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Measurement of N,O Spectrum near 6590 cm™! with
Continuous-Wave Cavity Ring-Down Spectroscopy

Tan Zhongqi Long Xingwu

(National University of Defense Technology, Changsha ., Hunan 410073, China)

Abstract A high-sensitivity system of continuous wave cavity ringdown spectroscopy (CW-CRDS) is presented,
which uses an ultralow-thermal expansion glass-ceramic as the cavity and a Distributed-Feedback (DFB) laser diode as
the light source. In the system, the laser frequency overlaps with one of cavity modes via scanning the cavity length.
And the input laser is switched off or on by modulating the injection current of laser diode. Furthermore, the laser
wavelength is scanned by tuning its operating temperature or injection current. The noise-equivalent detection
-1

sensitivity of 7.6 X107 ¢cm ™' is achieved in 24.9 cm cavity length. With an ultra-high vacuum system, the intensity

and doppler broadening line-width of 19 spectral lines of N, O molecule in the range of 6586.5~6596.5 cm ! are

measured, and then the difference between measurement results and that of Hitran2004 database is discussed.
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Fig. 1 Schematic of experimental system
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Table 1 Fitting coefficient of N, O’s Doppler broadening in different pressures

Pressure/Pa 5.4 7.6 10.0

13.1 15.7 HWHM,,. CHWHM

HWHM/cm ™! 0.0059 0.0062 0. 0060

0.0058 0. 0058 0. 0059 0.0002

F 2 A N2 O £E6586. 5~6595. 5 cm " 15 [l P 1 4R W Wi 8 JBE I 335 4k o g 4 8

Table 2 The measured spectral line intensity and half-width at half maximum of N, O in 6586.5~6595.5 cm™

1

Sea/[107% cm™ !/

Su/[107% em™!/

o /em (molecule * cm™*) | (molecule * cm ™ *) ] Ave/om™ Avr/cm™ B/ b St/ S
6595. 347 1.42 1. 673 0.0059 0.0061 1. 034 1.178
6595. 050 1. 64 1. 781 0. 0064 0.0061 0.953 1. 086
6594. 732 1. 69 1. 885 0.0062 0.0061 0.984 1. 115
6594. 393 1.75 1. 985 0.0061 0.0061 1. 000 1. 134
6594. 033 1. 86 2.077 0.0062 0.0061 0.984 1. 117
6593. 653 1. 94 2.159 0.0062 0.0061 0. 984 1.113
6593. 251 1. 94 2.231 0. 0060 0.0061 1.017 1. 150
6592. 829 1. 96 2.290 0. 0059 0.0061 1.034 1. 168
6592. 386 2.10 2.334 0.0062 0.0061 0. 984 1. 111
6591.922 2.10 2.361 0.0061 0.0061 1. 000 1.124
6591. 437 2.05 2.372 0. 0059 0.0061 1. 034 1. 157
6590. 932 2.07 2.364 0. 0060 0.0061 1.017 1. 142
6590. 405 2.09 2.339 0.0061 0.0061 1. 000 1.119
6589. 858 2.04 2.290 0.0061 0.0061 1. 000 1.123
6589. 290 1.92 2.218 0.0059 0.0061 1. 034 1. 155
6588. 701 1.91 2.129 0. 0061 0.0061 1. 000 1. 115
6588. 092 1.81 2.016 0.0061 0.0061 1. 000 1.114
6587. 462 1. 69 1. 879 0.0061 0.0061 1. 000 1.112
6586. 810 1. 42 1.727 0.0056 0.0061 1. 089 1. 216
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