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Description
High spectral resolution imaging spectrographs, which are

capable of obtaining daytime airglow and auroral emissions in
the presence of scattered solar background continuum, have
made significant contributions to our comprehension of the
dynamics in the upper atmosphere during the day. Ionosphere–
thermosphere coupling, space weather interactions, and
magnetosphere–thermosphere–ionosphere coupling are just a
few of the intriguing and first-of-its-kind findings that have been
demonstrated using ground-based OI 6300 daytime emissions
from various geomagnetic latitudes. Last but not least, in light of
the method's promising outcomes, we suggest further
development of optical spectrograph-based strategic
observational planning and instrumentation. The thermospheres
of extra-solar giant planets in orbits with semi-major axes
ranging from 0.01 to 0.1 AU are heated to over 10,000 K by the
EUV flux from the central star, according to one-dimensional
aeronomical calculations of the atmospheric structure. The fact
that the atmosphere escapes quickly at these high temperatures
suggests that adiabatic expansion is primarily responsible for
cooling the upper thermosphere. Radiative emissions from H+3,
which are the result of photoionization of H2 and subsequent
ion chemistry, are primarily responsible for cooling the lower
thermosphere. Near the base of the thermosphere, the
composition of H2 changes abruptly from molecular to atomic as
a result of thermal decomposition. The equilibrium of
photoionization, advection, and H+ recombination determines
the upper thermosphere's composition.

Molecular Diffusion
Due in part to the vast heights of the atmosphere, molecular

diffusion and thermal conduction are of little significance. The
stellar EUV flux is roughly inversely proportional to the energy-
limited atmospheric escape rate. The atmospheres remain stable
over billions of years, despite high escape rates. In atmospheric
science and laboratory experiments, the distribution of
energetic neutral species with long, high-energy tails is a
common occurrence. The relaxation of such isotropic
nonequilibrium distributions of neutral species is the subject of
a comprehensive analysis in this paper. We consider the test-
particle as a minor component that is dilutedly dispersed in a
second component that, at equilibrium, serves as a heat bath.

For the test and heat bath particle collisions, a hard sphere cross
section is assumed. Test particle collisions are not included in
the analysis. We investigate the Boltzmann equation's approach
to equilibrium using a finite difference method. An expansion of
the Boltzmann collision operator's eigenfunctions is also used to
present the Boltzmann equation's solution. The calculation of
the energy-dependent relaxation times for the distribution
function is the primary goal of this paper. Due to the energy-
independent hard sphere cross section, it is anticipated that
these relaxation times will not exhibit significant energy
dependence. Aeronomy's analysis of nonthermal populations of
energetic atoms relies heavily on this relaxation behavior. In the
preceding paper, a comparable analysis for Coulomb collisions is
compared to the findings. There is still a lot of work to be done
in Mars aeronomy, despite the significant findings that the
Phobos-2 spacecraft recently obtained. Particularly, we have not
taken in-situ measurements of aeronomical quantities like
atmospheric and ionospheric densities and temperatures below
400 km altitude since the Viking Landers. At these altitudes, we
have never measured the magnetic field. Arguments about the
significance of the planetary magnetic field in the solar wind
interaction and the atmospheric cycle that leads to escape to
space cannot be resolved without such measurements. We
should experience a veritable explosion of new knowledge with
the trio of future orbiters Mars Observer, Mars-94, and Planet-B;
however, there will still be some gaps in the coverage of
aeronautical science. This paper provides a brief overview of
some of the most significant unsolved issues in Mars aeronomy
and identifies those that are anticipated to remain unresolved
following this flotilla of missions.

Quantitative Information
For nearly half a century, studies of equatorial aeronomy have

utilized optical diagnostic methods. In recent decades, a method
that has become increasingly popular for observing the spatial
patterns associated with emissions at low latitudes has been the
utilization of scanning photometers and two-dimensional
imagers. In this paper, we go over the reasons why all-sky
cameras are used at equatorial latitudes. We focus on how
airglow images can provide quantitative information about
structures and dynamics. The MISETA Program's brand-new
imaging science instrument in Arequipa, Peru, serves as a case
study for these methods. The resulting outcomes include:
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airglow depletion onset and growth characteristics, zonal
plasma drifts and their altitude dependence, gravity waves in
the mesosphere, and transient optical signatures of
thermospheric dynamics associated with the midnight
temperature maximum at low latitudes are just a few examples.
Improvements to spectral and temporal solar irradiances are
frequently based on better-understood physics and increasingly
precise measurements. One example of a new trend in solar
irradiance models known as hybrid irradiance modeling is
discussed in this paper. Utilizing the advantages of both
empirical and physics-based modeling of irradiances, a variety of
solar irradiance products are made available to users in science
and engineering. Since its initial release in 1999 as v0.10, the
SOLAR2000 (S2K) version 1.24 model (v1.24) that is the subject
of this paper has undergone 17 revisions and now includes time
series data from five satellites using 17 instruments, three
theoretical continua, and 13 rocket spectra. In addition to
spectrally resolved irradiances in three common wavelength
formats, S2K currently produces six integrated irradiance proxies
for use in science and engineering. The E10.7 integrated EUV

energy flux, QEUV total thermospheric EUV heating rate, PEUV
hemispheric EUV power, T exospheric temperature, RSN derived
sunspot number, and S integrated spectrum are all examples of
integrated irradiance proxies. In addition to six integrated
irradiance formats and three spectral wavelengths, four model
grades produce historical, nowcast, and forecast irradiance
products in three time frames. Aeronautical and climate change
research use the Research Grade (RG) model, while applications
for space system engineering use the Professional Grade (PG)
model. Institutional and agency real-time operational space
weather use the Operational Grade (OP) model, and commercial
operational and production use the System Grade (SY) model.
The second release of a first-generation forecast methodology,
as well as the current state of operational irradiances, is
described in this report. At high solar activity, Forecast
Generation 1x (FGen 1x) generates a 72-hour forecast of E10.7
with 1-sigma uncertainties at the 8% level. Is compliant with all
SOLAR2000 irradiance products from all versions, grades, and
forecast generations.
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