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High-order harmonic generation is a promising tool for obtaining UV and also X-ray coherent radiation. It is well known that high-order harmonics appear in the interaction of intense laser fields with atoms and molecular ions and with plasmas. The atomic and the plasma cases have complementary features. Mixing the properties of both cases in an interesting way produce clusters as an appropriate system for harmonic generation by a linearly polarized laser field [1]. The model of coherent second-harmonic generation has been developed for irradiation of atomic clusters by relativistic laser field. In our model second harmonic is produced by the magnetic part of the Lorentz force.  The harmonic yield is proportional to the square of number of particles in the cluster and to the square of the laser intensity. The yield increases resonantly twice during the cluster expansion: when the Mie plasmon frequency is equal to laser frequency, and when the Mie plasmon frequency is equal to double laser frequency. We found that the generation of second harmonic in clusters by the relativistic laser field is much more effective than in the continuous plasma medium. The efficiency of the coherent second harmonic emission by clusters increases strongly with the laser intensity, unlike the case of the homogeneous plasma. Our results confirm experimental data on the irradiation of krypton clusters [2].
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