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Laser-induced gratings (LIGs) are spatially periodic modulations of the complex refractive index of a 
medium [1]. LIGs result from resonant or non-resonant interactions of gas molecules with the laser field 
in the form of the interference fringes created by a pair of focused pump beams from the same short-
pulse laser. The beams are made to intersect at a very shallow angle in a small interaction volume. The 
fringe spacing is defined by the pump wavelength and the beams intersection angle. At resonant 
excitation a spatially-modulated variation of the population difference of the energy levels involved may 
produce a population grating. Subsequent collisional deactivation of the excited species is accompanied 
by the heat exchange with the medium that may result in formation of thermal gratings. In addition, a 
non-resonant electrostrictive contribution to LIGs is generated at any pump wavelength. The thermal and 
electrostrictive contributions reproduce a superposition of a standing acoustic wave and a stationary 
density modulation. LIGs are detected by diffracting a CW read-out laser beam, which intersects the 
planes of the fringes in the interaction (probe) volume at the appropriate Bragg angle, on the related 
spatial variations of the refractive index, and detecting the temporal evolution of the diffracted radiation 
power. The parameters of the LIG signal temporal profile provide information on local gas temperature 
and mixture composition [1, 2]. 

The application of the technique is exemplified by the results of the investigation of collisional 
deactivation of singlet O2(b 1Σ+

g) molecules resonantly excited by a 10-ns 762-nm laser pulse in high-
pressure 4.3 vol % H2/O2 mixtures in the temperature range 291-850 K. The physical, rather than 
chemical, deactivation was shown to dominate in the collisions of H2 with O2(b 1Σ+

g) and O2(a1Δg) up to 
temperatures of 780-790 K at time delays up to 10 μs after the excitation pulse. 
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