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Measurements with various temporal profiles of the UV laser pulse
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scales with the charge, we expect the

emittance for the gaussian case at 1 nC  Longitudinal profiles of the laser pulse measured Projected normalized transverse emittance as Projected normalized transverse emittance as a

to be even larger with a streak camera. Shown are two settings used a function of the main solenoid current_ nai, fOT function of the main solenoid current |, for a
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emittance is about 4 mm mrad emittance is about 2.3 mm mrad.
Emittance optimization of cavity prototype #2 towards Thermal emittance measurements for Cs,Te photo-cathode
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2 mm mrad at 2.5 kA peak current is needed for saturation at 6 nm.
AS_ a first optimization Ste_p, the transve_rse emitt_ance for a bunch charge of 1 nC The.hermal emittance measure.ments use a laser pulse Emittance scaling with the
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For the measurements plotted in the Figures above the re&dqe_zl magnetic fle_ld on the ffects. From a straight line fit one obtains: — Ek =0.8+0.1eV
photo cathode has not been compensated. Therefore, additional scans with the
compensating bucking solenoid were performed for the settings with the smallest emittance: The transverse emittance was measured at a charge of 2 to .
{305A, ®-d, =0%and {305 A, @ - ®,, =-57}. The results are shown below. 3 pC as a function of the accelerating field E at the cathode. Dependence _Of emltta_nce on
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does not scale the kinetic energy of the emitted electrons with the applied field at the cathode. The increasing emittance
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P | corresponds to a rising kinetic energy of the emitted electrons.

The smallest normalized projected emittance is measured with 1.5 mm mrad in the
vertical plane. The smallest geometrical average emittance of both transverse planes

is 1.7 mm mrad. .
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For the first of the two sets of measurements shown, the electron beam Transverse emittance has been measured as a function of the After cavity prototype #2 was fully characterized at PITZ bunch Charge and moderate acceleratmg gradlents' The
has been horizontally shifted with respect to its desi’gn orbit. The beam bunch charge at rf phase @ = ®_. The charge was varied in and installed at TTF, cavity prototype #1 was put into aver&_]ge Kinetic energy of the. emltte(_j phOtO electrons is
is steered 6 mm closer to the laser vacuum mirror (VM) then the nominal the range 0.02 to 3.80 nC and the main solenoid current set to operation at PITZ in the beginning of 2004 followed by the estimated to be 0.8 eV. An increasing of the thermal
gistance ((j)fd1 2kmm. This mdetﬂllized gll_ass rrirrtor i? pei]cng;ldch?frgcatd tL;]p kt))y the focus the beam at the position of the slit mask for each emittance r11f rE:orllztljitionin%. The rl::eam dynt?mics optimization its (()jngoir;g. emittance with the accelerating field on the cathode has
eam and dark current and the resulting electrostaic field affects the beam measurement e Figure above shows emittance measurements done for T -
quality. As it is shown in the second measurements set an emittance reduction a bunch charge of 1 nC at the current stage of optimization. been obseryed. Th,e characterization Of t_he next CaVIty at
of 0.5 to 1.0 mm mrad is achieved by steering the beam away from VM. PITZ is ongoing and shows promising results.
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