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modify the compositional structure of thermosphere at
both E- and F-region altitudes. We have developed
techniques for mapping the spatial distribution of wind-
driven vertical displacement of the atmospheric column
above 100-km altitude, based on compositional pertur-
bations inferred from satellite ultraviolet auroral im-
ages. Displacements inferred from POLAR UVI images
are shown to be consistent with vertical winds mea-
sured by the ground-based Fabry-Perot instruments.
This same technique can be applied to TIMED-GUVI
images using the ”color” channels corresponding to ul-
traviolet emissions from oxygen at 135.6-nm and from
nitrogen in the LBH-S and LBL-L bands. Although
GUVI does not produce the long time-series of verti-
cal displacement data that are available from POLAR-
UVI, GUVI can instead yield maps of estimated ther-
mospheric column displacement at much higher spatial
resolution.
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A new meteor radar with altitude resolution was in-
stalled at the Amundsen-Scott South Pole station as
part of the TIMED/CEDAR program. The radar has
been operating almost continuously for 8 months. Pre-
liminary results from late January through February
2002 have been obtained using various analysis tech-
niques. During this period of time, the averaged hourly
winds were projected onto 8 different longitude merid-
ians in the height range spanning 80-105 km with a
5 km height resolution. Our results show the pres-
ence of waves with periods of 12, 24, and 72 hours
that propagate westward and are consistent with a
zonal wavenumber one longitudinal structure. A zonal
wavenumber of 2 is also present at times for the semid-
iurnal wave period. During this period, a consistent di-
vergent wind pattern where the wind vectors are north-
ward (away from the pole) at all longitudes occurs from
1700-0200 UT while cross polar winds are present at all
other times. This paper will present these preliminary
features of the wind field and discuss future compar-
ison with TIMED measurements and other Antarctica
radar measurements.
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The MF (1.98 MHz) partial reflection radar, operat-
ing at the Indian dip equatorial station Tirunelveli (8.7

deg. N, 77.8 deg. E, geographic; 0.4 deg. N dip), has
been monitoring continuously the middle atmospheric
dynamics (60-98 km) since 1992. At above about 90 km
the ionospheric plasma irregularity is created mainly
due to the gradient drift or cross-field instability and
is called as type-II irregularity. Since this irregularity
is associated with the fluctuations in the ambient elec-
tron density by a few percent, the received echoes from
them are expected to be dynamic in nature. During the
sunrise and sunset hours the EEJ electric field weakens
and the plasma irregularity is created predominantly
by the neutral turbulence. Since it is believed that the
breaking of the gravity waves and certain modes of tides
occurs at the mesopause region (∼85 km), a smooth
stable reflecting irregularity layers are expected to be
created at this height due to the anisotropic neutral
turbulence. The MF echoes from them may be strong
and static so that they can even saturate the receivers.

The two-minute scans, each comprising 256 data
points, of the received radar echoes have revealed the
same as expected. During the local sunrise and sunset
hours the MF radar received echoes have shown the re-
ceiver saturation effects and the signals appear to be
static in nature in the height range of about 84-94 km.
The height profile of the signal power shows a sharp
enchancement at about 88 km and then it remains as a
constant up to 98 km. At these hours it is expected that
the plasma instability induced irregularities loose their
importance because of the weakening of the EEJ elec-
tric field. The neutral turbulence induced irregularities
(Kolmogorov law) may play a dominant role even up to
above 94 km at these times. However the exact mecha-
nism of creating stable smooth layers at the mesopause
heights during the sunrise and sunset hours is currently
not known. Further analyses on other radar parameter
changes during these hours are being carried out.
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During the mid 1990’s a MEDAC system was at-

tached to the VHF wind profiler located in Piura, Peru
to detect and collect meteor echoes and provide mea-
surements of winds in the mesosphere-lower thermo-
sphere. The collected data were different from those
of similar systems operating at mid-latitudes and other
equatorial sites. In particular, the echo rate was rel-
atively low, the echoes were highly aspect sensitive,
many of the meteor echoes were relatively weak sug-
gesting the possibility that they were seen through a
sidelobe instead of the main lobe of the antenna, and a
great deal of activity was observed at nighttime when
E-region echoes were also observed. A series of experi-
ments have been designed to better understand the sys-
tem and the resulting wind measurements. The first
experiment was designed to increase the sensitivity of
the radar and was conducted during one week in July
2002. Two transmitters were used instead of the single
transmitter that normally feeds the transmit antenna
on the wind profiler. Data was collected using three
different systems: the wind profiler’s own acquisition
system, the MEDAC system, and a mode in which all
data was collected and saved to the hard drive. This
poster presents the results of the aforementioned ex-
periment, compares the results provided by each data
collection system, outlines the main features of the me-
teor echoes seen at Piura, and discusses the preliminary
wind measurements.
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The Colorado State Two-beam Na Lidar has been
configured for simultaneous measurement of the pro-
files of temperature, zonal and meridional winds in the
mesopause region over Fort Collins (41N, 105W). Ob-
servations on these dynamical variables covering full
diurnal cycles have begun since April 2002. Two cam-
paigns, one between the end of May and the beginning
of June and the other between the end of July and the
beginning of August were completed, yielding a total
of 448 hours of summer data with 12 sets of full 24-
hour continuous observation. Harmonic decomposition
of these data into 24-, 12-, 8- and 6- hour periods are
under way. The results of the diurnal and semi-diurnal
tidal amplitudes and phases derived from this thus-far
unique data set will be compared to the model output
of GSWM00 migrating tidal model in summer months.
They will be also compared to the new GSWM model
under development, which includes nonmigrating tidal
forcing due to latent heat release associated with rain-
drop formation in deep convective clouds in the tropi-
cal troposphere. Science implication on the middle at-
mosphere dynamics will be discussed in relation to the
model-observation comparison.
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Correlative measurements of temperature and winds
by Na lidar and brightness in OH and O2 Atmospheric
band airglow have been made at Albuquerque, NM and
Maui, HI for a study of high frequency (Period less
than 30 minutes) Atmospheric Gravity Waves (AGWs).
Waves studies from four nights have been made and
the correlative information describes the intrinsic wave
properties with altitude, their damping characteristics,
and resulting accelerations to the large scale dynamics
in the 85-100 km altidude region. Generally, saturated
to super-saturated conditions were observed below 95
km. Above this altitude, they became freely propagat-
ing.
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On the night of October 26, 2000, the TOMEX
sounding rocket was launched from White Sands rocket
range 5 hours after sunset. Na lidar, airglow imagers,
and a Michelson interferometer observed the pertur-
bations in the mesosphere. In addition, the Na lidar
measured the winds which were applied to the observed
motion field from which intrinsic wave speeds were re-
solved. The extracted wave field from combined lidar
and airglow observations included waves with periods
of 5 hours, 1.5 hours, and 13 minutes present for the
period leading to, and during the rocket launch. The
vertical structures of the 13-minute and 1.5-hour period
waves were determined primarily by the thermal struc-
ture, which was characterized by a small Brunt-Vaisala
frequency between 90 km and 92 km with a strong gra-
dient above and below. The 5-hour period waves ex-
hibited a standing wave pattern, indicative of strong
wave reflection in the mesopause region. In addition
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to the intrinsic wave parameters, the vertical flux of
horizontal momentum and acceleration rate as a func-
tion of altitude was calculated for each of the waves.
Momentum fluxes and accelerations were dominated by
contributions from the 13-minute period waves.
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The MLT wind data over the years 1993-2001 ob-
tained from the MF radar operated at Tirunelveli (8.7
N, 77.8 E) were used to examine the possible as-
sociation of the large-scale wind and wave fields at
mesopause heights with the stratospheric QBO. The
diurnal tide in the zonal wind over Tirunelveli shows
enhanced activity when the stratospheric QBO is in
the westerly phase. It has been shown earlier from
the satellite and ground-based diagnostics that one of
the westward phases of the mesopause SAO is enhanced
during the QBO westerly phase. Earlier numerical ex-
periments with the Global Scale Wave Model (GSWM)
have indicated that the diurnal tidal response at MLT
heights is largely insensitive to the QBO observed in
the stratospheric ozone. The present work focuses on
the non-migrating tides generated by the latent heat
release in the troposphere that may show an interan-
nual variability. With this forcing, the numerical ex-
periments to be performed with the GSWM will exam-
ine whether the observed MLT tidal variability can be
accounted for by the interannual variability in the tro-
pospheric forcing.

The 6.5-day wave has been observed to be a domi-
nant planetary wave component in the MLT region over
Tirunelveli. The 6.5-day wave activity seems to be
stronger during the stratospheric easterly phase. This
wave has been identified to be a westward propagat-
ing disturbance arising from potential shear zones at
stratopause levels. The interannual variability of this
wave is intriguing. The sources of this variability are
examined in the present work. The 3.5-day ultra-fast
Kelvin wave, an equatorially trapped planetary wave
mode, however, does not show any preference of activ-
ity during any of the QBO phases.
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Our Numerical Spectral Model (NSM) extends from
the ground up into the thermosphere and has a ver-
tical grid point resolution of about 0.5 km to resolve
the interactions of gravity waves (GWs) described with
Hines’ Doppler Spread Parameterization (DSP). This
model produces in the stratosphere and mesosphere
the major features of QBO, SAO, tides, and planetary
waves. We discuss here results from an initial study
with our 3D model that shows how certain tropospheric
processes can affect the dynamics of the middle atmo-
sphere. Under the influence of tropospheric heating
and eddy viscosity, and augmented by GW interaction,
two distinct but related processes can be identified. (1)
A meridional circulation develops, which extends into
the lower stratosphere with rising motions at low lati-
tudes that are in magnitude comparable to the down-
ward propagation of the QBO. As Dunkerton pointed
out, a larger GW source is then required to reproduce
the observed QBO, which tends to move us closer to
the values recommended for the DSP. This has signif-
icant consequences for our ability to model the upper

mesosphere, considering the central importance of GWs
for the seasonal variations, planetary waves (e.g., 2-day
wave) and tides in this region. (2) Tropospheric heat-
ing produces zonal jets near the tropopause that are
related to latitudinal variations in pressure and revers-
ing temperature (resembling the dynamical conditions
near the mesopause), which in turn is conducive to
generate baroclinic instability. Modeling results show
that our ability to generate the QBO then critically
depends on the magnitude of the temperature reversal
that is a measure of this instability. Planetary waves
are generated in this process, which can apparently in-
terfere with or augment the GW interactions. Eastward
propagating Kelvin waves and westward propagating
Rossby gravity waves (generated by tropospheric con-
vection) can generate the QBO in principle (Lindzen
and Holton, 1968) and certainly influence it, and this
process is reproduced with our 3D model.
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Acoustic-gravity wave relations indicate that when

wave frequency and horizontal wavenumber approach
the characteristic curve delineating gravity and acous-
tic solutions, the horizontal group velocity and Eckart’s
characteristic impedance become infinite and wave en-
ergy E vanishes. It is shown that this behavior is equiv-
alent to assuming incorrectly that wave energy is the
same function of vertical wavenumber for internal and
evanescent waves. When the correct expression for E
for evanescent waves is used, the energy flow veloc-
ity U defined in terms of the energy flux F = EU is
bounded by the sound speed, impedance is bounded by
values near unity, and E does not vanish. The tran-
sient response is strongest for those waves that dis-
perse least: waves with long horizontal wavelengths and
waves not too far from the Lamb and Brunt-Vaisala
curves in frequency-wavenumber space. Certain funda-
mental solutions merge at the common intersection of
the characteristic,Lamb,and Brunt-Vaisala curves im-
plying that waves should be able to transfer energy be-
tween the acoustic and gravity wave regimes in response
to variations in the background state. Nonisothermal
calculations show that even for fairly small lapse rates
waves that are at least partially internal in nature can
exist at all frequencies.
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Ground-based instruments at numerous sites around

the world have collected simultaneous lower thermo-
spheric data during LTCS campaigns since 1987. Sea-
sonally averaged climatological results from two high
latitude incoherent scatter radars - EISCAT and Son-
drestrom - have been analyzed and compared with re-
sults from GSWM 2000. Overall, mean winds and di-
urnal and semidiurnal tidal oscillations observed at the
two stations shows very good agreement. Both radars
detect a zonal jet peaking between 100 and 105 km at
50-60 m/s during summer months. Zonal flows shift
from eastward (below) to westward (above) between
100 and 110 km during winter. Both radars detect a re-
gion of poleward flow ( 10 m/s) between 95 and 115 km,
bounded above by a region of southward flow during
summer. Semidiurnal and diurnal oscillations observed
at the two radars are quite similar, although there are
occasional offsets in phase. Agreement with GSWM00
is good in all seasons except summer, when the model
amplitudes underestimate observed semidiurnal and di-
urnal amplitudes. However, model and observed phase
profiles are in good agreement, particularly at lower al-
titudes. These observations indicate the dominance of
migrating tidal components in the high latitude lower
thermosphere.
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The OSIRIS imager on the Odin satellite has made
extensive observations of the Oxygen Infrared Atmo-
spheric bands during both the day and nighttime parts
of the orbit. These observations can be inverted to de-
termine the mesospheric ozone profile, even after sun-
set. This paper discusses the problem of ozone retrieval
when the imager makes measurements across the ter-
minator as well at other times. In addition some con-
sistent features in the temporal/latitudinal variations
of the airglow emission are described and the possible
influence of either atmospheric dynamics or new meso-
spheric chemistry is discussed.
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The MSX SPIRIT III radiometer recorded infrared
limb radiance simultaneously in five spectral bands in
which the dominant signatures were due to 4.3 and 15
micron CO2, 9.6 micron O3 and 18 25 micron rota-
tional water vapor emissions. In a vertical alignment,
the detector columns covered a tangent altitude range
of 60 km with 300 x 300 m resolution. The mea-
surements were made in 153 episodic data collection
events in the period from May 1996 to February 1997
over tangent heights from 25 to 150 km. They were
recorded at all latitudes from a high inclination orbit
and were made primarily in the eastern and northern
hemispheres.

Global radiance databases were constructed for each
radiometer band by combining all valid detector val-
ues into one-second time and one km tangent altitude
bins. Each database contains nearly 1e7 mean radi-
ance values, indexed by latitude, longitude, altitude,
date, solar illumination, and geomagnetic index. Radi-
ance measurements from this database were binned in
a variety of ways: latitude and longitude; latitude and
month; latitude and local time; geomagnetic latitude
and geomagnetic time; altitude and latitude; altitude
and solar zenith angle; and altitude and month. Bin
parameters were adjusted to achieve adequate coverage
for determining population statistics within the distri-
bution space.

Global maps, seasonal summaries, and multi-
dimensional plots of mean radiance, standard deviation
of mean radiance, their ratio, minimum radiance, and
maximum radiance will be presented. Special emphasis
will be given to the 4.22-4.36 and 4.24-4.45 micron car-
bon dioxide bands and the 6.8-10.8 micron ozone band.
Extreme values of limb radiance will be identified for
each of the five spectral bands.
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The MSX SPIRIT III cryogenic infrared sensors
measured atmospheric limb radiance at tangent heights
between 25 and 100 km in the wavelength range 4-25
micron with a five-channel radiometer and a Michel-
son interferometer spectrometer. The radiometers 192
pixel linear arrays, which span 60 km in tangent al-
titude, observed approximately 150 atmospheric limb
radiance profiles. The interferometers six filtered chan-
nels, which sample discrete tangent heights at spatial
resolutions between 4 and 13 km, recorded limb sig-
natures at selectable spectral resolutions of 2, 4 or 20
cm-1 in approximately 30 measurements. Simultaneous
radiometer and interferometer data obtained in some of
the MSX experiments provide a detailed description of
limb emissions by the 4.3 and 15 micron CO2 bands, the
9.6 micron O3 band and rotational water over the 1825
micron region. The data show that the 9.6 micron O3
band radiance profile is characterized by a structured
emission layer in the altitude 80-90 km with consider-
able variation in peak intensity and altitude in both
day and night atmospheres. The MSX data has been
analyzed to infer profiles of atmospheric temperature,
density and composition, and to formulate partial cor-
rections to predictive models for high-altitude compo-
sition and infrared spectral radiance.
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Theoretical studies indicate that nonlinear interac-

tions between stationary waves and the migrating diur-
nal tide are a plausible source of nonmigrating diurnal
tides in the middle atmosphere. The present study ex-
amines daily variations in stationary planetary waves
and diurnal tides in the mesosphere during January-
February 1979. Planetary wavenumber one is large and
variable during this time, reaching peak amplitudes in
the lower mesosphere between January 20-30, followed
by rapid decay. This behavior is accompanied by rapid
amplification of nonmigrating diurnal tides correspond-
ing to wavenumbers zero and two, which are the sum
and difference of the migrating tide and the plane-
tary wavenumbers. Preliminary analyses indicate that
the nonmigrating response is dominated by a westward
traveling zonal wavenumber two at tropical latitudes,
in accordance with numerical studies.
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The OSIRIS instrument has made simultaneous ob-
servations of the mesospheric oxygen emissions at both
1.27 m and 762 nm. Both of these emissions are useful
proxies for understanding odd oxygen chemistry in the
mesosphere. The combined measurements allow us to
constrain the role of O2 and O3 photolysis and to test
the validity of current reaction chemistry and radiative
transfer models. This paper presents our current un-
derstanding of these models.

SA62A-0389 1330h POSTER

Global and seasonal variations of O2
A-band airglow deduced from HALOE

J. B. Nee1 (886-3-4227151; jbnee@phy.ncu.edu.tw)

V. Ratnam1 (8865-3-4227151; ratnam@yahoo.com)

C. M. Shen (4227151; cms@yahoo.com)

W. N. Chen (wnchen@phy.ncu.edu.tw)
1National Central University, Department of Physics,,

Chung-Li, Taiwan 32054, Taiwan

The 762 nm oxygen A-band emission with peak
height at 95 km is the strongest airglow systems pro-
duced in the mesosphere. Emission rate of O2 airglow
is closely related to the chemistry, dynamics and radia-
tion in the mesopause region. The O2 A-band measured
by HALOE instrument onboard UARS satellite shows
a semiannual variation in the equatorial region with
the strongest intensity measured during the spring and
fall equinoxes. In 1997-98 irregular variations were ob-
served. Seasonal variations are compared with HALOE
ozone and temperature data, and strong correlations
with both were found near the mesopause.
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We present 1992-2002 measurements of HDO and
H2O at 50-70 km altitude, derived from ground-
based µwave observations at 32◦N, 112◦W. Observed
HDO/H2O ratios show HDO depletions relative to
Standard Mean Ocean Water (SMOW) of δD= −58%
to −3%. Large variability of mesospheric δD is in sur-
prising contrast to stratospheric observations of δD=
−65% to −50% [Moyer et al., 1996], and indicates sen-
sitivity to processes other than the CH4 oxidation that
pertains in the stratosphere. We observe anticorrela-
tion of δD and H2O abundance, contrary to the strato-
spheric pattern.

Observations are of the 225 GHz HDO and 203 GHz
H18

2 O lines, corresponding to rotational transitions of
these molecules. The 12-meter radio telescope and
T= 4◦K receivers at Kitt Peak, AZ are used in fre-
quency switching mode. HDO and H2O altitude pro-
files are derived from sensitivity of the line shape to
pressure. H18

2 O is used as a proxy for H16
2 O based on

theory and available measurements [Kaye, 1987; Rins-
land et al., 1991] of [H18

2 O/H16
2 O] = SMOW±5% in the

upper stratosphere.
Standard theory holds that HDO is preferentially

removed from water transported upward through the
tropopause due to isotope-dependent freezing [Kaye,
1987], leading to lower stratosphere HDO depletions
−65±10% [balloon- Rinsland et al., 1991; ATMOS-
Moyer et al. 1996]. Depletion is less extreme in the
upper stratosphere owing to conversion of CH4 (D/H
∼ SMOW) to H2O.

We model the photochemistry and conclude the ob-
served mesospheric HDO behavior is driven by differing
photolysis rates for HDO and H2O at λ >175 nm.
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The OSIRIS imager on the Odin satellite has made
extensive observations of the nighttime OH bands.
These measurements show that the OH bands increase
in brightness immediately after sunset and decay at
sunrise. The brightness variations can be interpreted
in terms of the variation of the mesospheric ozone pro-
file during the nighttime. The tomographic analysis
of these observations also allows the identification of
structure in the emission that is related to mesospheric
dynamics. This paper presents some of the latest obser-
vations of the OH emissions and the various wave struc-
tures that we have presently identified in the night-
glow.
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In summer 2001 a field campaign called ROMA
(“Rocket borne Observations in the Middle Atmo-
sphere”) was conducted close to Longyearbyen (Spits-
bergen) with temperature measurements by meteoro-
logical rockets and ground-based detection of noctilu-
cent clouds (NLC) by lidar and polar mesosphere sum-
mer echoes (PMSE) by radar. In this paper we present
a summary of the temperature measurements and first
results from an analysis of NLC and PMSE, including
their connection to the thermal structure. It is very
cold in the upper mesosphere during the summer sea-
son (here from mid July until August 23), cold enough
for water ice particles to exist (i. e., the degree of sat-
uration is larger than unity assuming reasonable [H2O]
values). Generally, PMSE and NLC are found at alti-
tudes with super-saturation. The lower ledge of PMSE
and NLC coincide and are located at the lower height
limit where ice particles can exist (appr. 82 km). PMSE
extend to higher altitudes compared to NLC. NLC were
found during approximately 70% of the observation pe-
riod. The mean peak NLC altitude is ∼83.4 km with a
RMS variability of ±1.1 km. We find a significant cor-
relation between the upper ledge of the PMSE layer and
potassium densities. The NLC layer is always located
below or at the lower edge of the potassium layer.
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The spectrographic imagers on the MSX satellite
have made the first observations of the middle ultravi-
olet spectra of polar mesospheric clouds (200-320 nm).
After suitable averaging, the PMC spectra from the
peak altitudes of the clouds are divided by the solar
irradiance to produce a scattering ratio as a function
of wavelength. The scattering ratio can be expanded in
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terms of particle distribution weights and Mie scatter-
ing functions. This expansion can be cast in the form
of a matrix equation in which one side is the vector of
observed scattering ratios in wavelength and the oppo-
site side is the product of a scattering function matrix
and the particle distribution in size. Direct inversion
of this equation determines the actual particle distri-
bution without recourse to assumptions about its shape
or amplitude. This method is applied to MSX data and
the results compared to commonly-assumed PMC dis-
tributions such as Gaussian and lognormal.
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Recent observations and model results show that
the vertical distribution of water vapor in the summer
polar mesosphere is more complex than originally be-
lieved. Limb scanning observations of hydroxyl (OH), a
product of water vapor photodissociation, have helped
to yield new insight into water vapor in the summer
polar mesosphere. Analysis of OH observations from
the Middle Atmosphere High Resolution Spectrograph
Investigation (MAHRSI) revealed a water vapor layer
with average peak mixing ratios of 10-15 ppmv near 82
km, at the same altitude as polar mesospheric clouds
(PMCs). Microphysical model results have also shown
that a layer of water vapor about 1 km thick can build
up near 82 km due to the freeze drying, sedimentation
and sublimation of PMC ice particles from above. But
the narrow vertical structure predicted by models is not
easily resolved by MAHRSI. In this work, we will use
a one-dimensional microphysical model to quantify the
vertical distribution of water vapor near 82 km. By
convolving the model results with the vertical resolu-
tion of MAHRSI and comparing to the data, we will
rigorously test our understanding of the water vapor
budget in the summer polar mesosphere. We will also
explore whether enhanced water vapor and ice parti-
cles near 82 km in the summer polar mesosphere can
influence the local thermal structure through increased
cooling and heating of the ambient atmosphere.
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It has recently been suggested that the large amount
of water vapor deposited in the upper atmosphere by
Space Shuttle rocket exhaust leads to the formation
of polar mesospheric clouds (PMCs) during the days
following a launch [Stevens et al., Eos. Trans. AGU,
83(19), Spring Meeting Suppl., Abstract SA21A-05,
2002]. This conclusion is inferred from MAHRSI OH
observations during the STS-66 (November 1994) and
STS-85 (August 1997) missions.

The SBUV and SBUV/2 instruments have made
PMC measurements continuously since November 1978.

We have examined this database for evidence of anoma-
lous PMCs following Shuttle flights during the period
1985-2001. Daily variations in overall SBUV/2 PMC
occurrence frequency can reach a factor of 2 due to
natural fluctuations and changes in geographic cover-
age. We therefore focused on launches occurring near
the beginning and end of the nominal Northern Hemi-
sphere PMC season (May 21 - August 31), where typical
PMC occurrence frequencies are low. Data for 9 Shut-
tle launches were examined for evidence of increased
PMC frequency and longitudinal clustering. Normal
SBUV/2 PMC detections represent only the brightest
portion of the overall PMC intensity distribution. We
also evaluated the impact of reducing the normal PMC
detection threshold to look for fainter PMCs. There is
some evidence for increased PMC detections eastward
of the United States within 3-5 days following a Shuttle
launch. We will present examples of these data.
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Measurements of the solar extreme ultraviolet and
soft X-ray spectrum made at the (then) Air Force Geo-
physics Laboratory (AFGL) by a group under the di-
rection of Hans Hinteregger were the basis for early
estimates of the solar flux in the spectral range of 5
to 190 nm. Subsequent studies have indicated a dis-
crepancy between the fluxes reported at the lower end
of this spectral range and those required in modeling
the Earths ionosphere. We have examined a possible
systematic source of error in the original calibration
between 25 nm and 120 nm, the range over which the
photoelectric yield of a tungsten surface was the basis
for calibration. We find differences (never greater than
30 percent) between the adopted photoelectric yield
values as a function of wavelength and measurements
made elsewhere. Suggested corrections to EUV fluxes
due to these deviations will be presented. To extend
the analysis of AFGL results below 25 nm, but only for
a period of intermediate solar activity, we use an OSO-
5 spectrum between 2.5 and 40 nm having a spectral
resolution of 0.05 nm. This spectrum was calibrated
in-orbit using coronal density-insensitive emission line
ratios and absolute flux measurements at 30.4 nm made
independently by an instrument on OSO-4. These data
provide independent measurements of solar fluxes in
the 3-40 nm region that can be compared with AFGL
observations and more recent measurements and flux
models for moderate levels of solar activity.
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Since the launch of the TIMED satellite, the TIDI
(TIMED Doppler Interferometer) instrument has been

collecting neutral wind data from the lower thermo-
sphere and mesosphere regions. Preliminary winds
from the O2 (0-0) emission have been produced. These
winds are being compared with ground based radar, li-
dar, and Fabry-Perot Interferometer measurements in
an effort to validate these TIDI results. Comparisons
with GSWM results are also being made in search of
tidal signatures. Although, the TIDI data are still be-
ing refined, the preliminary winds show clear tidal fea-
tures. We will describe our on going effort on validation
and progresses on processing and analyzing the TIDI
neutral wind data.
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Measurements of the O2 Atmospheric (0-0) band
nightglow layer by the TIMED Doppler Interferometer
(TIDI) during 2002 are presented. Because TIDI has
four separate telescopes observing in orthogonal direc-
tions, good coverage of nightglow morphology in lati-
tude and local time is obtained. The emission intensity
and layer height are analyzed to investigate the influ-
ence of tidal variability on oxygen recombination.
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The Colorado State Two-beam Na Lidar has been
configured for simultaneous measurement of the pro-
files of temperature, zonal and meridional winds in the
mesopause region over Fort Collins (41N, 105W). Ob-
servations over full diurnal cycles began in April 2002.
To-date, 144 hours of data with simultaneous observa-
tion of temperature and zonal wind were acquired in
April. Two more campaigns, one between the end of
May and the beginning of June and the other between
the end of July and the beginning of August were com-
pleted, yielding 268 hours and 180 hours of data, re-
spectively, with simultaneous observation of tempera-
ture, zonal, and meridional winds. More than one-third
of these data were acquired during daytime. Hours of
lidar data coincidence with TIMED have been and more
will be identified; they will be compared with SABER
temperatures and TIDI winds for the purpose of vali-
dation and of science study.


