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Fig 1 I, DFWM signal intensity as a function

of laser energy( A= 554 013 nm)

[15]



464 30
DFWM s s ’
s DFWM B
) DFWM ) ) ) ) )
DFWM R
Ewart Lie] s
Fig 3 Relation between pump pulse and DFWM signal pulse
3 .
(DFWM)
Nd: YAG 532 nm DFWM
s PM 580
[ 1] Farrow R L, Rakestraw D J. Science, 1992, 257: 1894.
[ 2] SUN Jiang, SU Hong xin, WANG Yamr bang, et al( s s , ). Spectroscopy and Spectral Analysis(

), 2008, 28(6): 1213.
[ 3] Stavros V G, Harel E, Leone S R. J. Chem. Phys., 2005, 122(6): 64301.
[ 4] Farrow R L, Rakestraw D J. Appl. Phys. B, 1999, 68(4): 741.
[ 5] Bultitude K, Stevens R, Ewart P. Appl. Phys. B, 2004, 79(6): 767.
[ 6] Bultitude K, Bratfalean R, Ewart P, J. Raman Spectrosc., 2003, 34(12): 1030.

[ 71 Hornung T, Skenderovic H, Motzkus M. Chem. Phys. Lett., 2005, 402(4 6): 283.

[ 8] Meijer G, Chandler D W. Chem. Phys. Lett., 1992, 192: 1.

[ 91 NyhomK. Appl. Phys. B, 1997, 64: 707.

[10] Grant A J, Ewart P, Stone CR. Appl. Phys. B, 2002, 74(1): 105.

[11] Ghazya R, Zimb S A, Shaheena M, et al. Optics & Laser Techn., 2002, 34 99.

[12] Partridge William P. Jr., Laurendeau Normand M. Opt. Lett., 1994, 19(20): 1630.

[ 13] WANG Werbo, CHEN De ying, XIA Yuarrqin, et al( s s s
), 2007, 39(9): 1459.

[14] Kahn M D, King T A. Applied Optics, 1995, 34: 8260.

[15] Gaidarenko D V, Leonoy A G, Panteleey A A. JETT Lett., 1992, 55(4): 223.

[16] Stevens R, Ewart P, Ma H, et al. Comb. Flam., 2007, 148(4): 223.

). J. Harbin Institute of T echnology(



2 465

Study of the Effect of Light Source Stability on the Signal to Noise Ratio
in Degenerate Four Wave Mixing Experiment

WANG Werbo" 2, CHEN Deying', FAN Rong wei', XIA Yuar qin'
1. Institute of Optoelectronics, Harbin Institute of T echnology, Harbin 150001, China
2. Department of Physics, Harbin Normal University, Harbin 150080, China

Abstract T he effects of the stability of dye laser on the signal to noise ratio in degenerate four wave mixing (DFWM ) were first
investigated in iodine vapor using forward geometries. Frequency doubled outputs from a multt mode Nd: Y AG laser pumped
dye laser with laser dye PM 580 dissolved in ethanol was used. With the help of forward compensated beanr split technique and
imaging detecting system, the saturation intensity of DFWM spectrum in the iodine vapor at 5554 013 nm was first measured to
be 290 HJ under the condition of atmospheric pressure and room temperature. The features of the dye laser such as wavelength
ranges, beam quality and energy conversion efficiency decreased gradually with increasing pumping service use, pulse number
and intensity. Additionally, with the comparison of the stable and unstable dye laser output, it was found that the instability of
dye laser output had greatly influenced the DFWM signal and decreased the signal to background noise ratio. Shot to shot jitter
and the broadening in the output frequency leads to an effective broadening of the recorded spectrum and loss of the DFWM sig
nal to noise ratio under the same pumping intensity at different time. The study is of importance to the detection of trace atom,

molecule and radical in combustion diagnosis.
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