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Major Topics 

● CEBAF Performance Plan

● CEBAF Energy Reach

● Cryogenics

● Injector

● Magnets

● Optics

● Bits & Pieces
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(Where we've just been)
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Summer2018: Shutdown Activities – What's Happening NOW?
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Energy Reach Plans:  Where We Intend to Go
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New 2K ColdBox: What, Why, When?

(Perhaps complete during 2020?)
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Gun2 Electrodes (May 2018)

The cathode electrode
used in Gun2 at 130 kV
during the 6 GeV era,
and so far during the
12 GeV program. New cathode electrode, first

operated at the UITF @ 200kV
and now installed in Gun2.
The addition of the annular
“shed” limits field gradient at
the ceramic - vacuum - metal
interface below.

Courtesy J. Grames
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Summer 2018 SAD Status

May – June
 Replaced Gun2 with an electrode optimized

to reach 200 kV
 Replaced 150kV PS with a 350 kV PS that

now sits beside Gun2 in SF
6
 tank

 Added two new BPM’s to the NEG tube just
downstream of Gun2

June – July
 Conditioned Gun2 electrode for beam tests

to 180 kV (limited time this SAD)
 Tested magnets, PSS kicker and chopper w/

180 keV beam for higher voltage operation
 Restored Gun2 operation for 130 kV and

delivered beam to FC2 at 6.3 MeV
 High polarization photocathode used during

Spring run activated and ready in Gun2
• Injector setup scheduled for early August

Courtesy J. Grames
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(1.5 kW capacity upgraded to 4 kW)

(Coordination required for cryo upgrades)
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Magnet News
● Significant magnet power supply upgrades

(mentioned in slide 5 – “box” power supplies)

● Full-system quadrupole and corrector inductance
survey is complete

● Two more wiring errors caught last week:
MQK5C06, MQPAA13

– Inductance shift from any wiring error is proportionally large

– Relatively easy to verify with the correct tool

● Final data review ongoing
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Accelerator Optics Updates – Hall C

● Restoring original Hall C transport arc (3C line)
quadrupoles

● High-energy emittance growth was unnecessarily
large in final transport lines with 6 GeV optics

● Reduced peak dispersion in these lines reduces
emittance growth and beam size on-target

● (Hall A line had retained/upgraded all quads and
provided the test bed for the lower emittance optics)
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● Setup procedure is being modified to integrate
differential trajectory data from accelerator BPMs

● Better data on beam envelope propagation in linacs
(esp. North Linac) makes setup more reliable across
linacs

● Preparing for multiple Synchrotron Light Monitor
beam profile measurements in a single arc. Goals:

– Rapid, strongly convergent process to match beam
envelope in arcs, minimizing emittance growth

– Noninvasive imaging of beam in accelerator high arcs
should provide early problem identification

● Investigating direct imaging of Synchrotron Radiation
X-rays in Hall A and C transport lines

Optics and Procedure Updates
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● CHL requires relatively constant He mass flow for stability of
sub-atmospheric centrifugal compressors

● Heat load into cryomodules has been estimated from
gradient using approximate, constant “Q0” values

● This provides poor modeling of ome heat loads, particularly
in the North Linac, and controlled access shut-downs of SRF
result in fluctuating mass flow

● We are currently calibrating the cryo Joule-Thomson (JT)
valves against cryomodule resistive heaters

● Rather than compute heat load from GSET and Q0 values,
simply read off the total SRF heat from the JT equilibrium
values during operation.

● As a side benefit, variable “static” heat load may be visible
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“Systems Integration” – SRF and Cryo
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“Systems Integration” II – SRF/Cryo JT Valve Cal.
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4K data were gathered to
compare against 2K data as a
consistency check. An extra
30W unexpected heat load
appears at 4K

Upon search, it may be due
to a) increased  shield temp
or b) H

2
 or He pressure

increase in the insulating vac
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● Accelerator Performance Plan work progresses

● Spring 2018 performance was very promising

● Bunch tails limiting current were identified using optical
analysis of SLM data

● Published experimental schedule supports time blocks
needed for machine upgrades: CHL (in progress) and ESR
(in planning)

● Unexpected hardware issues (magnets, etc) are being
cleared up and stable operation at 1050 MeV per linac
appears maintainable

● Full 1090 MeV/linac operation is expected for FY22

Summary
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