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�‡repetition rates up to ~ 1 MHz

�‡charge per bunch from ~ pC to ~ 1 nC,

�‡sub 10-7 (low charge) to 10-6 m normalized beam emittance,

�‡beam energy at the gun exit greater than ~ 500 keV (space charge),

�‡electric field at the cathode greater than ~ 10 MV/m (space charge limit),

�‡bunch length control from tens of fs to tens of ps for handling space 

charge effects, and for allowing the different modes of operation,

�‡compatibility with significant magnetic fields in the cathode and gun 

regions (for emittance �F�R�P�S�H�Q�V�D�W�L�R�Q�����H�[�F�K�D�Q�J�H�����«��

�‡10-9 - 10-11 Torr operation vacuum pressure (high QE photo-cathodes),

�‡�³�H�D�V�\�´���L�Q�V�W�D�O�O�D�W�L�R�Q���D�Q�G���F�R�Q�G�L�W�L�R�Q�L�Q�J���R�I���G�L�I�I�H�U�H�Q�W���N�L�Q�G���R�I���F�D�W�K�R�G�H�V��

�‡high reliability compatible with the operation of a user facility.

To achieve the LBNL FEL goals, the electron source should 

simultaneously allow for:

In a FEL  the electron beam quality is defined at the gun/injector
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