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Introduction * Light source: super-continuum laser (NKT Photonics, SuperK) s 7

450 ~ 850nm tunable, mW power.

Well-collimated laser beam, greatly facilitated alignment.
Beam directed into the chamber through bottom window.
Window transmission carefully evaluated.

* Nuclear physics research at lJlab requires high
energy and high current polarized electron beams
 Superior quality photocathodes producing both
high QE and electron polarization are key to critical
elements to the success of existing physics
programs and of vital importance in satisfying the
demand of future machines - medium-energy

electron-ion colliders (MEIC) [1],

* Higher QE would extend the photogun operating
lifetime,

e The distributed Bragg reflector (DBR) reduces
cathode substrate heating, enhances the QE of
strained-superlattice photocathodes  without
compromising electron polarization,

* We observed over 2 fold of QF enhancement of a
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 85~90% polarization was maintained,
 Further optimization and characterization at CEBAF
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 Enhancement factor = QEpsr (A)/QEstd.
e Maximum enhancement factor of ~2.2 near 730 nm
* Enhancement of ~ 1.4 at ~ 780 nm - peak polarization

e Strong correlation btw peak reflectivity and QE valley
\ * C(Clear indication of resonant behavior inside FP cavity

Issues
* Standard GaAsP/GaAs SSL photocathode,

* Laser energy deposited in substrate, DBR cathode QE and polarization vs. laser wavelength
 Leading to unwanted cathode heating,

Std. cathode QE and polarization vs. laser wavelength
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* Oscillatory QE behavior of DBR photocathode,

* Polarization vs. wavelength trend appear similar,

* ~90% polarization /low QE obtained after first heat,

* QE improved with subsequent heat treatments but
lower polarization was observed too,

* Excellent polarization/good QE after delivering 1uA of
current for 72 hrs.

polarized
glectron emission

polarized
glectron amission

e QE of the DBR photocathode notably enhanced,

* Nearly same 80 ~ 90% polarization from both
photocathodes,

 However, QE of std. photocathode was lower(0.6%)
than similar photocathodes used at CEBAF (typically
1%).
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In a standard single-pass photocathode In a photocathode with integrated reflector laser energy

structure over 90% of laser energy is i5 redirected to make multiple passes through the
ted and s t ted heat superlattice active layer, increasing quantum efficiency
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Calculation of absorption, reflectivity and transmission
of GaAs/GaAsP SSL photocathode with DBR structure.




