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Measurement of the relaxation time for the vibrationally excited states of CH;F
by time-resolved infrared double resonance
(Okayama Univ.) Jian Tang, Yusuke Okabayashi, Yuki Miyamoto, Kentarou Kawaghchi

Time-resolved infrared double resonance spectroscopy is a direct method to study the
process of rotational vibrational energy transfer and relaxation. However, this method
in the 3um wavelength region has not been applied easily due to lack of tunable pulsed
laser in the region. In the present study, we applied this method to measure the
relaxation time for the vibrationally excited state of CH;F. We use an OPO pulsed laser
(LaserVision) with the 6-10 mJ power at 3um (pulse width 7 ns, linewidth 0.15 cm™) for
pumping and a homemade cw OPO laser with the output of 2-10 mW (linewidth 2 MHz) for
probing. When the pumping laser is set at the "P,;(6) (J,K=5,2<6,3, 2976.131 cm')

transition of the v, band for CH,F and the probing laser is set at the "R;(6) (J,K=7,4
«—6,3, 3043.598 cm') transition of the same band, the observed decay curve gives the
longitudinal relaxation time T, for the common lower energy level J, K=6, 3 in the ground
state and the pressure coefficient of T, was obtained as 22.4(6) us-P(mTorr) from the
pressure dependence of T,. When the probing laser is set at the "P,(5) (J,K=4, 1<5, 2,

2972.692 cm™) transition of the 2v, - v, band, the pressure coefficient of T, was obtained
as 27.0(16) ps-P(mTorr) for the common upper level J,K=5,2 in the v,=1 state. The derived
pressure broadening coefficient for the v, band is Av,=13 MHz/Torr, which is smaller

than the corresponding value ~23 MHz/Torr from the analysis of the Voigt line profile.
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1. Two observed DR signals for two pump-probe schemes
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