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Agenda

= Photocathode production for AWAKE:
Photoemission lab setup
Cs,Te thin-film deposition: sequential, co-deposition, rejuvenation.
Coating homogeneity.
Transport to AWAKE and performance in RF gun.

= Status of AWAKE run 2c photoinjector development:
Laser status and performance
Integration of Cs,Te photocathodes in INFN/CTF2 RF gun
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Typical arrangement for Cs,Te photocathode production
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» More than 200 photocathodes produced in ~30+ years
* QE up to 25% demonstrated

« Sequential and co-deposition processing possible

» Now also plasmonic photocathodes!
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QE optimization and rejuvenation of AWAKE photocathodes
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Fresh cathode (B)
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Rejuvenation
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Photocathode (A) was exposed to air
Photocathode (B) was heavily used
Found optimal stoichiometry ratio ~ 2.3




QE map (homogeneity) of rejuvenated cathodes
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Photocathode performance at AWAKE photoinjector
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Results consistent with the ones obtained in the Photoemission lab.
QE > 25% was demonstrated.

Emittance below 1 mm mrad achieved with small spot illumination.




Photocathode rejuvenation at CLEAR
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Plasmonic photocathode production
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« Nanospheres are produced by interaction of an ultrafast DUV laser with a polished copper surface.
« Depending on illumination conditions, a range of nanospheres can be produced.
* These are DUV plasmonic resonant at around 260 nm, enhancing electric fields by >3x.
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Plasmonic photocathode performance
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« Cu photoemission improved by a factor of 25x.

Still, it is 100x QE than our best cesium telluride photocathode.
Very robust, insensitive to vacuum conditions, durable, and possible of rejuvenation with the photoinjector

laser in-situ.
If performance is further improved, can be a candidate for AWAKE, but emittance studies are to be

completed beforehand.




AWAKE run 2c
photoinjector
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AWAKE run 2c photoinjector laser
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IR to UV conversion stages

Output at 1030 nm
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Spot on cathode control and performance
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CH.LAS- LSTART true  CFX.5CY-CT CK.GENERA. .. 2665 19.2 MHZ  24/04/2025 11:45:28 1113 1113011808
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RF synchronization performance

RF locking remote control panel
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Integration of Cs,Te photocathodes in CTF2

Initiated study of crane installation and transport carrier handling as well as adapters for load-lock

cathodes in the new CTF2 gun. To be done also in TT41.
The cathodes are to be compatible between both RF guns. A single carrier can transport 4

photocathodes.
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Integration of Cs,Te photocathodes in CTF2

 The main difference between AWAKE, CLEAR and CTF2 load-
lock systems is this adapter part.
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Conclusions

= Photocathodes:

A simple approach to rejuvenate cesium telluride photocathodes is studied, both
with co-deposition and sequential deposition schemes.

We found that the optimal stoichiometry ratio of 2.3 can lead up to QE > 25%.

We study the alternative of employing laser produced plasmonic photocathodes,
yielding promising results but more work is necessary.

= AWAKE run2c photoinjector:

The photoinjector laser for AWAKE run 2c is ready and operative, alongside with
controls and diagnostics.

The integration of cesium telluride cathodes at CTF2 is under study, with a view on
simplifying the future AWAKE run2c layout and cost.
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Thank you for
your attention!
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