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Developments of laser facilities on different purpose, the starting of which was in the middle sixties, are being successfully made at Laser Physics Research Institute (LPRI). Investigations of physical fundamentals of the lasers operation, nonlinear optics and properties of high-temperature dense plasma that is formed under the action of intensive laser emission on matter are realized at these facilities. 

The most high-power in Europe 12-channel facility “Iskra-5” with the laser energy of 30 kJ on the wavelength 1,315 m under the pulse duration 0,3 ns is produced for laser nuclear fusion investigations. A spherical hohlraum construction allowing to receive record symmetry of the X-ray field on the surface of a spherical microtarget (heterogeneity level is ( 3%,) and to fulfill unique investigations of compression of the shell with DT- fuel in symmetrical conditions is designed to study DT-mixture compression and heating.

To enhance the investigation abilities on this direction the works on creating of a 128-channel neodymium laser facility “Iskra-6” with emission energy 600 kilojoules, the pulse duration 3 ns, the wavelength 0,35 m are being conducted now at LPRI. As a first stage “Luch” facility, which is the “Iskra-6” module prototype, has been built. It is a 4-channel four-line phosphate glass laser. The total laser energy in single channel is 3,3 kJ on the wavelength 1,054 m and the pulse duration is 3-4 ns.

The facility “Luch” start opens new prospects for realization of experimental researches in interaction of high-intensive laser emission with matter in fundamental and applied fields of high densities energy physics. RFNC-VNIIEF in cooperation with the Institute of Applied Physics started a proposal on petawatt laser complex creation on the basis of the “Luch” facility channel and the works are being executed. Research on the properties of matter under the influence of huge radiation intensity 1021 – 1022 W/cm2 is planned to be fulfilled at this facility.

High-explosive photo-dissociation iodine lasers with the energy of several hundred kilojoules have been developed at LPRI. This laser type is a record-holder among pulse lasers on radiation energy. Besides record high energy photo-dissociation iodine laser is remarkable for high homogeneity of radiation ((v (10-3 cm-1) and relatively low optical non-uniformity of the active medium ((n ( 2 (10-6  ( 2( 10-7cm-1). A review of results obtained on photo-dissociation iodine lasers during last years is reported. The radiation energy in free-running lasing regime was up to 60 kJ at angle of divergence 2(10-4 rad. In the monopulse mode the beam focusing into the spot of the diameter about the laser wavelength has been experimentally realized and the intensity of 1018 W/cm2 at the duration 0.7 ns has been obtained.

Electric-discharge pulsed-periodic chemical lasers based on non-chain reaction of fluorine and hydrogen (deuterium), which can be used as radiation sources in systems having very different purposes, are being developed at VNIIEF. The laser pulse recurrence rate of the developed facilities varies from 10 to 1000 Hz at the single pulse energy changing from tens of milli-joules to hundred joules. For all that the laser divergence of diffraction quality has been achieved.

Research on high-power iodine-oxygen continuous chemical lasers creation takes an important place among the developments of LPRI. A record-effective unique singlet-oxygen generator with a swirling flow has been built. An experimental test bench of average power (50 kW with supersonic flow of working medium in the resonator has been developed on its basis. 

