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Excited Baryon Analysis Center 
• Analyse wealth of experimental data on baryon resonance production at 
Jlab and elsewhere
• Motivation: ensure the 2003 OMB Milestones in Hadronic Physics are 
satisfied:

• HP2009: Complete the combined analysis of available data on single π, 
η, and K photo-production of nucleon resonances and incorporate the 
analysis of two-pion final states into the coupled-channel analysis of 
resonances.
• HP2012: Measure the electromagnetic excitations of low-lying baryon 
states (<2 GeV) and their transition form factors over the range Q2 = 0.1 – 
7 GeV2 and measure the electro- and photo-production of final states 
with one and two pseudoscalar mesons. 

• Established in Spring 2006
• Led by Harry Lee 

• Hiroyuki Kamano 
• Satoshi Nakamura
• Kazuo Tsushima 

+ wealth of collaborators
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 Excited Baryon Analysis Center

N* params

QCD

Lattice QCDHadron Models

Reaction Data

Dynamical Coupled-Channels Analysis

EBAC: extract and Interpret N*
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12 GeV Upgrade
• $310M Project
• Construction approved Sept 2008
• Ground Breaking April 2009
• Completion 2015
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Print

12 GeV Upgrade Technical Scope

Schematic layout of the required facility
modifications to realize the 12 GeV
Upgrade.

The 12 GeV Upgrade is highly cost effective due to existing features of the Continuous Electron Beam Accelerator
Facility (CEBAF). The superconducting radiofrequency linear accelerators contain superconducting niobium
cavities operating, on average, at 50 percent above their design specifications in accelerating gradient and Q. The
success of this technology opens up the possibility of a relatively simple, inexpensive upgrade of CEBAF's top
energy. This goal is also made possible due to the CEBAF tunnel "footprint," which was designed so that the
magnetic arcs could accommodate an electron beam of up to 24 GeV.

The latent voltage of the installed superconducting cavities has brought CEBAF's accelerating performance to
nearly 6 GeV and superconducting radiofrequency (SRF) development successes have led to two cryomodules that
are a factor of two more powerful than the original design. A cryomodule development program has yielded a final
design that exceeds the original design specification by a factor of five. The cryomodules to be used for the 12
GeV Upgrade use higher performing seven cell cavities while maintaining the overall length of the original
cryomodule design. Using space already available in the accelerator tunnels, 10 final design higher performance
cryomodules will be installed at a modest cost.

The new experimental Hall D will use the electron beam to produce a coherent bremsstrahlung beam and house a
solenoid detector to carry out a program in gluonic spectroscopy to experimentally test current understanding of
quark confinement. All three existing halls will be upgraded to receive the new Five-pass, 11 GeV beam. The
additional experimental equipment proposed for Halls A, B and C take full advantage of currently installed
apparatus.

Accelerator

The accelerator portion of the upgrade will be constructed on the framework of the existing CEBAF accelerator. A
12 GeV beam to Hall D and up to an 11 GeV beam is needed for Halls A, B, and C. To achieve this, the
accelerator will be upgraded to 2.2 GeV/pass (1.1 GeV/linac) and the beam transport system upgraded and
expanded. These upgrades will be made:

Workshops and 
collaborations vital in 
refining physics case
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”Electromagnetic N-N* 
Transition Form Factors 

Workshop”
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