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Precise micromachining with laser ablation requires ultraviolet and deep ultraviolet (UV and DUV) laser radiations, since the processed area size after focusing linearly depends on the laser radiation wavelength. In addition to the high resolution, the UV and DUV laser radiations have sufficiently high enough photon energy to induce some phenomena in different materials, such as material and its surface modification, fluorescence, image recording, etc. Nonlinear frequency conversion is a well-known method for oscillating in the UV and DUV spectral ranges. Several UV and DUV laser sources have been well developed and investigated, such as frequency-quadrupled and frequency-tripled Nd:YAG and Nd:YLF lasers, frequency-doubled argon ion lasers, and frequency-doubled dye lasers. 
DUV laser sources based on nonlinear frequency conversion of the copper vapor laser (CVL) radiation at the atomic copper (Cu) 510.6- and 578.2-nm lines is quite competitive alternative. DUV radiation at 255.3 nm, 289.1 nm and 271.2 nm has been obtained by frequency doubling the CVL output and Sum Frequency Generation (SFG) of the two atomic Cu lines [1-3]. Unfortunately, the CVL pulse energy and hence the CVL peak pulse power at laser pulse duration of about 15–40 ns are considerably lower in comparison with the frequency-converted solid state lasers, which requires the laser beam focusing and hence increases the hazard of optical breakdown of the nonlinear crystal. Applying spherical optics for the laser beam focusing in a β-barium borate (BBO) nonlinear crystal, the maximal DUV laser power at the 255.3-nm laser line has been 450 mW through frequency doubling the 510.6-nm output [1]. Utilizing cylindrical optics instead of spherical ones to reduce the hazard of nonlinear crystal damage at high average pump laser power [2, 3], the DUV laser power has been consecutively increased from 1.3 W [2] to 3 W via nonlinear BBO crystals [3] and up to 15 W with a nonlinear crystal made of cesium lithium borate (CLBO) [3].
Various types of Master Oscillator – Power Amplifier (MO–PA) Cu and copper bromide (CuBr) vapor laser systems are studied as pump laser sources for a 15-mm-long BBO nonlinear crystal. Focusing is made by spherical mirrors and lenses with focusing distances of 20 cm, 40 cm, 75 cm, and 100 cm. The highest average laser power at 255.3-nm line is 1.6 W at an average pump power of 7.2 W, i. e. the frequency-conversion efficiency is 22.2 %. Using a new innovative technique to diminish the optical breakdown hazard, which consists in the laser beam aperturing in horizontal direction, a maximal frequency-conversion efficiency of 36.0 % is obtained at an average DUV laser power of 144 mW and an average pump power of 0.4 W. Though the new technique achieves the effect of the laser beam focusing through cylindrical lens, it significantly simplifies the optical scheme eliminating the necessity of reduction in the laser beam diameter to the transverse dimensions of the nonlinear crystal via a telescope made of two spherical lenses.
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