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Abstract

Our collaboration group have continued the research to develop the high performance photocathodes to produce the

multi-bunch polarized electron beam which satisfies the requirement of a future 1 TeV electron-positron linear collider

(JLC). Here,we report the results of electron spin polarization (ESP) and quantum efficiency (QE) measurements, which

were obtained using the photocathodes with superlattice structures of InGaAs-AlGaAs combination. The design

considerations of the new type of GaAs-GaAsP strained-layer superlattice photocathode are also described.
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# 1 : Specification and Performance of In,Ga,,.,,As-Al,Ga,,,As Superlattices

Crystal Name X y Ly Ly 0 s(meV) | We(meV) | Max.ESP(%) | QE(%) A (nm)
SLSA#1 0.15 | 0.35 6 25 82 8 73 0.1 745
SLSA#2 0.15 | 0.35 5 11 58 112 80 0.7 745
SLSA#3 0.15 | 0.35 7 11 73 73 80 0.09 779
SLSA#4 0.15 | 0.25 7 11 56 98 87 0.03 825
SLSA#5 0.15 | 0.15 7 11 171 129 84 0.04 855

SLS#2 0.15 | 0.00 7 11 30 189 88 0.01 920

x : fraction of In 0
y : fraction of Al W, :
L, : thickness of InGaAs (Well) layer QE:
Ly : thickness of AlGaAs (Barrier) layer A
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energy-broadening of conduction band
quantum efficiency at the maximum ESP

: laser wavelength which gives maximum polarization
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ESP and QE of SLSA#5
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# 2 : Specification of GaAs-GaAs; P,
Strained-Layer Superlattices

Crystal Name || x AEy (hh) Os A (nm)
SLSP#1 0.2 129 56 830
SLSP#2 0.35 226 107 810

x : fraction of P
8 s(meV), W¢ (mev), A (nm)DEIXFHEE
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