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Abstract

We have been studying on the accelerator physics at Waseda University with BNL type 1.6cell photocathode rf gun.
Such rf gun can generate low emittance and short bunch electron beam. So as to generate ultra-short electron bunch in
our compact system (about 2m x 3m), we have newly designed Energy Chirping Cell attached rf gun (ECC rf gun).
ECC is attached subsequently to the 1.6 cell. The role of ECC is to chirp the electron energy so that the electron bunch
is compressed by velocity difference as it drifts. Simulation results show ECC rf gun can accelerate100pC electron
bunch with the bunch length shorter than 200fs. We have successfully measured the coherent THz light by synchrotron
radiation and transition radiation. Therefore, we inferred that the bunch was compressed into shorter than 1ps. In this
conference, we will report the results of the bunch length measurement, present progresses and future plans.
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Figure 2: Off crest acceleration in ECC
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Figure 3: Phase space distribution
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Figure 4: Synchrotron radiation calculated by SPECTRA
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Figure 5: Beamline layouts for
CTR(above) and CSR(below)
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Figure 6: Coherent Synchrotron Radiation (CSR)
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Figure 7: Phase dependence of
various detectors
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Figure 8: Phase dependence of
bunch length (PARMELA)
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