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is very importantfor many applicationssuch as short-
wavelength Free-ElectrorLasers. A diagnostic that
providesdetailed information on thdensity distribution of
the electrorbunch in multi-dimensional phase-space is an
essential toofor obtaining smallemittance at aeasonable
charge. Measurement of a slice emittance has been achieved
and provided a clear demonstration of the linear longitudinal
emittancecompensation schem@]. Changingthe laser
pulse profile of a photocathode RF gun basnsuggested

as one way t@achieve non-lineaemittancecompensation
[2]. The tomographic reconstruction of tiphase space
was suggested [3and implemented[4] using a single
guadrupolescan. Inthe presentwork we give special
attention to the accuracy of tiphase space reconstruction
and present an analysis using a transpoet with nine
focusing magnets and techniques to conth@ optical
functions andphases. This high precision phase space
tomography together witthe ability to modify the radial
charge distribution of the electrobeam presents an
opportunity to improvehe emittanceand apply non-linear
radial emittance corrections. Combining the séogttance
and tomography diagnostickkad to an unprecedented
visualization of phase space distributions in 5 dimensional
phase-space and an opportunity to perform high-order
emittance corrections.
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