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An R&D activity on Cu photocathodes is under development at the SPARC_LAB test facility in order to fully
know and characterize each stage of the photocathode life and to have a complete overview of the photoemis-
sion properties of the cathodes for high brightness electron beam photoinjectors. The n-machining process
presented here consists in diamond milling, afterwards blown with clean air. This procedure shows a sen-
sitive reduction of the roughness of the cathode surface and avoids surface contamination caused by other
procedures, for example the polishing with diamond paste or the machining with oil. Both high roughness
and surface contamination cause an increase of thermal emittance and consequently a reduction of the overall
electron beam brightness.
We present Scanning Electron Microscopy (SEM), Energy Dispersive Spectroscopy (EDS) and Atomic Force
Microscopy (AFM) techniques used to analyze the cathode surface, roughness, morphology and its chemical
composition. The analysis of Cu photocathode, polished by diamond paste procedure, shows the degradation
of the photoemission properties caused by breakdowns in the RF gun and the Silicon contamination due to
the polishing procedure. The same cathode is analyzed after n-machining and results show a cathode surface
with roughness of the order of few nm (rms) and the absence of silicon contaminants.
We also present the intrinsic emittance and quantum efficiency measurements before and after n-machining
in order to know the n-machining effects.

Primary author: SCIFO, Jessica (LNF)

Co-authors: CIANCHI, Alessandro (ROMA2); Prof. MOSTACCI, Andrea (Sapienza); BIAGIONI, Angelo
(LNF); STELLA, Angelo (LNF); GIRIBONO, Anna (LNF); Dr LORUSSO, Antonella (LE); Dr PASSERI, Daniele
(SBAI-university of Rome La Sapienza); ALESINI, David (LNF); DI GIOVENALE, Domenico (LNF); CHIADRONI,
Enrica (LNF); CARDELLI, Fabio (ROMA1); VILLA, Fabio (LNF); BISESTO, Fabrizio Giuseppe (LNF); MICCIULLA,
Federico (LNF); COSTA, Gemma (LNF); DI PIRRO, Giampiero (LNF); PIERSANTI, Luca (LNF); BELLAVEGLIA,
Marco (LNF); ANANIA,Maria Pia (LNF); FERRARIO,Massimo (LNF); TROVÒ,Mauro (Elettra - Sincrotrone Trieste
SCpA); Dr POMPILI, Riccardo (LNF); Mr DI RADDO, Roberto (INFN-LNF); BELLUCCI, Stefano (LNF); SHPAKOV,
Vladimir (LNF)

Presenter: SCIFO, Jessica (LNF)

Session Classification: WG3_Parallel

Track Classification: WG3 - Electron Beams from Electromagnetic Structures, Including Dielectric
and Laser-driven Structures


