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Outline

• Current configuration and upgrade physics 
discovery potential

• Upgrade additions and modifications
• Project approval status, cost, schedule
• Accelerator and cavity requirements, 

performance and issues
• Summary

– With thanks to Allison Lung, Larry Cardman, Leigh Harwood, Charlie Reece and 
many others!
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Thomas Jefferson National Accelerator 
Facility
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All Managers Dec 13, 2007

6 GeV CEBAF11

CHLCHL--22

12
Upgrade magnets Upgrade magnets 
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suppliessupplies

Two 0.6 GV linacs1.1

Enhanced capabilities 
in existing Halls
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DOE Generic Project Timeline

We are here
DOE CD-2 Reviews

November 2007

⎬
1 year
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12 GeV Cost Breakdown – Total 
$310M

• Data - EIR Sept 2007
• FY07$, no cont./escalation 

Project Mgt
4.9%

Accelerator 
Systems

41.2%

Civil
13.6%

Physics
40.3%

Design & Construction

Accelerator and Hall equipment 
are roughly equal  ~$75M each

Hall B/C/D equipment cost 
averages ~$25M

Civil ~$25M is split ~equally 
between Accelerator/CHL 
systems & Hall D Complex 



12 GeV FUNDING PROFILE
12 GeV - $310M Total TPC - Jul-2007 
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2009-2013 Construction – starts in ~12 months!

o Parasitic machine shutdown – May 2011 through Oct 2011 (6 months)

o Accelerator shutdown start mid-May 2012

o Accelerator commissioning mid-May 2013

Now-2012 Challenging balance act!

o Expectation is to complete ~80% of approved 6 GeV program

o Skill mix – lean (but improving) engineering and design manpower

2013-2015 Pre-Ops (beam commissioning)

o Hall A commissioning start ~October 2013

o Hall D commissioning start ~April 2014

o Halls B and C commissioning start ~October 2014 

12 GeV Upgrade: Phases and 
Schedule
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12 GeV UPGRADE 
SCHEDULE
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Accelerator Upgrade
• CRYOMODULES:
• Eight cavities packaged into each cryomodule
–42 cryomodules are installed in CEBAF today
–10 new ones will be added 

• POWER SYSTEMS:
• Each cavity has a dedicated microwave source
–338 of these are installed in CEBAF today
–80 new ones will be added 

• CRYOGENICS:
• New cryomodules result in a ~100% increase in the cryogenics load
–Will replicate the existing cryogenics plant’s capacity with a new, 
second CHL
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IPR    June 26-28, 2007

Upgrade Cavity – Initial Configuration
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Issues and Solutions
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IPR    June 26-28, 2007

Upgrade Cavity – Optimized Configuration
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Cavity Performance – ¼ Cryomodule
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12 GeV Upgrade Summary
• CD-2 Approval
• Construction start in ~12 months
• Opportunities:

• Highest priority in the 2007 NSAC Long Range Plan
• Highest priority construction within DOE SC Nuclear Physics

• Challenges:
• Maintaining/building science case within political arena – Users / 

JSA / SURA 
• Balancing ongoing operations with major construction project –

make smart decisions & communicate them!
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