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Non-destructive electron bunch length measurement via the surface plasmon
resonance
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We developed a non-destructive and real time electron bunch charge
distribution measurement system via an organic Pockels Electro-Optic (EO) sampling apart from
accelerator vacuum systems. The targeted bunch length is a few tens of femto-seconds (FWHM). Coulomb

fields associated with the electron bunch excite surface plasmonic resonance (SPR) through a
meta-material deposited ﬁrism and the SPR is measured bg the EO sampling. Structures of the
meta-material layer on the SPR substrate was optimized by a numerical analysis. The substrates were
assembled at Kyoto University on 2015 and 2016 and geometrical structures of meta-material layers
were measured with a 3D laser microscope.

Feasibility test is demonstrated at an RF fotocathode electron gun test accelerator, however the
accelerator and its control system upgrade constructions are still undergoing, thus the feasibility
test is scheduled to start from December 2017.
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Refractive index of optical glasses (A = 9 pm)
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Scanning mode : HR-XYZ + color
Size (pixel) : 1024 x 1024

Size (pm) : 32 x 32

Object lens : MPLAPONLEXT 100
Magnification : x4
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