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Outline



Two Physical effects leads to a high 
emitted current 

• Multi-Photon photoelectric effect

• Plasmon-Enhanced field emission



MultiPhoton Field/Photo emission



Keldysh Parameter for the RF field
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Is there a ‘laser equivalent’ in High 
Gradient Systems?



Comparative studies of high-gradient RF 

and DC breakdowns

JW Kovermann – PhD thesis 2010

http://inspirehep.net/record/914753/


Do we have 𝛾𝐾 ≥ 1 for a typical OTR 
emission spectrum?

Low Field, Optical frequencies 



Plasmon-Enhanced field emission For Copper!

(A 3 photon process)



Plasmon-Enhanced field emission For Gold

(A 4 photon process)



Do we have periodic grating-like 
structures in High Gradient Cu plates?





What needs to be done

• Characterize typical OTR emission spectra and
estimate the importance of various multiphoton
electron emission processes.

• Analyze qualitatively and quantitatively (FDTD
simulations) the efficiency of strong SPP-Photon
coupling for typical OTR spectra and periodic
structures found in Cu plates under high
gradient operation.


