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Subtask 7.3 - Photocathodes =i

Use of semiconductor photo cathodes like Cs,Te requires a permanent
vacuum of 10-° mbar during preparatlon transport, storage and operatlon
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Subtask 7.3 - Photocathodes =i

Quantum efficiency measurement, cathode #250310Mo, April 2011, in SRF gun
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Subtask 7.3 - Photocathodes =i

Dark current measured in Faraday cup 0.5 m in front of gun
with pulsed RF, peak field until 21.6 MV/m
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Subtask 7.3 - Photocathodes =i

dark current picture
on YAG screen
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Subtask 7.3 - Photocathodes =i

 SRF Gun cavity performance

Max. 16 MV/m peak field
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* Measurement of Q, versus E, since 2007
no degradation due to NC photo cathodes

« excellent life time of photo cathodes in SRF gun
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Subtask 7.3 - Photocathodes =i

Test of superconducting Pb photo cathodes in the ELBE SRF gun
Activity started after discussion at the Daresbury meeting April 2010
J. Teichert (HZDR), S. Schubert, T. Kamps (HZB), R. Nietubyc (IPJ Swierk)

- Fabrication of Niobium plugs at FZD (3 samples) and polishing,

- Inspection at HZB and polishing of one plug (34) @ Pilz Optics

- deposition of Pb layer at IPJ

- Inspection at HZB — with SEM/EDX for layer homogeneity and pollution
- QE measurements and QE maps at HZDR (in preparation system)

- Test of Pb cathodes in SRF gun at HZDR

- Inspection after use at HZB
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Subtask 7.3 - Photocathodes =i

Status:

SEM images of Pb layer on cathode 32

Pb layer
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Subtask 7.3 Achromatic beam transport and phase matching ===

FELs

Transmission measurement *
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Subtask 7.3 Longitudinal phase space measurement

» Method of measurement: phase scan technique FELs
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Longitudinal phase space measurement
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Subtask 7.3 Longitudinal phase space measurement

Phase space measured at cavity C2 as function of SRF gun laser phase
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Subtask 7.3 Longitudinal phase space measurement
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Subtask 7.3 publications

Overview on superconducting photoinjectors

A. Arnold® and J. Teichert

Forschungszentrum Dresden-Rossendorf (FZD), P.O. Box 510119, 01314 Dresden, Germany
(Received 29 November 2009; revised manuscript received 21 October 2010: published 2 February 2011)

The success of most of the proposed energy recovery linac (ERL) based electron accelerator projects
for [uture storage ring replacements (SRR) and high power IR-[ree-electron lasers (FELs) largely depends
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Subtask 7.3 =i

Summary

* Demonstration of succesfull operation and long lifetime
of normal conducting photo cathodes in SC RF guns

* First successful measurements using the ELBE accelerator
- slice emittance measurements
- longitudinal phase space

« Start the collaboration work in photo cathodes with Pb-cathodes
comparison of results
exchange for characterization
standard design for SRF gun cathodes at HZB and HZDR

* Next work
- continuation of dark current studies
- after 13 MHz laser upgrade: high average current operation (1mA)
- publication
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