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Introduction

The accurate characterization of the latent infrared (IR)
absorption in the atmospheric window regions continues
to be an area of research interest for the global climate
modeling community. In the window between 8and 14 um,
this absorption can be attributed primarily to water vapor.
It consists of 1) weak lines originating from the edge of the
water vapor pure rotational band (at low wavenumbers)
and the trailing P-branch of the v, rovibrational band (at the
high-wavenumber boundary of the window) and 2) the
water vapor continuum absorption.

The goal of our project is to improve our quantitative and
physical understanding of both of these absorption
processes. Specifically, our immediate aims are to fill in
gaps in the experimental radiative transfer databases
pertaining to the line parameters (i.e., line intensities and
broadening coefficients) and to the self- and foreign-
broadened water vapor continuum. There are many lines
that have not been measured in the laboratory. Similarly,
there are many conditions of atmospheric importance
under which the continuum absorption has not been
determined.

To accomplish our goals, we are making long-pathlength
absorption measurements using a Fourier transform
infrared spectrometer (FTIR) (for the continuum and line
measurements, at low resolution) and a tunable diode
laser absorption spectrometer (TDLAS) (for the line
measurements, at high resolution). These measurements
are being made on gas samples contained in a 400-m
maximum pathlength Horn Pimentel multipass cell that
was designed and constructed for this project.
Accomplishments of our project in the past year are
summarized in the following sections.

Completion of the
Experimental Apparatus

The experimental apparatus used to make our
measurements consists of the multipass cell and its
chamber, the FTIR spectrometer, the TDLAS system, and
the necessary data collection apparatus. This equipment
was assembled and the chamber was constructed during
the first year of our project. The primary thrust of that effort
was to design and fabricate the cell and chamber. Special
attention was paid to ensuring the mechanical stability of
the optics and the ability of the cell to contain stable water
vapor samples.

To meet these goals, the chamber was constructed from
polished stainless steel and mounted in a way to
mechanically isolate it from the cell optics. For a summary
of this design, the reader is referred to the last Science
Team proceedings (Kulp and Shinn 1992). At the time of
that meeting, the chamber construction had not yet been
completed. Since then, we accepted delivery of the chamber
and installed it in our lab.

Following this, our efforts were directed toward
characterizating the stability of the chamber and of the
BOMEM MB100 FTIR spectrometer and our TDLAS
system. Attention was also paid to developing our sample
handling methods, including heating the cell optical surfaces
and filling and evacuating the chamber. These efforts
extended through March 1992, whereupon our water
vapor absorption experiments began.
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During the past year, IR absorption measurements were
made using both FTIR spectroscopy and tunable diode
laser absorption spectroscopy (TDLAS). The FTIR meas-
urements are targeted toward the measurement of both
the lines and the continuum, while the TDLAS measure-
ments are made with the goal of determining line param-
eters only. Although the FTIR measurements provide line
intensity information, they are not made at a sufficient
resolution to resolve the lines. Thus, the TDLAS data give
information about lineshapes and widths. In the following
two sections, progress in both these measurements willbe
discussed.



