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1. Desire of the AsvrnnIetric Channel Cut Cwstal

The asymmetric channel cut crystal was cfesignedto record’thepermrbation of a
siliem crystal by non-uniformities in an OM~CiAiaser beam.The instrumentdesign was
composed of three parts: (1) silicon crystal, (2) instrument support structure, including
the nose cone, and (3) time-resolving detector, such M a streak camera or framing
camera.

Critical to the experiment was the use of crystals of a high degree of perfection, cwit
would be difficult to separat~crystal defects from perturbations imprintedby the Omega
laser. Only a few materials are available with the”requireddegree of perfection,
Germanium and Siiicon being two, Initial data indicated that Germanium was the only
crystal capable of reflecting x-rays at the asymmetriccut angles required, and supplies of
very high qtality (3e were scarce and extreme]y expensive.Subsequent calculations for
$i 220 indicated that it too could be fabricated in{oa asymmetric’cut crystal with good
reflecting properties. Forturmtely, high qual
priced.
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byan agency of the United States Government. Neither
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represents that its use would not infringe privately owned
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manufacturer, or otherwise does not necessarily constitute
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the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not
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PROGRESS

ANALYSIS OF PROBE DATA

We have completely processed all of our MWSR and FTIR data
and have sent them to the Penn State archive for TOGA COARE
dissemination. We have identified several different meteorologi–
cal situations including clear, low clouds, high clouds, and
precipitation, and have identified the responses of the remote
sensor data to these situations. CLASS radiosonde data have been
used to calculate radiometric responses and to provide ground–
truth for radiometrically- and RASS-derived parameters for the
entire data set. However, it has been discovered that the CLASS
data were adversely affected by solar heating and consequently,
the entire data set is being redone (by NCAR and TOGA COARE) .
Thus , the final evaluation of the remote sensor data awaits the
reprocessed TOGA COARE radiosonde data.

Using a combination of data from the NASA micropulse cloud
lidar and broadband shortwave and long-wave irradiance data from
the Penn State instrument complex, we have been able to identify
six clear periods in which our FTIR measured high spectral
resolution radiance within one hour of radiosonde launch time.
The data have been given to Dr. S. A. Clough (of AER and the ARM
science team) , who is using them to revise his model of the
continuum absorption from water vapor. We show in Figure la and
lb comparisons of measurements and calculations using Clough’s
original Line–By–Line–Radiative Transfer Model (The LBLRTM has
since been changed to take into account our data) .

An useful quality control technique for PROBE radiosonde
data has been identified. Due to a variety of problems associ-
ated with solar heating, the CLASS humidity soundings are some-
times in error. By only using CLASS and FTIR data when the CLASS
agrees with the very accurate microwave radiometric soundings of
precipitable water vapor, suspicious radiosonde data are elimi–
nated.

We have discovered another useful quality control technique
using the microwave radiometer data. By identifying periods of
moderate to high cloud liquid amount, spurious RASS soundings
were identified. Coupled with A. Riddle’s subjective quality
control, data of high quality were obtained. A comparison of the
RASS data with CLASS radiosondes identified a substantial cold
bias in the RASS. The correction of these biases and outliers
will be very important to both the current and anticipated uses
of RASS in the TWP.

We have used lidar data to identify the heights of low-,
mid-, and high-level clouds, and to analyze the FTIR data for
such cases. We show in Figure lc, the measured spectra during
clear and various cloudy conditions. As a contrast, we show in
Figure Id spectra measured by the same instrument during the



Coffeyville, Kansas FIRE II experiments. The contrast between
the humid TWP and dry continental environments is striking.

We developed a profile retrie~’al method for use with sensors
to be deployed as ARCS stations in the TWP. A paper describing
the method, using data from RASS, cloud lidar, and microwave
radiometers to derive profiles of temperature, water vapor, and
cloud liquid, has been accepted by JAOT (Han and Westwater [1]).
A second retrieval technique, this time for inferring profiies of
cloud liquid using radiometer and wind profiler data, also shows
promise (Williams et al., [4]) . Finally, we are developing a
Kalman filter retrieval technique using both once-a-day or twice-
a–day radiosondes as an initial guess. To implement this tech–
nique, we will use TOGA COARE CLASS radiosonde data from six 1SS
sites (as soon as they are available)

We have designed a shipborne FTIR system that will require
no liquid nitrogen or other coolants. This system will be
optimized for long–term deployment with minimal operator support
on a ship in the Tropical Western Pacific.. Progress to date
includes system sensitivity analysis, specification of system
components, initiation of the procurement process, and initiation
of sea–container modifications. The container modifications have
been designed to eliminate troublesome thermal gradients within
the FTIR beam path and to decrease the amount of required opera-
tor attention. Our schedule calls for procurement completion by
October 1995, and system integration completion by January 1996.
The system will be deployed on the NOAA R/V Discoverer during
March 1996.

OTHER ARM ACTIVITIES NOT ASSOCIATED WITH PROBE

We have deployed the ETL dual-channel microwave radiometer
on the NOAA P3 as a part of VORTEX and the Wiscombe-Westwater
experiment associated with the SGP IOP. This experiment is
designed to measure the horizontal variations of cloud liquid
water with a radiometer and with high quality in situ sensors.
We also will be flying over the SGP CART sites in coordination
with the Spring IOP. During the CART overflights, we will be
focusing on both the horizontal and vertical variations of water
vapor during clear conditions. The experiment is still continu-
ing but preliminary data appear to be of high quality.

We have derived a technique to interpolate and to extrapo-
late 915 MHz and 50 MHz RASS data to altitudes not covered by
their measurements. The technique will be evaluated during the
SGP spring IOP by comparison with the frequent CLASS radiosonde
launches. We are collaborating with several ARM scientists on
this evaluation, including R. Coulter, D. Slater and J.
Lilyegren.

We have developed a technique to combine Raman lidar
soundings of water vapor with data from other CART instruments,
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including RASS, microwave radiometers, and cloud lidars. This
technique may be helpful to extend Raman measurements during the
day and during cloudy situations. We are collaborating with the
ARM Science Team members Dr. S. H. Melfi (UM/Baltimore) and R. A.
Ferrare (NASA/GSFC) on this activity.

PLANS

● Complete development of water vapor, temperature, and cloud
liquid profile retrieval algorithms and apply them to the
entire Phase II PROBE data set. If successful, supply these
algorithms for TWP ARCS implementation.

● Purchase components, integrate with other ETL sensors, and
deploy a FTIR on NOAA RV/Discoverer during March 1996.

● Complete the analyses of PROBE data sets and publish the
results in the open literature.

● With W. Wiscombe (NASA/GSFC), analyze the aircraft radiome–
ter, cloud liquid, and solar irradiance data that were
obtained during the DOE portion of VORTEX.

● Evaluate profile retrieval algorithms on data sets obtained
during spring 1995 SGP IOP, and deliver to Drs. J. Liljegren
and D. Slater.
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Figure 1. (a) FTIR measurement during clear conditions in
Kavieng, Papua New Guinea; (b) difference between measured and
calculated radiances; (c) FTIR measurements for various condi-
tions in Kavieng, PNG; (d) FTIR measurements for various mid-
latitude atmospheric conditions.


