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Abstract

We report a study of CsK,Sb photocathode in Hiroshima University. High brightness electron source is one of the key
components in advanced electron accelerators. For example, a future light source based on Energy Recovery Linac
(ERL) requires high average current electron beam in a range of 10 - 100mA with an extremely low emittance down to
0.lmm.mrad. A photocathode electron injector is expected to fill these requirements because of their superior
performances over other technologies. A photo-cathode material with high robustness, high QE, and driven by visible or
IR light is strongly desirable. CsK,Sb multi-alkali photocathode is one of the candidates to satisfy these requirements. A
new system to study CsK,Sb was developed and the cathode was successfully produced. The 1/e lifetime regarding to
extracted charge density was 255C/mm”. The 1/e lifetime without beam emission is immeasurably large. In this article,
the cathode evaporation system is explained and these results are presented.
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Figure 1: A schematic view of the evaporation system. A
cathode substrate and a thickness monitor are placed
symmetrically from the evaporation sources. The
evaporation source mount is movable to evaporate each
source at center of the cathode substrate.

3. hy— FE/REER

BV — ROARIIFE Fi12 Sh. K. Cs #BF 27
HELTW ZETIToTe, SRIOERICHEHA LD
y%P®$ﬁ$@&U%#%uTK%¢O
1) FEM%E 600°C THEWEF 35, D% 100CE T

A T, ZEPITZ ORET—EITHRD,
2) Sb 7% ZAAEME 103A
3) KZ&FE ZZEFE 331A
4) Cs K7 NERNPE—7I|TET S F THRE,
EHBEEIL TTTATH - 7=,

5) FAEE & =IBITET,
Z DOARESMIICHR (4] 5] [6] BB LTV 5,

ASEER L= Y — RORETOBEFRROLEL
% Fig. 2 (o LTz, fitdh/e 23 B0 <, Htfihs 23
BEREFHZ L 0BG L7 Bt B2 EhORE TH
%, HEENIERICTH B,

BRI K ZETIC LR LIED, Cs RAERIZK
XML, JRKTH 0.9%Ic7~7-, 7277 L. &
FRRITH Y — MBI L > TR L[]0 Y
—F%éﬁbt%ﬂ&bfv—%~%%&%%%z
DI ETEINENGWETEZER L, R, &
KOBFHRIL 3.2% ThHoT2, UBOEFII &H
LIZZO L —F—RNMETITY) 2 & & L,

- 521 -

‘—I—QE‘ ‘—E—Sb —a—[ —6—(‘3‘
1 100
0.8 80
g 06 / 60 E
8 g
- / )
g 04 / 10 §
: /f =
s /
0.2 ; 20
Vi Mj
0 0
0 10 20 30 40 50 60 70 80
time[min]

Figure 2: QE and thickness evolutions are shown.
Thickness is for each material (not total).
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Figure 3: QE evolution as a function of extracted charge.
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