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Fig. 1. The experimental setup for LIGS. B.S., Beam Splitter; L1,
f=750mm Lens; S, Beam Stop; PH. Pin Hole; F
Interference Filter; L2, f = 150 mm Lens; O.F, Optical Fiber;
T, Trigger line; O.S, Oscilloscope.
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Fig. 2. Measured diffraction efficiency of LIGS.
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Fig. 3. Time-resolved recorded LIGS signal from C;Hg flame at
atmospheric pressure and A =28.76 um. Crosses denote
experimental data and the solid line is a theoretical fit.
Doted line denotes excitation beam.
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Fig. 4. Time-resolved recorded LIGS signal from C;Hg flame at
atmospheric pressure and A =55.43 um. Crosses denote
experimental data and the solid line is a theoretical fit. Doted
line denotes excitation beam.
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Fig. 5. Measured linearity of LIGS signal periods vs grating spacing.
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Fig. 6. Comparison of soot concentration profiles measured with
LIGS technique (A ) and light extinction method (IR ).
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Fig. 7. Temperature profile measured LIGS thermometry.
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We made a laser induced grating spectrometer(LIGS) and measured the thermal grating signal generated in a C3Hg flame. The
thermal grating was formed in the C;Hy flame with two second-harmonic Nd:YAG pulse laser beams, and an LIGS signal was
generated by Bragg scattering of a probe laser beam Ar* laser(488 nm). We found the modulation period of the signal depends
linearly on the spacing of the grating set in the flame. We determined flame temperature by fitting the modulated signal and soot
concentration with signal strength. Using this technique, we also obtained temperature profile and soot-particle distribution in a
C;H; flame.

Classification codes : SM.030, SP.010, NL.010, LO.050.



