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Fig. 1. Schematic setup of the experiment.
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Fig. 2. Spectrum fitted by Gauss profile.
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Fig. 3. (a) The accuracy of wavemeter; (b) the preci-

sion of wavemeter.
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Fig. 4. (a) The relationship between the current and
wavenumber of the laser when the temperature was
set to 7.5 °C; (b) 91 set values of constant (a1), its

the mean and standard deviation are also presented.
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Fig. 5. Example of experimental spectrum recorded in

this work and the corresponding base line.
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Fig. 6. Example of experimental spectrum of No+13CHy
recorded in this work at P = 105.2 Torr andT = 252 K,
the corresponding fit to Voigt profiles (solid line) and the

residual between them (dash line).
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Table 1. Na- and air-broadening coefficients of 13CHy4 at room and low temperatures. The uncertainty on

the parameter 7 is the error obtained on the linear regression.

Upper state Lower state Voigt

vo/em~t  Vivav/zv g VWYY T/K 7(1;12/1073cm*1-atm’1 73 /10~3cm~!-atm—!

2958.1438 0010 4 0000 5 296.0 62.3(3) 59.0(4)
252.2 67.7(7) 68.6(12)
213.2 80.5(5) 78.7(7)
173.2 98.9(1) 94.7(4)

2958.2036 0010 4 0000 5 296.0 55.4(7) 51.9(8)
252.2 63.2(6) 61.3(16)
213.2 74.2(8) 70.1(23)
173.2 92.1(7) 87.1(22)

2958.4245 0010 4 0000 5 296.0 64.9(2) 62.6(8)
252.2 73.2(4) 72.9(34)
213.2 86.6(11) 83.3(27)
173.2 109.1(1) 103.8(1)

2958.5254 0010 4 0000 5 296.0 63.3(2) 62.9(5)
252.2 71.7(8) 71.7(28)
213.2 85.4(1) 82.3(14)
173.2 107.4(13) 98.4(37)
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Fig. 7. Fits of Avpas a function of pressure for tran-

sition of 13CHy at 296 K (1 atm = 1.01325 x 10° Pa).
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Fig. 8. Fits In[y(T')/v(T0b)] of as a function of In(Ty/T)

for the transition of 13CH4using air-broadened widths

measured over the range 173-252 K.
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%2 R Voigt LA 19 CH, B TR % U %
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Table 2. Temperature exponent for the No- and air-
broadening coefficients of 3CHy derived from the

Voigt profiles. The uncertainty on the parameter n

is the error obtained on the linear regression.

n
vo/cm~1!
No air
2058.1438 0.821 (49) 0.877 (16)
2058.2036 0.927 (21) 0.951 (34)
2958.4245 0.931 (36) 0.933 (37)
2958.5254 0.954 (32) 0.834 (9)
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Fig. 9. Air broadening coefficient comparison of ex-
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Abstract

By using a mid-infrared tunable diode laser and a home-made cooling cell, the No- and air-broadening coefficients
of ¥ CHy4 have been measured at room and low temperatures around 3.38 pm. Four transitions are studied for the 13CH,
diluted with nitrogen and air at temperatures 296, 252, 213, and 173 K. Measurements at low temperatures allow the
determination of the temperature dependent parameter of the collisional broadening coefficients. The line parameters
are obtained by fitting the experimental profile to the Voigt line shape. The N2- and air-broadening coefficients increase
with the drop of the temperature. The collisional broadening coefficients of N2 are always larger than those of air at the
same temperature. These data support the remote sensing of the Earth and outer planet atmospheres. According to our

knowledge, the line parameters are reported experimentally for the first time.

Keywords: infrared spectroscopy, '*CHy, broadening coefficients, temperature dependence coefficients
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