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ABSTRACT
For short, high-intensity electron bunches, alkali-tellurides have proved to be a reliable photo-cathode material. Measurements of lifetimes in an RF gun of the CLIC Test Facility II at field

that of Rb-Te did not change. Our latest investigations on the stoichiometric ratio of the components are shown. The pre

strengths greater than 100 MV/m are presented. Before and after using them 1n this gun, the spectral response of the Cs-T
parametric oscillator. The behaviour of both materials could be described by Spicer’s 3-step model. Whereas the thresho.
paration of the photo-cathodes was monitored with 320 nm

¢ and Rb-Te cathodes were determined with the help of an optical
d for photo-emission in Cs-Te was shifted to higher photon energies,

wavelength light, with the aim of improving the measurement sensitivity. The latest results on the protection of Cs-Te cathode surfaces with CsBr against pollution are summarized. New
investigations on high mean current production are presented.
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Spectral investigations of bialkali-tellurides photocathodes

The spectral response of photocathodes can be

described in the model of Spicer by: A frequency doubled OPO, pumped by the third harmonic of a g-switched Nd: YAG was build

to produce the necessary wavelengths for these experiments.
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To interpret the spectra in terms of Spicer’s theory, 1t was necessary to split the da a into 2 groups, one at “low photon energy’ and one at ’high photon energy’’, as shown below. Then, the data can be
fitted well with two independent curves, which give two threshold energies. This indicates that there might be two photoemissive phases of Cs-Te and Rb-Te on copper.
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We tested also the protection of Cs-Te As another type of photocathode material, The low energy shoulder disappeared.
with CsBr, without a significantim- Rb-Te was used. Due to i1t’s lower affinity, At the moment 1n the gun, since 40
provement in lifetime. it should be less polluted by the restgas. We days.
\ didn’t see longer lifetimes. /
Use 1n the drive beam gun
Quantum Efficiency ofthe Cs,Te p hotocathodes used in the Drive Beam RF gun . o
| | No correlation between lifetime and
. Starting QBin theDCgun initial quantum efficiency can be seen.
I Starting QE after RF conditioning
22 7 End QEin the RFgun '_'15
PN L
o0 NN E£nd QEintheDCgun S~ ® C(s-Teon copper, initial QE=14.7%
1996 : 6 cath . . . 1999 : § cath . >
g PY0 s 0cath 1997 :5cath . | 1998 :10cath. | | Z¥Focath. b 12 Lo
Emoy = 7.3 % 670 _ 990 Emoy = 10.4 % Q A -T 1 OE=5.0¢°
1994 : 7 ca th. 1995 : 6 ca th. 0 QB moy = 6.7 % QEmoy =99 % 2 Q Cs-Te on cOppet, initia Q 5.0%
16 1 QEmoy=47 %| QEny=57%| | S —— P Vil B B = D
> 'S 9 B Cs-Teon gold, initial QE=6.6%
45— > [ e I S [N R S 2
< o=
T e e [ T Rl e e el e e e o =sss QE_. =1.5% in CTF II
© 6
L S e i e e e e e e e e e e e I -
A A U NN U NN DN O N N NN NN EOEN BN W R E =
= 3
st T4 ol -0 &Yy =0 ""01-"0-=0F "0t TEEast L B - BE a,
-
ARt L ISR IR S 0
? 0 10 20 30 40 50 60
 rc R AN AR RS 529 3ISNERASCSBSEES8S5553 888 38258 ° Litetime [d ays ]
Photocathodes




