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GUVI disk imaging data in the 135.6 nm, LBHg
(140 — 150 nm) and LBH, (165 — 180 nm) channels
will be addressed. Dayglow data of interest are from
the 135.6 nm and LBHg channels recorded under quiet
geomagnetic conditions in January and March 2002.
Auroral data of interest are from these channels plus
the LBH, channel addressing observations in January,
March, and April. Dayglow products are O/Ng (col-
umn density ratio referenced to an No column density

2002 Fall Meeting

of 1017 ¢cm?) and Qv (integrated solar flux below
45 nm). Auroral products are O/Ng, Eo (character-
istic energy in keV for either Gaussian or Maxwellian
distributions being used to characterize electron precip-
itation), and Q (associated energy flux in ergs cm™
5_1), The products are derived from recently devel-
oped algorithms by Strickland [2002]. The sensitivity
of dayside O/Ng and Qg to scalings of the No LBH
cross section and the Hinteregger spectrum below 20
nm will be shown. Comparisons will also be shown be-
tween GUVI and MSIS O/Ny. Qg is under investi-
gation and will be discussed in terms of a recommended
scaling of the Hinteregger spectrum below 20 nm. Au-
roral products will be shown for observations made dur-
ing weak and strong geomagnetic disturbances. Derived
O/Ng is significantly smaller within the auroral oval
under the more highly disturbed conditions.

Strickland, D. J., Dayglow and auroral remote sens-
ing algorithms for TIMED/GUVI, submitted to J. Geo-
phys. Res., September, 2002.

URL: http://www.cpi.com

SA62B-0418 1330h POSTER

Data Visualization Tools and Techniques
developed for the TIMED/GUVI
Instrument

Daniel Morrison! (240 228 4172;
daniel.morrison@jhuapl.edu); Robin Barnesl;
Larry Paxtonl; Michele Weissl; Brian Wolvenl;
Andrew Christensen® John Craven8, Geoff
Crowley4; Susan Averys; Robert Meier3; Ching
Meugl; Paul Strausss; Douglas Stricklax1d2;
Charles Swenson’; Richard Waltershield®

1JHU/APL, Johns Hopkins Road, Laurel, MD 20723,
United States

2Computationial Physics Inc., 8001 Braddock Road,
Suite 210., Springfield, VA 22151, United States

3E.0. Hulbut Center for Space Research, Navy Re-
search Laboratory, Washington, DC 20375, United
States

4Southwest Research Institute, Space Physics Depart-
ment, 6220 Culebra Road, San Antonio, TX 78238,
United States

5The Aerospace Corp., PO Box 92957, Los Angeles,
CA 90009, United States

6 CIRES, 216 University of Colorado Boulder, Boul-
der, CO 8039, United States

TUtah State University Dept. of Electrical and Com-
puter Engineering, 4120 Old Mail Hill, Logan, UT
84322

8Geophysical Institute and Dept. of Physics, Univer-
sity of Alaska, Fairbanks, AK 99775, United States

The Global Ultraviolet Imager (GUVI) on the NASA
Thermosphere Ionosphere Mesosphere Energetics and
Dynamics (TIMED) spacecraft is a far-ultraviolet,
scanning imaging spectrograph.

In this paper we present some of the tools and tech-
niques that have been developed to visualize the GUVI
data. These include and interactive data browser, sum-
mary thumb images and a variety of tools for creating
animations suitable for Education and Public Outreach
purposes.

The tools and techniques for rapidly producing high
quality animations that show GUVI data overlayed on
a photo-realistic rendering of the Earth will be demon-
strated, together with methods of adapting the tech-
niques to other TIMED data sets.

URL: http://guvi.jhuapl.edu

Cite abstracts as:

SA62B-0419 1330h POSTER

Exploiting Web-Based Systems to
Provide Interactive Interpretation,
Access and Display of Far Ultraviolet
Data from the Global Ultraviolet
Imager (GUVI) on TIMED

Michele B Weissl (240-228-4806;
michele.weiss@jhuapl.edu); Larry J Paxtonl
(240-228-6871; larry.paxton@jhuapl.edu); Robin J
Barnesl (240-228-8134; robin.barnes@jhuapl.edu);
James J Eichert! (240-228-7382;
james.cichert@jhuapl.edu); William C Woodl
(240-228-7245; william.wood@jhuapl.edu); Daniel
Morrison! (240-228-4172;
daniel.morrison@jhuapl.edu); Andy B
Christensen® (+49 6151 807 831;
christensen@eumetsat.de); Doug J Strickland3
(703-764-7501; dstrick@cpi.com); John D Craven?
(907-474-5888; craven@gi.alaska.edu); Robert R
Meier? (202-767-2773; meier@uap2.nrl.navy.mil);
Geoff Crowleyd (210-522-3475;
crowley@picard.space.swri.edu); Susan K Avery7
(303-492-1143; savery@cires.colorado.edu); Ching I
Mengl (240-228-5409; ching.meng@jhuapl.edu);
Paul R Straus® (310-336-5328;
Paul.Straus@aero.org); Charles M Swenson
(435-797-2958; Charles.Swenson@usu.edu);
Richard L Walterscheid® (310-336-7352;
Richard.Walterscheid@aero.org); Brian C Wolven!
(240-228-4370; brian.wolven@jhuapl.edu)
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1Johns Hopkins University Applied Physics Labora-
tory, 11100 Johns Hopkins Rd, Laurel, MD 20723-
6099, United States

2Geophysical Institute and Dept. of Physics, Uni-
versity of Alaska, Fairbanks, Fairbanks, AK 99775,
United States

3Computational Physics Inc., 8001 Braddock Rd.,
Suite 210, Springfield, VA 22151, United States

4E.0. Hurlburt Center for Space Research, Naval Re-
search Laboratory, Washington, DC 20375, United
States

5Southwest Research Institute, Space Physics Depart-
ment 6220 Culebra Rd., San Antonio, TX 78238-
5166, United States

6The Aerospace Corporation, P.O. Box 92957, Los
Angeles, CA 90009, United States

7CIRES, 216 University of Coloardo Boulder, Boul-
der, CO 11431, United States

8 Utah State University, Department of Electrical and
Computer Engineering, 4120 Old Mail Hill, Logan,
UT 84322-4100, United States

The Global Ultra Violet Imager (GUVI) on the
NASA TIMED spacecraft obtains horizon-to-horizon
images of the aurora, dayglow and nightglow to rou-
tinely produce information about the space weather
environment in the Earths upper atmosphere. This
information is made available as soon as possible in
a comprehensive web-based data system. This poster
presents our design and implementation of an inte-
grated web-based system which provides access to the
GUVT instrument data as well as visualization tools to
interactively display the GUVI data products. We will
demonstrate how to access the data in its various forms,
what tools are available for locating the appropriate
and desired data set and various forms of summary im-
ages that are available.

URL: http://guvi.jhuapl.edu
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SA7T1IA MCC: 270 Sunday 0830h

Microscopic Processes in Solar
System Atmospheres I (joint with A, P)

Presiding: T G Slanger, SRI
International; D L Huestis, SRI
International

SA71A-01 0835h INVITED

Laboratory Needs and Capabilities for
Solar System Science

Melissa A McGrath (410.338.4545;
mcgrath@stsci.edu)

Space Telescope Science Institute, 3700 San Martin
Drive, Baltimore, MD 21218, United States

A concerted effort has been made in the last year
to begin to compile a comprehensive list of labora-
tory capabilities and needs specifically targeted to-
ward solar system research. The NASA Laboratory

Astrophysics Workshop held at NASA Ames Research
Center in May 2002 provided a focus for these ef-
forts: the solar system invited review by Dale Cruik-
shank and an informal working session at that meet-
ing produced a draft list of needs and providers,
a white paper for solar system science laboratory
needs, and special sessions at several meetings such
as this one. These materials have been distributed by
email and posted on an existing laboratory web site
(http://www.lpi.usra.edu/IJW /lab.html), and a more
general web site for sharing such information is under
development. This talk will give a brief overview of the
solar system laboratory needs and capabilities identi-
fied in this process, with special focus on the needs for
planetary atmospheres.

SA71A-02 0855h INVITED

Chemical Kinetics and Modeling the
Flow of Energy in the Earth’s Upper
Atmosphere

Martin G Mlynczak (757-864-5695;
m.g.mlynczak@larc.nasa.gov)

Radiation and Aerosol Branch NASA Langley Re-
search Center, 21 Langley Blvd. Mail Stop 420,
Hampton, VA 23681-0001, United States
The fundamental physical difference between the

radiative balance of the terrestrial mesosphere and
thermosphere and that of the atmosphere below is
the departure from local thermodynamic equilibrium
(LTE) that occurs for all significant radiatively active
gases. Under non-LTE the distribution of energy within
the quantum states of these gases is no longer deter-
mined solely by collisions with other atmospheric con-
stituents. Instead, radiative and chemical processes are
competitive with collisional processes in determining
the quantum state populations. In addition, the domi-
nant collisional processes often involve atomic oxygen,
a minor constituent whose abundance is virtually im-
possible to measure directly using satellite remote sens-
ing techniques. The departure from LTE dramatically
impacts the radiative balance of the upper atmosphere.
In this talk we will review some of the major radia-
tive cooling mechanisms of the terrestrial upper atmo-
sphere and discuss the role chemical kinetics plays in
determining the quantum state populations, the rates
of radiative emission, the rates of radiative cooling, and
hence the thermal structure. An illustration of these
effects as dramatically demonstrated by the upper at-
mosphere’s response to the solar storms of April 2002
will be presented.

SA71A-03 0915h

Infrared Backgrounds from Rotational
Non-Equilibrium Processes in the
Upper Atmosphere

William A.M. Blumberg! (781-377-2951;
william.blumberg@hanscom.af.mil); Peter S.
ArmstrongZ James A. Doddl; Steven J. Lipsonl;

Ramesh D. Sharmal; Donald R. Smith!

1 Air Force Research Lab, AFRL/VSB 29 Randolph
Road, Hanscom AFB, MA 01731, United States

2Stewart Radiance Lab, 139 Great Road, Bedford,
MA 01730, United States

Many of the dominant features of the infrared
spectrum of the mesosphere and thermosphere result
from the production of radiating states of atmospheric
species which are not in vibrational equilibrium with
the local translational temperature. However, the anal-
ysis of high spectral resolution data collected during
the CIRRIS 1A Space Shuttle and the Midcourse Space
Experiment (MSX) missions showed that significant in-
frared spectral features of the upper atmosphere are
due to states of radiating species which are not in rota-
tional equilibrium with the local translational tempera-
ture. This paper will review the observational database
collected by CIRRIS 1A and MSX on infrared emis-
sions from highly rotationally excited OH, NO, and
NO+ in the upper atmosphere. Laboratory measure-
ments, state-to-state molecular dynamics calculations,
and aeronomic models of chemical processes producing
highly rotationally excited OH in the mesosphere and
highly rotationally excited NO and NO+ in the ther-
mosphere will also be reviewed. In addition, require-
ments for additional space-based observations, labora-
tory measurements, and chemical dynamical calcula-
tions of upper atmospheric rotational non-equilibrium
processes will be identified.

SA71A-04 0930h

The Utility of NO 5.3 um Radiation for
Remote Sensing of Thermospheric
Atomic Oxygen or Temperature

Frank Morganl (4437788297;
frank.morgan@jhuapl.edu)

Trans. AGU, 83(47), Fall Meet. Suppl., Abstract ###H#-##, 2002.



Jeng-Hwa Yeel (4437786206; Sam.Yee@jhuapl.edu)

Elsayed Talaat! (4437783971;
Elsayed.Talaat@jhuapl.edu)

1 The Johns Hopkins University Applied Physics Lab-
oratory, 11100 Johns Hopkins Rd., Laurel, MD
20723, United States

A major mechanism for vibrational excitation of NO
in the thermosphere is collisional energy transfer from
atomic oxygen, NO(v// = 0) + O — NO(v/ = 1) +
O. Emission from NO(v/ = 1) produces the bright 5.3
pm band. At altitudes where this process dominates
vibrational excitation during daylight or aurora, a re-
lationship exists between atomic oxygen and ground
state NO densities and temperature (due to the strong
temperature dependence of the rate coefficient for vi-
brational excitation). Simultaneous measurements of
ground state NO density, NO 5.3 pum volume emis-
sion rate, and either temperature or atomic oxygen
density, would enable determination of the remaining
quantity. This could provide a powerful remote sensing
technique for temperature or atomic oxygen for alti-
tudes where their determination is presently difficult.
‘We will present a sensitivity analysis of this technique
and discuss its limitations and range of applicability.

SA71A-05 0945h

The Photoabsorption Spectrum of N2 in
105-140 nm: The Tanaka and LBH
systems and Production of the 2PB
Fluorescence

H. K. Chen! (chenhkl@yahoo.com.tw)

J. B. Neel (jbnee@phy.ncu.edu.tw)

1 National Central University, Department of Physics,
Chung-Li Taiwan 32054, Taiwan

The absorption spectrum of N2 in 105-140 nm con-
sists of forbidden electronic transitions of X 1S-C 3P
(Tanaka system) and X1S-a 1P (LBH) with absorp-
tion cross sections in the order of 10-20 c¢cm?2 , and
other weaker system involving the excited states B3U ,
alU among others. Vibrational bands of v=0-3 in the
Tanaka system and v=0-16 in the LBH (Lyman-Birge-
Hopfield) were resolved. The absorption process in the
C state produces UV fluorescence caused because of
the transitions of C-B (2nd positive bands) with unity
quantum yield. The process should contribute to the
N2 dayglow in the thermosphere in addition to electron
impact excitation.

SA71A-06 1020h INVITED

Laboratory Studies of Organic Polymer
Particles: Implications for Early
Earth

Margaret A Tolbert! (1-303-492-3179;
tolbert@colorado.edu); Melissa G Trainerl;
B Curtisl; Owen B Toonz; Alexander A Pavlovz;
Christopher P McKay3; Bishun N Khare3; Alice E
Delia2;

Daniel

Douglas R Worsnop4

1Dept. of Chemistry and Biochemistry and CIRES,
University of Colorado, Boulder, CO 80309, United
States

2pPAOS and LASP, University of Colorado, Boulder,
CO 80309, United States

3Space Sciences Division, NASA Ames Research Cen-
ter, Moffett Field, CA 94035, United States

4Aerodyne Research, Inc., 45 Manning Road, Biller-
ica, MA 01821, United States

In efforts to resolve the ”Faint Young Sun” paradox,
it has been suggested that early Earth may have had a
reduced atmosphere similar to that present on the Sat-
urn moon Titan. The No/CHy atmosphere of Titan is
known to produce organic polymer particles. If similar
particles were present on early Earth, they may have
provided a UV-shield to allow greenhouse gases to accu-
mulate. We are performing laboratory experiments to
probe the formation and composition of Titan-like par-
ticles that might have formed on the early Earth. We
are using a novel analysis technique based on detection
of particles using an aerosol mass spectrometer (AMS).
Using the AMS, we are able to determine the number,
size and chemical composition of the particles in real
time without first collecting and concentrating them.
Our studies focus on characterizing the particles as a
function of input trace gas composition. We are varying
CHy concentrations from 10% CHy in Ng to less than
1000 ppmv CHy. We are also examining the influence
of COg on the particle characteristics. Results of our
ongoing studies will be presented and implications for
early Earth discussed.

SA71A-07 1040h

Photochemical formation rates and
optical properties of organic aerosols
through time-resolved in situ

laboratory measurements

M&té Addmkovies! (mate@haze.cchem.berkeley.edu)

Kristie A. Boering!'2 (boering@cchem.berkeley.edu)

1Department of Chemistry, University of California,
Berkeley, CA 94720

2Department of Earth and Planetary Science, Univer-

sity of California, Berkeley, CA 94720

The presence of photochemically-generated hazes
has a significant impact on radiative transfer in plane-
tary atmospheres. While the rates of particle formation
have been inferred from photochemical or microphys-
ical models constrained to match observations, these
rates have not been determined experimentally. Thus,
the fundamental kinetics of particle formation are not
known and remain highly parameterized in planetary
atmospheric models. We have developed instrumen-
tation for measuring the formation rates and optical
properties of organic aerosols produced by irradiating
mixtures of precursor gases via in situ optical (633nm)
scattering and online quadrupole mass spectrometry (1-
200 amu). Results for the generation of particulate hy-
drocarbons from the irradiation of pure, gas-phase CHy
with vacuum ultraviolet (120-160nm) light, along with
simultaneous measurements of the evolution higher gas-
phase hydrocarbons will be presented.

SA71A-08 1055h

Microphysics of Polar Mesosphere
Summer Echoes: Electron Diffusion in
the Vicinity of Charged Particles

Markus Rapp! (-49-38293-680; rapp@iap-kborn.de)

Franz-Josef Luebkenl! (-49-38293-680;
luebken@iap-kborn.de)

11 cibniz-Institute of Atmospheric Physics, SChloss-
Str, 6, Kuehlungsborn 18225, Germany
Since several years very strong radar echoes from
the upper polar summer mesosphere called ‘polar meso-
sphere summer echoes (PMSE) are observed. These
PMSE are difficult to understand since electron density
irregularities must have been produced in the D region
at very small spatial scales of meters only. Neutral air
turbulence was proposed as the key mechanism for this
structuring earlier but in-situ measurements have fre-
quently shown the absence of turbulence at PMSE al-
titudes. We reconsider microphysical processes of elec-
tron diffusion in the presence of positive ions and neg-
atively charged aerosols. We obtain analytical solu-
tions of the coupled diffusion equations and find that
the main characteristics of these solutions are in line
with available in situ measurements of electrons, ions,
aerosols, and neutral air turbulence. The lifetime of
the plasma perturbations is proportional to the square
of the aerosol particle radius. For example, the pres-
ence of particles with radii larger than ~10 nm allows
for the existence of electron number density perturba-
tions up to several hours after the creation mechanism
has ceased. Contrary to other studies we find that this
result is almost independent of the ratio between the
aerosol charge number density and the number density
of free electrons, again in agreement with observations.
The electron perturbations potentially give rise to a
radar reflectivity comparable to values observed with
50 MHz VHF radars. Our model readily explains why
in situ measurements of neutral air turbulence have re-
peatedly shown active turbulence in some part of the
PMSE layer whereas turbulence was basically absent
at other parts. We compare our model results with
ground-based observations of PMSE and find that the
model yields the correct altitude profile of the mean
PMSE occurrence frequency.

SA71A-09 1110h

Experimental Investigations of Oxygen
Atom Loss on Mesospheric Dust
Surrogates

James E. Boulter! (650-859-2970;
james.boulter@sri.com)

Jochen Marschalll (650-859-2667;
jochen.marschall@sri.com)

Emily L. Spangler2 (spangler@mit.edu)

1SRI International, Molecular Physics Lab 333
Ravenswood Avenue, Menlo Park, CA 94025,
United States

2Massachusetts Institute of Technology, 77 Mas-

sachusetts Avenue, Cambridge, MA 02139, United

States

Inconsistencies have been noted between model pre-
dictions and observations of mesospheric composition
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in narrow regions of the mesosphere. Several arctic
rocket campaigns between 1978 and 1993 have observed
oxygen atom bite-outs, narrow layers just below 85
km depleted in atomic oxygen, correlated with NLC
observations™. Separate observations from the HALOE
instrument on UARS indicated the presence of a band
of enhanced water vapor centered near 70 km at mid-
latitudes that has not yet been adequately explained by
current HO, models?. Because the upper mesosphere
and lower thermosphere (MLT) contains a variety of
surfaces such as ice particles and ablated meteoric dust,
heterogeneous reactions might influence these observed
phenomena. Reactions currently being considered are
the recombination of oxygen atoms to form molecular
oxygen and the reaction of molecular hydrogen with
atomic oxygen to form water.

To investigate these possible surface-mediated reac-
tions, Knudsen cell experiments have been performed
to quantify the oxygen atom recombination coefficient
on mineral oxide powders representative of meteoritic
composition. Oxygen atoms, produced by means of
a microwave frequency discharge, and reagent gases
are admitted to a low-pressure, well-mixed reactor in
which the loss of the reactant species to a sample sur-
face competes with escape through an exit aperture.
Steady state reactant and product concentrations are
measured by laser-induced fluorescence and mass spec-
trometry. By varying the area of the exit orifice in
the presence or absence of the surface or reagent gases
being investigated, atomic oxygen loss coefficients (v)
can be derived and then related to specific heteroge-
neous chemical reactions. Preliminary values will be
reported for surface-mediated oxygen loss coefficients
on several dust surrogates at room temperature and at
pressures characteristic of the mesopause region.

1 Gumbel, J., Murtagh, D. P. Espy, P. J., Witt,
G., and Schmidlin, F. J., J. Geophys. Res., 103, 23,399-
23,413 (1998).

2 Summers, M. E, and Siskind, D. E., Geophys. Res.
Lett., 26, 1937-1840 (1999).

This work is supported by the Aeronomy and At-
mospheric Chemistry Programs of the National Science
Foundation, the Ionospheric, Thermospheric and Meso-
spheric Physics Program of the National Aeronautics
and Space Administration, and the Postdoctoral Pro-
gram in Environmental Chemistry of the Henry and
Camille Dreyfus Foundation.

SA71A-10 1125h INVITED

Ab Initio Theory of Water and Methane
Frequencies and Opacities

David W. Schwenke (1-650-604-6634;
schwenke@nas.nasa.gov)

NASA Ames Research Center, MS T27B-1, Moffett
Field, CA 94035-1000, United States

The prediction of frequencies and intensities for
molecular ro-vibrational transitions by ab initio tech-
niques is entering an exciting new era. Whereas the
best twentieth century calculations of hydrogen con-
taining molecules, such as water and methane, could
predict fundamental frequencies with errors of several
wave numbers, it is now possible to make predictions
with errors of much less than one wave number. This
level of accuracy is acheivable only when one uses an ac-
curate electron correlation treatment, extrapolates the
one-electron basis to the complete basis set limit, in-
cludes an accurate treatment of core-valence correla-
tion, includes the scalar one and two electron relativis-
tic effect, and accounts for the breakdown of the Born-
Oppenheimer approximation.

These techniques are used with two different goals.
First we have been honing these techniques to maximize
our predictive ability. This will be especially important
for methane, where spectral conjestion has made the
assignment of the experimental spectrum an impossi-
ble task. It is the hope that our calculations will make
the assignment possible.

Secondly we have studied the prediction of isotopic
shifts for water. This requires accurate first and second
order Born-Oppenheimer breakdown terms. It is hoped
that this will enable us to leverage the large amount
of data for the principle isotopomer to produce equal
amounts of reliable data for all other isotopomers.

SA71A-11 1145h

Using Sensitivity Analysis to Identify
Critical Rate Parameters for Jovian
Planet Photochemistry

Gregory P Smith! (650-859-3496;
smith@mplvax.sri.com)

David A Nash!

1 Molecular Physics Laboratory SRI International, 333
Ravenswood Ave, Menlo Park, CA 94025, United
States
A direct local sensitivity analysis technique, using

the Senkin program from Sandia, has been applied to
0-D boxes of output from a 1-D Jupiter photochemistry
model supplied by Dr. J. Moses using the Caltech-JPL
CTM code. Results systematically and quantitatively

Cite abstracts as: Eos. Trans. AGU, 83(47), Fall Meet. Suppl., Abstract ###H#H#-##, 2002.
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predict each species variation with each rate parame-
ter, along with terms for non-local effects. This proce-
dure tracks chemically sensitive observations, and iden-
tifies steps and product ratios requiring further inves-
tigation; it can suggest field measurements, and the ac-
curacies required of the kinetics. Key photolysis pro-
cesses, H atom addition reactions to various hydrocar-
bon molecules and radicals, and methyl recombination
to form ethane are identified. The use of kinetics rate
theory approaches such as RRKM theory to provide low
pressure and temperature rate constant values for these
reactions will be described, noting uncertainties when
relevant data are unavailable or limited.

Supported by NASA Planetary Atmospheres and
NSF Planetary Astronomy Programs. D.A.N. was spon-
sored by an NSF Research Experiences for Undergrad-
uates grant.
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System Atmospheres II Posters (joint

with A, P)

Prestding: T G Slanger, SRI
International; D L Huestis, SRI
International

MCC: Hall D Sunday

SA72A-0510 1330h POSTER

Recommended OH Vibrational Energy
Transfer Rate Constants Based on
Laboratory Studies

Richard A Copeland (650-859-6534;
richard.copeland@sri.com)

SRI International, Molecular Physics Laboratory, 333
Ravenswood Ave, Menlo Park, CA 94025, United
States
Emission from vibrationally excited OH radicals is

used to monitor the condition of the mesopause region
and to trace the propagation of gravity waves through
the nightglow layer. To extract information from the
intensity of the emission, collisional energy transfer
rate constants must be known or estimated for the tem-
perature of the emitting layer. In addition to OH emis-
sion itself the energy from the reaction of hydrogen
atoms with ozone can show up in COg, affecting the
altitude profile of the infrared emission from this im-
portant species.

Laboratory studies have attempted to measure these
rate constants for over forty years with varying degrees
of success. In this work the rate constants for the inter-
action of vibrationally excited OH with the important
atmospheric colliders, Og, Ng, and O atoms will be
assembled and critically evaluated. Where conflicting
measurements are available a recommended value will
be presented and the justification for excluding spe-
cific results outlined. Where no experimental values
have been measured, best estimates will be provided
based on the behavior of similar chemical systems. Es-
timates of the temperature dependence will be under-
taken based on the limited laboratory data. The rea-
sons and basis for the estimates will be outlined.

This research is supported by the National Science
Foundation Aeronomy Program under Grant No. ATM-
9909807.

IM. Lopez-Puertas, R. H. Picard, M. Garcia-
Comas, P. P. Wintersteiner, J. R. Winick, M. G.
Mlynczak, C. J. Mertens, J. M. Russell, and L. L. Gord-
ley, Eos. Trans. AGU, 83(19), Spring Meet. Suppl. Ab-
stract SA51A-06, 2002.

SA72A-0511 1330h POSTER

Quantum Mechanical Investigation of
the O+H> — OH + H Reaction

Balakrishnan Naduvalath (702-895-2907;
naduvala@unlv.edu)

University of Nevada Las Vegas, Department of Chem-
istry, 4505 Maryland Parkway, Las vegas, NV 89154,
United States

The reaction between O(SP) atoms and vibra-
tionally excited Hg molecules has been suggested as an
important source of OH in the mesosphere. The reac-
tion is dominated by tunneling at low temperatures and
quantum mechanical calculations are needed for accu-
rate calculation of its rate coefficient. We report quan-
tum mechanical calculations of cross sections and rate
coefficients for the O+Hg —OH +H reaction on chem-
ically accurate potential energy surfaces. We present
rotational and vibrational energy distributions of the
product OH molecule for different initial vibrational
state of the reagent Hg molecule and O(3P) atom ki-
netic energies.

Cite abstracts as:

SA72A-0512 1330h POSTER

The Role of the Quenching of O3(1) by
Atomic Oxygen on 6.3 um
Atmospheric Radiances and its
Impact on the Retrieval of Water
Vapour

Maia Garcia-Comas?! (34-958-121311; maia@iaa.es);
Manuel Lopez-Puertas! (34-958-121311;
puertas@iaa.es); Christopher J Mertens2
(c.j.mertens@larc.nasa.gov); Martin G I\/Ilynczak2
(m.g.mlynczak@larc.nasa.gov); James M Russell3
(james.russell@hamptonu.edu); Ellis E Remsberg3
(e.e.remsberg@larc.nasa.gov); Larry L Gordley?
(1.1.gordley@gats-inc.com); Konstantinos S
Kalogerakis® (konstantinos.kalogerakis@sri.com);
Richard A Copeland® (richard.copeland@sri.com);
Tom G Slanger® (tom.slanger@sri.com)

LInstituto de Astrofisica de Andalucia (CSIC), Apdo.
3004, Granada E-18080, Spain

2NASA Langley Research Center, Mail Stop 420,
Hampton, VA 23681, United States

3Hampton University, 23 Tyler Street, Hampton, VA
23668, United States

4G&A Technical Software, 11864 Canon Blvd., New-
port News, VA 23606, United States

SSRI International, 333 Ravenswood Ave.,
Park, CA 94025, United States
The high sensitivity of the new generation of at-

mospheric IR sounders has made the remote sensing
of the upper atmosphere a reality. Emission from the

Menlo

high atmospheric layers is, however, quite often in non-
local thermodynamic equilibrium (non-LTE). To re-
trieve the atmospheric parameters accurately, the exci-
tation mechanisms of the emitting energy levels have to
be well known. The emission of water vapor at 6.3 um
is one such example, that is in non-LTE above about
55-60 km. The major sources of uncertainty in this
emission come from the vibrational-vibrational energy
rate of transfer between HoO(010) and Og (1), the yield
of Og(1) from O3 photolysis and the thermal quenching
of Og(1) by atomic oxygen. The latter has been mea-
sured only at high temperatures (1000-3500 K) until re-
cently. Consequently, this posed a large uncertainty in
Hy0(010) populations and in its 6.3 um atmospheric
emission. The recent accurate measurements of this
rate at room temperature (Kalogerakis et al., 2001) al-
low us to retrieve HpO in the mesosphere more accu-
rately. We discuss in this paper the importance of this
rate for the water vapor retrieval and its application to
the HoO 6.3 pm measurements currently being taken
by the SABER instrument on the TIMED satellite.
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Emission from electronically excited Og is an im-
portant component of the nightglow of the Earth and
Venus. Since these emissions occur at altitudes where
the temperature is significantly below room temper-
ature, understanding the temperature dependence of
collisional removal is crucial to modeling the emission.
Recent results have shown an unexpectedly large vari-
ation in the removal rates for nearby vibrational levels

in the alAg, blzg', and clzg states. As an example,
the ble{(u = 13) removal rate constant for collisions
with Og at 150 K is 4 to 60 times larger than that
of the neighboring v = 14 and 12 levels, respectively.
Such a large discrepancy can be caused by the presence
of a resonant energy transfer pathway. A difference in
behavior is also seen in how the magnitude of the rate
constant varies with temperature. Knowledge of this
behavior helps us to achieve a better understanding of
the relaxation pathways and the relevant kinetic pa-
rameters in the collisional deactivation of the highly
excited levels.

The removal rates for the b' S state v = 14 and
15 levels by collisions with Og were measured to be 2-
4%x10712 ¢cm3s~1 and found to be almost independent

of temperature over the entire atmospheric range (150-
300 K), which points to a deactivation process with
little or no energetic barrier. However, the rates for
11 and 12 at 150 K are an order of magnitude
slower than those for v = 13-15. We find that the
v = 12 rate increases by a factor of 5 going from 150
to 240 K, indicative of a relaxation process with an ac-
tivation barrier of about 350 + 120 cm™ 1.

For the ¢lS7 state at 155 K, the collisional re-
o—11

v =

moval rate constants in Og are (2.6 £ 0.3) X 1
and (7 4+ 3) x 10711 cm3s™1 for v = 10 and 11, re-
spectively. As the temperature is varied between 150
and 300 K, little or no change is observed in the mag-
nitude of these rate constants. In contrast, the rate for
v = 9 increases by more than a factor of 3 in the same
temperature range, from 1.5 to 5.4 X 10-12 cm3571,
perhaps indicating a process with a barrier.

These results will be compared with the collisional
removal rates of other Og electronic states, namely
5Ty and A3, and the lower vibrational levels of the
bIE;’ state.

Overall, the magnitude of the collisional removal
rate constants and their temperature dependence re-
vealed interesting details of the specific relaxation pro-
cesses. Experiments are currently underway to de-
termine the involved relaxation pathways and energy
transfer mechanisms to help explain the large differ-
ences observed from one vibrational level to the next.
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Infrared emissions near 15 pm from bending-mode
vibrationally excited carbon dioxide molecules control
the rates of radiative cooling in key altitude regions of
the upper atmospheres of Venus, Earth and Mars. The
critical limiting process is excitation of COg(vg) in col-
lisions with atomic oxygen. Laboratory measurements
suggest rate coefficients about 3 times smaller than the
values preferred by modelers.

Our theoretical investigations have developed im-
proved potential energy surfaces for O 4+ COga. A
Diatomics-in-Molecules approach combines O-O and O-
C repulsion and dispersion interactions, modeled by
ab initio potential energy curves of the ArO molecule,
with electrostatic interactions of the oxygen atom
quadrupole moment with fractional charges on the COq
molecule, corresponding to its permanent quadrupole
and instantaneous dipole moments. Nonadiabatic ma-
trix elements are calculated by integrals over products
of bending wavefunctions versus the COg bond angle.
Spin-orbit coupling is explicitly included. Results of
Landau-Zener calculations will be presented. Calibra-
tion with ab initio O-COg potential energy surfaces as
well as quasiclassical trajectory calculations are under-
way.

The experimental approach is based on 248-nm pho-
todissociation of ozone, followed by energy transfer
of O(lD) to COgq(vib), whose time evolution is fol-
lowed by resonance-enhanced multiphoton ionization
(REMPI). Preliminary work on the COy REMPI spec-
trum will be presented.
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