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Abstract

The high brightness requirements for electron sources, e.g. for Free Electrons Lasers, have validated the photoinjectors option at the expense of the thermionic gun electron source.

In a photoinjector electron bunches are generated by shooting with laser pulses a photocathode (PC) installed inside an extracting and accelerating structure.

Photoinjectors produce transversely and longitudinally well-defined electron beams which, in combination with high electric field, lead to achieve high brightness[1]. In order to produce
a reliable source which fulfills the CLIC requirements, a strong research and development program on lasers and photocathodes is an ongoing activity at CERN.

CLIC Project PHIN Photoinjector

CLIC (Compact Linear Collider) is a study project for a The PHIN photoinjector has been developed to study the feasibility of a laser-based electron source for the CLIC drive beam.

linear accelerator designed for electron-positron Currently the drive beam of the CTF3 is produced using a thermionic electron gun and a sub-harmonic bunching system. This
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scheme: a drive beam is conceived to supply with the produced|2]. In the table the nominal PHIN parameters are shown as well as the CLIC goals.

RF power the main beam accelerating structures. The The main challenge is to achieve long lifetimes with high bunch charge and long trains[3].
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Photocathodes Production and Test

The photoemission laboratory installation is used for photocathodes production and preliminary studies before the tests at the PHIN photoinjector. In the preparation chamber the PCs
are produced by co-evaporation (mostly Cs,Te thin film deposited on a copper plug)[4]. The PC is afterwards illuminated with laser pulses (A=266 nm for Cs,Te photocathodes, i.e. the 4t

harmonic of a Nd:YAG laser) and the electron bunches accelerated by a DC gun. The diagnostic line allows the PC characterization and the electron beam diagnostics (e.g. charge/bunch
measurement).
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The maximum measured QE is over 20%.

I.aser

Deposition set-up: the stoichiometric ratio is controlled by
measuring the thickness.
On line QE measurements are performed shooting with the UV laser.

Visible Laser Beams Conclusions/Outlook

Photoemission laboratory layout.

The 4™ harmonic generation crystal, used to produce UV beams, In order to produce the required electron pulses (high bunch charge and long length trains), light in the visible
cannot withstand the long laser pulse trains needed for reaching range (from green to near infrared) is needed. Lasers generating visible light could be used routinely if

nominal CLIC parameters. Such damage is not a problem for the appropriate photocathodes are available.

24 harmonic generation crystals. Different photocathodes sensitive to visible laser beams will be produced and tested by photoemission laser
Moreover using visible laser beams leads to a more efficient orobing and surface analysis. In order to find the best solution various materials and production techniques will
photoemission process: e considered.
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