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Electron Source:
Potential R&D Items

• Polarized dc electron gun cathode
development

• Polarized rf electron gun
• Flat beam electron gun
• Polarized electron gun laser system

development



Electron sources:
R&D items

Polarized electron gun cathode
development-from LC’02
presentation of T.Maruyama
(SLAC)























Electron sources:
R&D items

Polarized rf electron gun :Issues
• Slow response time of GaAs
• Vacuum requirements
• Cathode Sensitivity to dark current
• Cathode Sensitivity to ion

bombardment
• Cathode sensitivity to magnetic field



-from LC’02 presentation of J.Clendenin
(SLAC)



Electron sources:
R&D items: Flat beam electron gun:

• An idea of Brinkmann, Derbenev, and Flottmann
• Impose a solenoidal field at the cathode of an rf

photocathode gun
• After emerging from the solenoid, the beam has

angular momentum
• The angular momentum may be transformed into

an emittance asymmetry (flat beam) with a
quadrupole channel matched to the solenoid.

• Experiments at the A0 photoinjector at Fermilab
have observed a 50:1 transverse emittance ratio in
a 17 MeV electron beam





Electron sources:
R&D items: Flat beam electron gun

• The actual “flat” emittance in the Fermilab
experiment was close to 1 mm, still much
larger than a damping ring emittance; but
emittance compensation was not correct for
the optics used.

• The beam is unpolarized. The technique has
not yet been applied to polarized-source
photocathodes.



Electron sources:
R&D items

Laser system development-slides
from NLC review (SLAC)



Source Laser R+D (Post CDR)
• Use diode laser for source seed

– Greatly reduced complexity
– Limited tuning range, electrical bandwidth

• Direct diode pumped lasers: eliminate flash lamps
– Cr:LiSAF laser crystal:  Directly produces the required wavelength

• Diode pumped pump lasers: Eliminate flashlamps
– Less technically challenging than direct diode pumping final laser
– Use Nd:YLF (or similar) conventional diode pumped materials
– Use Yb:YAG newer material - higher efficiency

• Increased optics automation - reduce the need for expert
“tweaking” of laser systems

• If new technologies do not perform as required
– Study performance of conventional systems
– construct conventional prototype



Positron Sources:
Potential R&D Items

• Development of undulator-based (polarized)
positron source

• Development of laser-based (polarized) positron
source

• Positron yield enhancements using crystal targets



Positron sources:
R&D items

Development of undulator-based (polarized) positron
source-slides from R. Pitthan, J. Sheppard (LC’02)















Positron sources:
R&D items

Development of laser-Compton based (polarized)
positron source-slides from Tsunehiko Omori
(KEK) (LC’02)

















Positron sources:
R&D items

Positron yield enhancement from crystal targets-
slides from Kazura Furukawa (KEK) (LC’02)






