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The ELYSE project
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Energy

Bunch charge

pulse duration
Energy spread
Normalised emittance
Beam size on target

Repetition frequency

« 10 nC would be desirable!

T. Garvey, EPAC 2002

Accelerator Specifications

4 -9 MeV

>1nC*

<5ps (FWHM) _ Lk~ 200 A -2KkA
<2.5% (RMS)

< 60 mm-mrad (RMS)

2 — 20 mm diameter

10 - 100 Hz
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Longitudinal Bunch Compression (H. Monard)
Accelerate bunch off-crest of RF wave
generate correlated phase-energy spread

energy dependant path lengths in dipoles allow tail to catch up with head

longitudinal compression - Al = Rgg OE/E

M. Uesaka et. al., Nucl. Inst and Meth. A 406, pp 371-379 (1988)

Simulations show : bunch compression can compensate for lengthening due to space
charge effects.

Tests foreseen using streak photography of Cerenkov radiation from the beam



Simulations — pulse duration
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Choice of Photocathode

Want — (1) long life-time (~ 50 hours)
(1) high quantum efficiency
Q~EL.m
For E. ~ 10 wJ and Q =10 nC need > 1%

_need Cs,Te photo-cathode
high vacuum requirements
relatively easy fabrication

Photo-cathode preparation chamber (cf. CTF, TTF)

(c.f. Brookhaven project — LEAF; large E; and metallic
cathode)
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Image of laser beam on an optically Equivalent
Plane to that of the photocathode plane.
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View of the ELYSE Accelerator
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First photo-electron beam from the ELYSE Accelerator
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Image of beam on screen at Experimental Area 1

Dark current

Dark current +
Photo current
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Dispersed beam width at the analysing slit
(slit width = 10 mm)
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Cathode surface showing signs of damage




Conclusions

ELYSE has produced its first photo-electron beam
(albeit with a copper cathode).

First tests with a Cs,Te cathode will be performed soon.
Excessive dark current levels need further studies.
Considerable work remains to be done for machine optimisation

- relative phases between laser and rf
- optics settings.

Note: Such guns exist today for the physical chemistry community thanks
to investment in R&D programs for HEP (linear colliders), e.g. CTF.
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