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. ELBE SRF Gun Il - Photocathode
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. ELBE SRF Gun Il - Photocathode
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* Gun installation finished in May 2014

* Photo cathode exchange system ready in January 2015 o ;\ i
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Mg Photocathodes — Laser Cleaning

Laser cleaning set-up at transport chamber at

SRF gun
using the UV drive laser (100 mW, 100 kHz CW)
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Mg photocathodes - in SRF gun Il

Laser phase scan and QE of Mg photo cathode in SRF gun
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SRF gun for neutron production beam time in ELBE

June 2016: successful 6 x 12 hours user shifts
limited by diagnose mode <10 pA for SRF gun in ELBE
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Mg photocathodes - in SRF gun Il

Beam for the ELBE accelerator: ~ ICTinELBE
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Mg cathode in gun since March 3rd, 2016, 270 h beam time, no QE decrease
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4. SRF gun for THz beam time

4 x 12 h user shifts for THz radiation production

« 80-100 pC, E,;, =4 MeV, 100 kHz THz spectrum and charge dependence
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Measurement of Pb/Nb photo cathodes

Pb/Nb photocathode

UV window

laser

Test chamber for DESY-type cathodes

Cleaning and irradiation set-up
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Measurement of Pb/Nb photo cathodes

DESY Pb/Nb photo cathode deposited at NCBJ Swierk
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Measurement of Pb/Nb photo cathodes
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Measurement of Pb/Nb photo cathodes

Results for quantum efficiency QE

References
before cleaning after cleaning
2.0x 105 1.0x10% this report & [17]
2.7 x10° 6.0 x 10 this report & [17]
- 1.8x10* this report
<1x10° 1.7x10* this report

[5] J. Smedley, et al., Physical Review Special Topics - AB 11, 2008, 013502.
[11] R. Barday, et al., Proceedings of IPAC13, Shanghai, China, p. 279
[17] R. Xiang, et al., Proceedings of FEL2014, Basel, Switzerland, p. 836
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Pb/Nb cathode operational lifetime

long-term testing of Pb/Nb photocathode in test-chamber with UV photo gun laser
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Summary

* Normal contacting photo cathodes operate successfully in SC cavities
* Photocathode exchange and operation are a high risk for cavity contamination
- careful quality check of cathodes
- improved mechanics to avoid particle production
* Metallic photocathodes can easily be used in SC cavity
- Mg can reach high QE of 103, suitable for current application < 100 pA
- no multipacting and low dark current ( <10 nA)
- Cs2Te + UV light is still the choice for medium currents (1 mA)
* Superconducting Pb/Nb photo cathodes
- SC photo cathodes can be integrated in SC cavity
- successful laser cleaning with standard UV photocathode laser
- long-term operational life-time are ongoing
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Thank you for your attention!
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ELBE SRF Gun |l - Photo cathode history

Type Time QE Q/ lew Remarks
Cu June 14 — Feb. | 2x10° 3pC/ Inserted during clean-room assembly of the gun
15 300 nA
Cs,Te | Feb. 15 2 %‘1' strong multipacting & field emission
0% cavity polution
Cu Mar. 15 — 2x107 3pC/ high dark current from cavity,
Feb. 16 300 nA no multipacting
Mg Mar. 16 — 0.2% 200 pC/ | no multipacting, no dark current from Mg,
(#201) | Aug. 16 20 pA stable (user) operation, no QE decrease
Mg Nov. 16 — 0.1% 80 pC/ no multipacting, no dark current from Mg,
(#207) | Dec. 16 8 A stable (user) operation, no QE decrease
Cs,Te | Feb. 17 1.7 % 300 pC/ | no multipacting, no dark current from cathode,
30 A QE drop down
Mg Mar. 17 — 0.2% Not yet tested
(#207) | April 17
Cs,Te | May 17 ->
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