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üRecirculating SRF LINACs

üThree Halls; 3x the physics

Continuous Electron Beam Accelerator Facility



Å CEBAFõs first polarized e-beam experiment 1995

Å Now polarized beam experiments comprise ~ 80% of our physics 
program, in fact, we only deliver polarized electrons

Å All beam originates via photoemission from a strained superlattice 
GaAs crystal inside a 100kV DC photogun 

Å Three experimental areas may simultaneously receive :

Ç high polarization (~85%) 
Ç continuous wave (499 MHz )
Ç independent intensity (50 pA to 200 A)
Ç energy selection (6 GeV now, 12 GeV 2012)

Ç What about positron physics ?
× Lepton charge degree of freedom
×But, costly endeavoré
× But, rich e - program keeps us busyé

Everyone Gets Polarized Electrons !



ü e+ beam current > 100 nA in CW mode

ü As large as possible e+ beam polarization

× Generalized Parton Distributions

× Investigation of 2g exchange in elastic scattering

× Study of Coulomb distortion in the inelastic regime

× Search for a light dark matter gaugeU- boson

× Measurement of the C3q neutral weak coupling

× Positron Annihilation Spectroscopy

Recent workshop to discuss e+ @ JlabΧ ƛŘŜƴǘƛŦƛŜŘ άƻƭŘέ & newǇƘȅǎƛŎǎ ƳƻǘƛǾŀǘƛƻƴǎΧ
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10 MeV/10 mA
Power loss/scattering
Compact, low rad

100 MeV/10 mA
Better divergence
Worse energy spread

1000 MeV/1 mA
Easier source
Bigger òdriveró

If the shoe fits ééthen wear it !

A. Freyberger, Proc. of the International Workshop on Positrons at Jefferson Lab, Newport News (VA, USA), March 25-27, 2009 
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R&D Effort for a continuous wave [polarized ] positron source
at JLab for fixed target experiments to take place in the 12 GeV era.

üA possible concept involves the construction of a dedicated e+ tunnel at the end of the injector
and parallel to the north linac.

üPositrons would be produced with 120 MeV e - (JLab 12 GeV) incident on a tungsten target .
üe+õs are selected with a quadrupole triplet and transported to the accelerator section.

S. Golge et al., Proc. of the International Workshop on Positrons at Jefferson Lab, Newport News (VA, USA), March 25-27, 2009 

G4beamline simulations indicate a global efficiency of 
10 - 5 e+/e - for 120 MeV e - off a 3 mm W target.

10 mA e - �: 100 nA e +


