FFA@CEBAF Working Group | Minutes
Meeting date | time 5/6/2022 | 11 AM EST | Meeting location (virtual) 	 
		Meeting called by
	Alex

	Type of meeting
	Weekly Meeting

	Facilitator	Alex

	Note taker	Ryan & Alex C

	Timekeeper	Alex



	Attendees
Ryan, Alex B, Todd, Jay, Randy, Alex C, Kitty, Kirsten, Scott, Andrei, Dejan, Stephen, Vasiliy


Intro discussion
Agenda topics

Time allotted | 40 minutes | Agenda topic Staging | Presenter Alex B
· Director’s council update:
· [image: ]
· 12 GeV estimated ~5 years of program left
· Intertwined with positron program
· [image: ]
· First stage for us would be upgraded injector, then 1 FFA up to 17 GeV, then add the second FFA
· Stephen: how can positron target be less than $50M?
· Might be in category 2 as well
· [image: ]
· [image: ]
· [image: ]
· [image: ]
· Would the 650 injector fall under $50M?
· Jay: first, move that box representing the injector over to where the “New Vault” text currently is placed
· Estimating $10M for just the vault at that size (if we can fit the bends in 10 m)
· Plus internals and rest, maybe build it all for $50M
· Couldn’t do anything for spreaders or recombiners 
· No benefit until spreaders and recombiners reworked
· How did SLAC do positrons?
· Andrei: SLAC method wouldn’t work – damping ring, etc…
· We also need polarized positrons here
· Physics has decided no positrons above 12 GeV
· Bringing the positrons into the SL at 123 MeV, use about 700 m of positron transfer line, then inject into NL.
· Jay working on Hall magnets and lines
· Few mm off at pivot and beam dump
· Will have OptiM file to hand off
· During positrons, B will get polarized, Hall A and C get unpolarized
· Alex will post the slides into “presentations” folder
Conclusion 
This news disentangles us from needing to consider positrons. We can also consider pricing for stages.
	Action items
	Person responsible	Deadline
	
	
	


Time allotted | 20 minutes | Agenda topic NE Spreader | Presenter Ryan
· Overview of the present design
· [image: ][image: ]
· [image: ]
· [image: ]
· BCOM magnet – move it upstream
· Present magnets won’t work for the FFA, requires ~2T
· Can we move the BCOM back and gain some space?
· Dejan says we need a triplet near the end of the LINAC
· We will have triplet lattice in general for linacs
· Jay says permanent magnets for the triplet infeasible
· Stephen reminds us that it really depends on beta function requirements
· Can reduce the number of vacuum pumps to 2
· Could use different BPMs to save room
· Other diagnostics required, probably can’t save more space
· May be able to gain up to a meter or a bit more (1.4 m for girder)
· What if a dipole is added to start the spread earlier with another dipole?
· Solve some of the issues with the BCOM?
· Jay thinks replacing the whole spreader system is better
· Changing drifts in the arcs is how he gained space
· Maybe best to start with new magnets overall, save some if required or actually useful
· Alex B concurs with Jay
· Alex B notes that matching section may be modified/replaced because we still need a splitter
· Is it more cost effective to reuse magnets?
· … sometimes.
Conclusion 
Ryan will start with a semi-green field design, using new magnets, more space, etc… This will focus on the first 3 EM passes first, then FFA passes.
	Action items
	Person responsible	Deadline
	
	
	



Time allotted | 25 minutes | Agenda topic Emittance Dilution | Presenter Kirsten
· No time – 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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Assumptions on affordability

» Following David’s guidance:

—$10-50M: could be pursued with current - Am\}:g to fit to Lhis category for
operating funding over 1-3 years positrons upgrade
—$50-200M: must get into Long Range Plan and &= ﬁ"'?t'"gfi‘}’“"°t fXCEEdf‘he UPrF]’etf
budget process as a small initiative: 5-10 years imit of this category for each stage
of energy upgrade

—$200-500M: must get in line and wait for FRIB
upgrade, EIC, etc.
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What hardware and space needed for upgrades - big picture

« Positrons:

—High current polarized e- source, CMs, e+ target, e+ collection system
+ Most of schemes require a new vault

— (Fitting into existing tunnel, somewhere, is not ruled out, but will have limited performance and strong
interference)

[

« Energy upgrade:
—Replace two arcs per side with new FFA permanent magnet arcs
—Add ~600MeV one-path-recirculation-based compact injector
« This mean a shielded vault of ~70x10m

« Options for space and vaults (next slides)
—1
—2a
—2b
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Option 1: new tunnel-level vault i
| 70x10m near NL injector area

New vault
This vault is for energy upgrade to house

$600MeV injector.

Unlikely to get it in time for e+ program.
For positrons will have to find another location
for smaller vault or fit in existing tunnel (much

reduced performance and flexibility).
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LERF is used for e+ development, while tunnel I

Note: the nominal CEBAF

is constructed. Once connected - start e+ /
program. Then reconfigure LERF as 600MeV // :::: i':.iof‘;s‘m;nm' EgE
injector and start 22GeV program / \
— -

Part of tunnel at 105m elevation
(5m higher than CEBAF tunnel)

Part of tunnel with slope
From 105m down to 100m
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Option 2b: new cut-and-cover
tunnel between LERF and SL stub

LERF is used for e+ development, while tunnel
is constructed. Once connected - start e+
program. Then reconfigure LERF as 600MeV /

beam as 100.000m. The LERF
beam is at 105.000m
injector and start 22GeV program /

Shorter tunnel, but challenges:
Interference with CM installation
(may be solved by placing
beamline at ceiling height).
Radiation sky-shine from
transport beamline (may be
solved with shaft shielding cover)
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BEWARE UNITS:
Meters are labeled,
rest are in feet
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Zooming in:

+ Current magnets aren't strong enough for energy upgrade
+ *Very* tight in some places — no room for larger magnets in current setup
* If move BCOM magnets upstream, could gain some space
* Would allow for smaller angles
* Would give some space for larger magnets

wovssuin — a0 "
ito0.000n g Wit s BTG, [

\ ]

\

‘ 5 i

I i e ]

1T 1 i
J‘ . J vaasm} ssaoed Lincaso

1501 \ZATS03 S0t vevesop 109500 ¥X03506 Lipusso2





image10.png
VOP1L27
VIPIL278
VIPIL27C
VRVIL27A
VIPIL27D

(1tiL27)

VBVIL278

VIPTL27A
VRVIL27
MDB1L27H
MDJ1L27V]
1PMIL27
MQB1L27
VFV1L27
VBV1L27

LINAC Optics will be different (Triplet lattice)
* Can move that final quad out of the way (TBD)

Vacuum pumps likely need to stay
* Isthere a better place?

BPM and correctors should absolutely stay
* Need to correct orbit into spreader

Other diagnostics — removal likely won’t save further
space, so leave in.

Depending on what can be moved/cut, this can give
significant space for re-working the Spreader.
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+ Atentative timeline
« Year-N: start of 12 GeV positron capability
— Continue 12GeV e- and e+ program
« Year-N+5: dismantle e+ source, reconfigure as 600MeV electrons-only injector, build FFA arcs
— During reconfiguration may continue 12GeV electrons program (depends on configuration)
» Year-N+8: start of 22 GeV electrons only program
— (possible staging: 17GeV first, and then 22GeV in 2-3 years)




