Effect of Energy-Phase Correlation on the
Coherent Emission from an RF Modulated
Electron Beant*, A.DORIA, G.P. GALLERANQ

E. GIOVENALE, S.LETARDI**, G. MESSINA,

C. RONSIVALLE, A. VIGNATI, ENEA - In thedesign

of electron acceleratorfor Free Electron Lasers, the
manipulation of the particldistribution in thephase space
can play a crucial role to realizegh efficiency generators
of coherent radiation in the mm-wave and far-infrared
regions and at even shorter wavelengths. AmiHulated
electron beanpassing through anagneticundulatoremits
coherent radiation at harmonics of the R&h a phase
which depends orthe electron driftvelocity. At long
wavelengths a proper energy ramping tbe electrons
during the bunch can be exploited to lock in plthsefield
radiated by the individual electrons, resulting in a significant
enhancement of the coheramission. The feasibility of a
device suitablefor a systematic investigation of energy-
phase correlation effects is presented in this paggather
with a comparison betweethe theoretical model and
computersimulations. We also descrilibe preliminary
design of anacceleratingstructure composed of beta-
graded self-focusing RF linac operating3aGHz followed

by a "Phase-Matching Section" controlled in phase and
amplitude with respect tothe main linacsection. The
accelerator will drive a compabigh efficiency mm-wave
generator.
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