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Abstract

We have been developing an Energy-Chirping-Cell attached rf electron gun (ECC rf gun) for ultra-short bunch
generation with enough charge of more than 100 pC. ECC rf gun has an extra cell for energy chirping, then the energy
chirped bunch is gradually compressed by the velocity bunching. We estimated the bunch length by coherent radiation
spectrum that the bunch length will be less than 500 fs (rms). The important point of this rf gun is the gun itself has an
abilities of acceleration and compression, thus ECC rf gun is the compact ultra-short electron source. Such a gun, we
think, can be applied to a coherent THz source and dynamic electron diffraction microscope. In this presentation, the
introduction of our ECC rf gun, recent experimental results, and future prospective applications will be discussed.
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Table 1: Simulation Parameters and Results of ECC Rf
Gun

Charge 100pC
Ini. bunch leng. 4.3ps (rms)
E at cathode 100MV/m
Injection phase 20deg
Energy 4.24MeV
Compressed bunch leng. 88.4fs (rms)
Compressed point 2.3m
Emittance (R) 3nmmmrad
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Figure 2: Experimental setup of bunch length

measurement.
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Figure 3: Bunch charge and energy as a function of laser
injection rf phase.
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Figure 4: Experimental result of coherent transition
radiation as a function of laser injection rf phase.
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