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Optical diagnosis system based on Cerenkov radiation for
the uniformity of intense electron beam diode
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Abstract : Electrons traversing a transparent medium emit Cerenkov light when the electron velocity exceeds the velocity of light in the medium.

A time-and-space resolved optical diagnosis system based on Cerenkov radiation for the uniformity of intense electron beam diode has been founded.

Before the operation of a series experiments, Particle-in-cell and Monte Carlo simulation codes were utilized to design the experiment structure. The

emission uniformity of two kinds of velvet sample was studied. It was found that the carbon velvet cathode has much bigger central enhancement

zone and the Cerenkov radiation light of the area near the edge is also brighter. The operating state of diode can be obtained by analyzing the time

evolutions of Cerenkov radiation light which achieves 10ns ~ 100ns temporal resolution.
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Fig.1 Schematic diagram of experimental setup
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Fig.2 Typical phase-space picture of electrons
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Fig.3 Relationship between P,/P,

and R at the surface of quartz slice
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Fig.4 Relationship between variation of penetration

depth and electron energy
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Fig.6 Typical voltage and current waveforms
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Fig.7 Distributions of Cherenkov radiation spot
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Fig.8 Brightness scanning curves
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Fig.9 Typical evolution of electron Cherenkov light images from quartz target
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