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Modern table top x-ray plasma lasers produce high energy pulses (up to several mJ) but of 

rather long picosecond (ps) duration [1,2]. The high-harmonic generation (HHG) technique allows 

to produce a set of high harmonics extending to x-ray range [3-5] but of rather low (nJ) energy. 

Recently the techniques for time-compression of ps radiation of the x-ray plasma lasers 

without essential loss of the energy and amplification of the single high-harmonic radiation with 

its transformation into the train for attosecond pulses were suggested [6]. 

  In this work we propose a method for amplification of the trains of attosecond pulses 

produced via the HHG in an inverted plasma of quasi-resonant ions driven by a moderately strong 

infrared (IR)-laser-field. IR-laser field modulates an active medium with a double IR field 

frequency allowing for amplification of the X-ray field not only on the resonant transition 

frequency, but also on sideband frequencies separated by an even number of modulation 

frequencies from resonance. If an active medium is driven by the IR-laser-field of the same 

frequency used to produce an incident high harmonic X-ray field and an intensity of an IR-field 

modulating an active medium is strong enough, then all the spectral components of the X-ray 

radiation can be simultaneously amplified. Under condition of a relatively strong plasma 

dispersion, scattering of spectral components of the X-ray field into each other via their interaction 

with the medium is suppressed and each component is amplified practically independently. This 

allows to amplify an X-ray radiation preserving it in the form of a train of attosecond pulses. We 

propose an experimental realization of the suggested technique in the active medium of C VI ions 

modulated by the IR-laser radiation. 
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