Accepted Manuscript

Impact of H,O broadening effect on atmospheric CO and N,O detection near MOLECUL AR
4.57 um

Hao Deng, Juan Sun, Ningwu Liu, Hongliang Wang, Benli Yu, Jingsong Li

PII: S0022-2852(16)30311-3

DOLI: http://dx.doi.org/10.1016/j.jms.2016.11.001
Reference: YJMSP 10804

To appear in: Journal of Molecular Spectroscopy
Received Date: 18 July 2016

Revised Date: 12 September 2016

Accepted Date: 4 November 2016

Please cite this article as: H. Deng, J. Sun, N. Liu, H. Wang, B. Yu, J. Li, Impact of H,O broadening effect on
atmospheric CO and N,O detection near 4.57 um, Journal of Molecular Spectroscopy (2016), doi: http://dx.doi.org/
10.1016/j.jms.2016.11.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jms.2016.11.001
http://dx.doi.org/10.1016/j.jms.2016.11.001
http://dx.doi.org/10.1016/j.jms.2016.11.001

Impact of H,O broadening effect on atmospheric CO and N,0

detection near 4.57 pm

Hao Deng®, Juan Sun®, Ningwu Liu*, Hongliang Wang®, Benli Yu® and Jingsong Li**

*Key Laboratory of Opto-Electronic Information Acquisition and Manipulation of
Ministry of Education, Anhui University, 23061 Hefei, China.
®National Deep Sea Center, State Oceanic Administration, 266237 Qingdao, China
*Author to whom correspondence should be addressed;
E-Mail: jingsong_li@ahu.edu.cn
Tel./Fax: +86-551-6386-1490.

Abstract

A tunable quantum cascade laser spectrometer (QCLS) was used to study H,O
broadening coefficients for CO and N,O transitions at 4.57 pm region, which contains
well-characterized and relatively isolated transitions of appropriate line strengths for
sensitive gas detection. The influence of H,O broadening effect on CO R(11) and N,O
P(38e) transitions at 2186.639 cm™ and 2187.099 cm’, respectively, was detailed
investigated. Our measurements indicate that H,O broadening coefficients are 1.8 and
1.9 times higher than the corresponding air-broadening parameters, respectively.
Based on the experimental data, our simulation confirmed that the WMS-2f shapes of
CO and N,O lines will be significantly affected by variations of the water vapor
mixing ratio, while no significant dependence on target concentration, and prove that
the difference between air- and H,O-broadenings thus cannot be neglected if one
wants to measure gas concentrations in a high humid environment with a sub-percent

precision.
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