-08 312529905u82ttie+00 3. 3883042198411 70608

DEND 1.825317623062061e+92 4. 3036U5138186584e+9] -5, BESU23823057492¢+00 8. GUITEI9690937806490 -5, DEND 1.82531782306261+92 4. 3U599999911163¢+91 -2, 353090628953736+90 8.7329999991921796490 4.
5205.1837u454236-0 5. 5553655129361 T8e-08 300000856275u8¢-01 —u. 088655478216 35e-08





image16.png




image17.png
3-LTL and STL

» LERF matched to the STL.

AAALA LAY

‘mw ‘\'w‘wnw;‘w“m WK
AN AW W"H i

I }w‘\h‘\“‘u\,"”‘“u\’h‘\“h\;“dv‘”‘ WV

600





image18.png
» The last five quads MQL1-4 and MQB1A01 were used for matching to the DBA arc. No drift length optimization
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4 - The DBA Cell

> Dispersion leakage is utterly suppressed in the new DBA Cell, via optimizing the quads’ strength and locations as well as the dipole length: L=1004 mm (Thanks
Yves for early DBA Cell).

$ sdds2strean polished_salinDBAcell. twi LenentNane, s, betax,alphax, betay, alphay, eta
IHCELLEND 1.538405171262220¢+01 6.4745374340981606-01 1.06847863889925 612 8.U996129673U147Te 67686908473036e:
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5-LTL+ STL + WTL

» The last five quads MQL1-4 and MQB1A01 were used for fast-matching to the DBA arc. No drift length optimization

4
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6- West Transfer Line to NL Handover

» The new handover, uses 2 horizontal bends, 2 vertical bends. No vertical steps (2 v-bends are removed)! Vertical bend angle is increased to 0.1517 rad
(0ld=0.1169). Actually, the horizontal crossover was optimized individually below 0.25 m dispersion however, the horizontal bend is also increased to 0.3556 rad
(o0ld=0.2560 rad) to have the transfer line to pass the CEBAF arcs to the injector linac/TL.
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> After discussion with Jay, we may want to reach to the injector line rather than direct injection to the north linac due to tight spacing and/or necessity to remove
some beam components.

N\UH\'\ 1'\‘\‘3\“\(\\‘\

‘(Ml\ | \l I H‘
| \‘W\\“\\"”‘ R

» The crossover beta and dispersion functions are aimed to be bounded to the LTL's counterparts. So, there is no bottleneck. 3
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Conclusion & Outlook
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