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MEASUREMENT OF INITIAL EMITTANCE OF BACK ILLUMINATED
TRANSPARENT SUPERCONDUCTING MULTI-ALKALI PHOTOCATHODE
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Abstract

We have manufactured the back-illuminated superconducting photocathode for the FEL with high pulse repetition. The
novelty of this photocathode is adopting the transparent superconducting thin film LiTi,O4 as a substrate. LTO reflects
RF field because of a short penetration depth of superconductor and this feature protects optical components from RF
damage. Using the photocathode, a high quality beam with a low energy spread and a low space spread is expected to
be produced. This paper presents experimental results of the initial emittance of multi-alkali photocathode on SrTiO;

substrate.
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Figure 1: Schematic block diagram of the back-

illuminated superconducting photocathode.
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Figure 2: The picture of LiTi,04.

Table 1: Physical Property of LiTi,04

Tc ~ 12K

Resistivity 33 %107 Qcm (atR.T.)

Lattice constant a;ro = 0.8405 nm

Transmittance 70 % (at 477 nm)

Carrier density ~1x10%2¢m™3

Hall mobility 0.8 (280K), 6.0 (15K) cm?V 151
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Table 2: Summary of Deposition Experiments

Sub. Temp. | QE (%)
- Subsrat

1005
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SITIO;  95~110  6.96

SITIO; 155170 8.0

KCsSb grio;, 1605  0.68
SITIO;  160%5  3.95

SITIO;  120%5 42

Cu 150~100 137

Cu 150~100 6.7
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Figure 3: Wavelength dependence of QE at each
substrate.
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Figure 4: Schematic block diagram of the emittance
measurement apparatus.
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Figure 5: Experimental arrangement for measuring
transverse momentum.
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Figure 6: Electron beam on the phosphor screen (left),
Intensity distribution of the electron beam (right).
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