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Abstract

The photocathode operation of LaBs cathode in a 4.5-cell RF gun has been demonstrated at a mid-infrared free
electron laser facility, KU-FEL, at Institute of Advanced Energy, Kyoto University. For this cathode, the Schottky
effect is significantly high. In order to reproduce the experimentally observed relationship between the electron bunch
charge and the laser injection phase, the Schottky effect must be taken into account. In this study, the ASTRA code,
which can take into account the Schottky effect, was used for numerical simulation. As the result, we succeeded in
reproducing the experimentally observed relationship between the electron bunch charge and the laser injection phase
with proper adjustment of the Schottky effect parameter in the ASTRA code.
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Figure 1: Schematic drawing of experimental setup. FC:
Faraday Cup, QF: Focusing Quadrupole, QD: Defocusing
Quadrupole, B: Bending Magnet.
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Figure 2: Experimentally observed relationship between
the bunch charge and the laser injection phase.
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Figure 3: (a) Electric field distribution in the RF gun. (b)
Geometry of the RF gun, quadrupole magnets, and beam
dump.
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Figure 4: Results of numerical simulation and compared
with experimental results.
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Figure 5: The transmission efficiency from the cathode to
Faraday cup and the peak energy of electron beam as the
function of laser injection phase.
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Figure 6: Comparison of numerical simulation results.
Solid line: simulation results with Schottky effect (SE) on
the cathode. Dashed line: simulation results without SE
on the cathode in the case of Qpuncn=50 pC. Dotted line:
simulation results without SE on the cathode in the case
of Qpuncn=450 pC.

05k @Cathode |
04Ff
0.3}

0.2+

Bunch Charge [nC]

0.1F

00 1 1 1 1 1
20 0 20 40 60 80 100 120

Laser Injection Phase [deg.]

Figure 7: Calculated bunch charge at the cathode
surface (dashed line) and at the Faraday cup (solid
line).
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