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The Competition between Two-Photon Resonance

Four Wave Frequency Difference and Sum Mixings*

Li Qifeng, Wang Hua, Shi Yong, Dai Jinghua, Liu Shilin™, Yu Shugin, Ma Xingxiao
( Laboratory of Bond Selective Chemistry, Department of Chemical Physics,
University of Science and Technology of China, Hefei 230026)

Abstract Tunable intense Vacuum-Ultraviolet ( VUV ) laser was generated by two-photon resonant four wave
difference frequency mixing (w_ =2wyy — wy) in Xenon. In the experiment some resonance attenuations of the
VUV were observed at certain difference frequencies. These attenuations occur when the sum frequencies w, =
2wy + wy coincide with excited ns (n=10,11) and nd (n =8 ~13) states. The third order linear susceptibility
XV Qoyy + o300y, 01y +w,) is reasonably increased by the double resonance enhancement, so the conversion
efficiency of sum frequency mixing can be very high and the power of the pump laser is decreased and thus the
difference frequency output is attenuated.
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Fig. 1 Two-photon resonant four wave mixing scheme in
Xe for the generation of VUV laser
wyy (Ayy =249.626 nm)is locked at frequency of

the two-photon resonant transition SP-6P[1/2,0].
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Fig.2 The experimental set-up for generation of VLV via two-photon

resonace four-wave frequency difference mixing in xenon gas
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Fig.3  Dependence of the power of the generated VUV laser with in the wavelength

(a) Aypy =151.3 ~153.3 nm (A =670 ~712 nmy dye, LDS698), P, =3.2 kPa,

(b) Ayyy =153.2 ~155.7 nm( A, =630 ~673 nm; dye, DCM) ,

Py, =1.1~1.3 kPa,

(c) Aypy =155.6 ~158.3 nm (A, =589 ~631 nm; dye, RB), Py, =0.9 ~1.2 kPa.
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