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Abstract

Proposed X-ray laser scheme uses energetic electron beam (e-bam) like a free-electron laser (FEL), but the gaining
process is different. Undulator is not used. Instead photon beam is wiggled by mirror. Multiple targets placed
periodically along the e-beam form optical cavities. Two gaining processes are involved. In one process e-beam hit the
targets and generates coherent X-rays. While e-bam and photon beam merge at the target coincidentally, forced
emissions appear which are ruled by the Einstein’s A and B coefficients low. In one another process micro bunching are
generated which is similar to the FEL gaining process. It is a kind of seeded FEL. If the transition radiation is the
mechanism, the seed is coherent from the beginning of the lasing process. If Cherenkov or fluorescent radiation is
selected the seed is monochromatic from the beginning. As a whole we expect high gain for hard X-ray laser.
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Figure 1: Schematic drawing of the hybrid laser system. It is composed of 10mm diameter cylindrical X-ray mirrors,
about 100 sets of target assembly, each set is made of 1000 of 100 nm thick diamond like carbon films placed
periodically in 10pm interval. Photon beam is wiggled so to cross the e-bam generate strong electric field toward the

electron velocity.
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Figure 2: Notations used to describe the lasing process. Primary electron and photon beams are hitting target i and
generate transmitted electron beam, spontaneous radiation, induced radiation, and transmitted radiation.
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