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DISR Science Objectives

Thermal Balance and Dynamics
>Solar deposition profile
>Radiative cooling profile and net radiative dynamical forcing
>0Observed wind direction, speed vs. altitude

Aerosols and Clouds
>0Optical properties, particle size, shape, number vs. altitude
>Morphology, extent of condensation clouds
>Altitude, optical depth of any thin layers seen on the horizon

Atmospheric Composition
>Methane mixing profile
>Argon mixing ratio
>Possibly other absorbing gases

Nature of Surface
>Physical state
>Topography
>Composition
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Relative Spectral Response

Spectral Response of I maging Channels
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Cycle Types for 4-6-8 Compression

r ~ r + I + » 1 . 1+ 1T & 1
n ey, -
100 .. 5
L H.Qn,‘. .

. 2

hALET N

@

i

v.i‘.
dd gy

Img -
Nolmg by
Cal A
Drain
HNS %
Spect
MNS
LNS
VLNS

=
o
™
1
[
1

=
|

Altitude (km)
© V. A y BB X @

_ § |
o

ool "—b—vrot—0 > r o
0 20 40 60 80 100 120 140

Time (minutes)




200

- Altitude=159.4Km_

40 T Altitude=33.5Km -

100 L 13.7 ]

[ 20 | '\\;_\ 8.03]

—_ —_ A ]

£ of S0t (G
~—" ~ - A - b ’)‘h Ji p

> > NI

[ wﬁ" 4.9-

-100 -20 7/ 11.1 4
I -40 b)

-200 e e e N T T BT I
-200 -100 0 100 200 100 120 140 160 180

X (Km)



e 7

VAR
e AR Q9T e
P S ST ey
SO A S

S NN S S—

158 160 162 164
Longitude

HRI, MRI and SLI Qutlines -- with Descent Module Tilt
" i . - 7 T T T T | T J J 1

|| [ |||||-|_.| ||||:|||'|||| |||_|, [ 11 u|| 0 O TR0 O ..I.l.l.!l__|._l__,_l_l_l_|

166















Areal Coverage (Sg. Km)
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Relative Spectral Response
for Energy Deposition Studies
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Upward Flux Spectra
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Down Direct Flux Spectra
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Downward Direct Flux (Watts/sq.m-micron)
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Extinction Optical Depth
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Down Diffuse Flux (Watts/sg.m-micron)
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Upward Flux (Watts/sq.m-micron)
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Net Flux (Watts/sg.m-micron)
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Transmission

Transmission Vs. Methane Abundance
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Descent Imager/Spectral Radiometer
Science Goals

 Heat Balance and Dynamics
— Measurement of profile of solar heating rate

— Computation of Thermal Cooling Rate Profile from gas
composition and aerosol model

— Measurement of wind speed and direction vs. altitude from drift
seen in images

— Measurement of wind shear profile from probe attitude
throughout descent

 Measurement of gas composition
— Methane mixing profile vs. altitude
— Methane absorption coefficients at long path, cold temperature



Descent Imager/Spectral Radiometer
Science Goals

* Aerosol and cloud properties

— Measurement of scattering, extinction optical depth profiles at many
wavelengths

— Measurement of single scattering phase function, polarizing properties,
and single scattering albedo vs. altitude and wavelength

— Measurement of aerosol size and shape vs. altitude

— Measurement of aerosol number density vs. altitude

— Derivation of aerosol mass production rate and atmospheric vertical
mixing

— Detection of thin condensation layers in lower stratosphere from Side
Looking Image Strips on every measurement cycle

— Measurement of size, nature of possible tropospheric storms seen in
iImages made from above



Descent Imager/Spectral Radiometer
Science Goals

 Nature of surface

— Measurement of vertical topography from pairs of mosaics at different
altitudes

— Measurement of visible, near IR reflectance spectra of many points on
surface for compositional information

— Correlation of surface morphology with visible and near IR reflectance
measurements for nature of physical processes that form surface

— Search for pools, streams, or lakes of liquid hydrocarbons that could
serve as source for methane to atmosphere

— Search for deposits of solid hydrocarbons (“tholins”) that may rain out of
atmosphere



