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Spring2015 Beam Operations

2015-Feb-12 — 2015-May-04

Accelerator Goals of the run period:

Commission the 5-pass separation system.

o Commission the 249.5MHz laser drive system.
o Commission the 750MHz cavities.

CEBAF setup at Es 5pass < 11 GeV, using new 12GeV Beam Configuration Process.

o Minimal orbit offsets in the Arcs, to minimize emittance growth due to non-linear
fields (multipoles).

@ Beam matched at the entrance to each Arc to minimize emittance growth due to
propagation of mis-matched beams.

@ Measure CEBAF beam transverse and longitudinal evolution and compare with
expectations.

| \

Physics Goals:

Hall-A DVCS, desires highest possible energy.
Hall-B HPS, desires extremely stable beam conditions.
Hall-D GlueX, coherent bremsstrahlung and detector commissioning.




Machine setup: Esspass = 10.5 GeV

Feb-13—Feb-21 Re-establish 5.5pass beam using 6GeV process.
Feb-21—Feb-22 Adjust MO frequency (Aggonmm. = 2400Hz) and establish Arc
orbits with minimal offsets.

Feb-22— Mar-05 Beam matching at Arc entrance.

OE01 X Before Match
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750MHz separation commissioning with beam
2015-Feb-25—2015-Mar-23

@ 249.5MHz digital laser system problematic, fallback to analog.

o Cavity kick (power) less than anticipated, alter optics to reduce the required
kick from the separator cavity.

@ In addition to 750MHz hardware challenges, CEBAF was battling a LCW

stability issue that was causing instability in the beam energy for most of
March.

July 7, 2015

A — APF >
<.‘/ A 622 Jefferson Lab

PAC43: CEBAF Status: 12GeV
PAC43



Energy Reach: Trip Rate at L5555, = 10.5GeV

FSD Trip Summary
February 13 - March 25, 2015

350 Trips Lost Mins
/pay Hrs [Trip
- [ piagnostics 10 04 08
300 Il oump (nsert.) 164 27 02
[ oump (station.) 00 00 0.1
250 [ Gun/Laser 08 14 28
E Il vrs (BLm) 249 89 05
]
= 200
% Il vrs (Muti/other) 94 24 04
5 [ magnets 0l 01 16
'E 150 1 I muttiple/atner 65 34 08
£ -
z [Total Trips /Bavi |||~ _ _ _ _ _ f [] UnknownMissing 113 4.1 0.5
100 H [ vacuum 07 05 11
[ rF (c2s/cs0) 284 67 04
500 _[l__ RE Trips /Day B - (ci00) 68 86 19
! ﬁ E w‘i w I RF (Multi/other) 58 45 11
Q& [ RF (Separator) 03 02 10
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Total: 112.4 438 0.6
Day

® Max Trip Duration: 5 Minutes
® Max Types Per Trip: 1

RF trip rate at Es 5pass = 10.5 GeV ~ 2-3 trips/h
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March 25th Power Event

o Failed power arrester offsite caused CEBAF to loose power.
> All systems affected, including cryo plants.
@ Power restored in a couple of hours.
Some Helium inventory vented.
CHL1—SC1—SouthLinac cannot start due to issue with cold compressor 4
in SC1
CHL2—SC2—NorthLinac cannot achieve stable 2K operations due to
contamination issues.

North Linac

4K
CHL2 Compressors K

4K

CHL1 Compressors &K

South Linac
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Power Event Impact on Cryogenics
2015-Mar-25—2015-Apr-15

@ Warm up 2K cold box on CHL2 to remove contaminants, about one week.
@ Investigate SC1 CC4 failure.

» Compressor wheel stuck, will not rotate, seized, not good.

» CC4 safe shutdown system found not working.

» Conjecture is that the wheel at full speed (>30000rpm) crashed during the

power outage.
@ Reconfigure cryo plants so that CHL2—SC2 can maintain CEBAF (both
linacs) at 2K.

Last week, CC4 completely disassembled, mechanical bearing and shaft damaged:

July 7, 2015
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CEBAF Operations on One CHL: E55p,5 = 5.5GeV
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Rumor Mill:

Private comment at the June 2015 Users Group Meeting:

Among us (the users) there is some fear that we'll never
have 12 GeV beam for physics.

Contributing factors include:
o SRF gradient
@ 5-pass RF separation (750MHz cavtities)
o CEBAF availability, mainly cryogenics

@ Beam restoration/tuning time

July 7, 2015
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750MHz Separator Cavities: Full Power
(Espass = 11GeV) Capability

@ Increase power input by operating the Inductive Output Tubes (IOT) at
100%.

@ Improve resonance control. These are warm Cu RF cavities. Resonance
control is through cooling water temperature/flow control.

@ Improve coupling into the cavity with improved coupling design and
alignment. Improve field flatness, see below.

After new coupler and alignment: Better
coupling to first cell, power coupler on
second cell.

Installed: Poor coupling to second,
power coupler on first cell.

July 7, 201
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Dogleg upgrade

@ Magnet modifications completed Summer 2014.
o Cable pulls completed Summer 2014.
@ Nine power supplies arrive Summer 2015.
> Requires intermediate control card (in-house) to achieve the required
specifications.
> Integration with CEBAF control system.
» Cable terminations and connections.
> Full power test.
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Energy Reach
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Helium Processing

@ Previously (6GeV era) utilized technique to improve maximum operating

gradient of SRF cavities.
» Estimated gain on previous chart based on these prior applications of Helium
Processing: C20(1.2MV/m), C50(1.9MV/m), C100(3.8MV/m).

@ Insert small amount of gaseous He into the cavity.

@ Process cavity with RF power, watch radiation signature drop (field emitters
extinguished).

@ Cryo-cycle the cavity to remove the He.

@ Determine the maximum operating gradient.
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Helium Processing Plan

Process all SRF cavities in the North and South Linac

» All C100, C50, C20 modules will be processed.
» There are 50 cryomodules, 400 cavities in the CEBAF linacs.
» Process injector modules (18) if time allows.

Process four cryomodules at a time.
Takes about eight days per cryomodule.
Requires the tunnel to be in Power Permit (locked up).

Scheduled for Swing shifts, tunnel work during the day prevents day shift
work.

Might transition to Day and Swing shift once tunnel work is complete.

Schedule could be impacted by at present unknown cryogenic activities, ie.
bringing SC1 back online.
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PAC43: CEBAF Status: 12GeV 17/22 Jeffers)on Lab



Preparing for Fall2015: OPS 3-day workshop

FIRM! See Indico Site for Final/Working Agenda:
https://www.jlab.org/indico/conferenceDisplay.py?confld=10

Wodnasday, July 15,2015

Link to Indico
Arc Auditorium
Thursday, July 16,2015

Friday, July 17,2015
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Fall2015 Run (7wks)

2015-Oct-26 — 2015-Dec-21

Accelerator Goals of the run period:

Establish 12GeV 5.5pass configuration:
o Optimize SRF/RF/Cryo systems for full energy operation.
o Establish 750MHz separation at 11GeV (5pass).

@ Scrub beam pipe with synchrotron radiation, if needed deal with vacuum
loading.

@ Commission and operate synchrotron compensation coils in the Arcs.
Setup as per the 12GeV design:

@ Minimal Arc orbit offsets, new dogleg capability should help here.

@ Match at the entrance to each Arc.

@ Measure CEBAF beam transverse and longitudinal evolution and compare
with expectations.

Physics Goals

Opportunistic beams for physics during this setup period.
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Spring2016 Run (9wks)

2016-Jan-28 — 2016-Mar-31

Accelerator Goals of the run period:
© Restore 12GeV configuration from 2015-Dec.
© Deliver Physics quality beams to the users.

Physics Goals
© Take data

July 7, 2015
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Summary

Turbulent Spring 2015 run:

@ Beam matching at entrance to Arc is a valid approach to establishing proper
CEBAF configuration.

» Process will become faster as the tools improve.
» Path towards transitioning from Accelerator scientists as drivers of this process
to the Operator staff needs to be defined and executed.

@ 4-hall separation system commissioned.

» Cavity power and control issues identified and being addressed.
> Laser 249.5MHz drive system being redesign, to be ready to support four-hall
operation by Fall2016.

o Cryogenic remains a single point of failure.
@ Achieving multi-hall operation has been particularly challenging.

Majority of Summer 2015 shutdown work is in support of operating
CEBAF at 12GeV energy.
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