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The Imager for MESUR Pathfinder (IMP) team under Peter H. Smith (PI) was selected in May 1993 
after a NASA A 0  selection process to provide the imaging system for the MESUR Pathfinder Mars lander. 
The IMP instrument, shown in Figure 1, is a binocular CCD-based imager with a 1Zposition filter wheel 
and full azimuthlelevation pointablity. Design characteristics of the camera are shown in Table 1 and for 
comparison the corresponding characteristics of the Viking Lander Camera system are also listed. The 
IMP team has five major science objects for imaging on the Martian surface: (1) Map the morphology of 
MESUR Pathfinder landing site. (2) Determine the mineralogy of the exposed crustal rocks and the 
mineralogy of the weathering products in the soil, dust, and on the surface of the rocks. (3) Study the tirne- 
variable phenomena observable at the landing site including imaging cloud formations, wind velocity and 
direction (by imaging a calibrated "wind-sock"), frost, and the formation of eolian features. (4) The study 
of the properties of the Martian atmosphere including measurement of the quantity of atmospheric water 
vapor and the quantity and size distribution of atmospheric dust. (5) Study the magnetic properties of the 
Martian dust by multispectral imaging of dust accumulations on or more magnetic arrays. 

IMP GeoloPical Investinations: The capabilities of the IMP system allow for a broad range of 
science investigations on the Martian surface. Panoramas of the landing site will be taken both before and 
after the camera mast deployment. These images will map the landing site for rover operations, as well as 
study the large-and small-scale structure of the landing site, rock and dune features, and any erosional 
features. Additional images will be taken to study time variable phenomena as discussed above, as well as 
rover track marks and the settling of dust on the lander. Filter-wheel spectral mapping using eight filters 
spanning 0.45 to 1.0 pm will determine the compositional variation of the landing site and identlfy 
mineralogical units as targets for further investigation using the rover-based AlphaProton~X-ray 
spectrometer. Spectral mapping will also study weathering processes and products in the dust, soil, and 
rock. Tests have been done at LPL with cornmerical filters and a testbed CCD camera to demonstrate the 
ability of the IMP bandpasses to distinguish the diagnostic spectral features of minerals in Martian analog 
material. Nighttime multispectral observations of Phobos and Deimos can enhance the limited spectral data 
available on these small moons. Included in the instrument package is J.M. Knudsen's magnetic properties 
experiment that will use several arrays of magnets of differing strengths to collect different magnetic 
minerals in the Martian airborne dust. Spectral images of the accumulated dust on the magnets will should 
provide diagnostic mineralogical identification of these magnetic species. 
IMP Atmos~henc Investivations: IMP is also designed for a number of ~ i ~ c a n t  atmospheric studies. 
Atmospheric water vapor will be measured by ratioing solar images through two narrow band filters, one at 
the 0.935 pm water band and one on the continuum at 0.925 pm. Additional solar images using ratios of 
narrow band filters at 0.45 and 0.925 ym will provide data on the size distribution and quantity of 
atmospheric dust. These measurements will be made at a number of airmasses from zenith to horizon to 
provide an hourly history of water vapor, dust loading, and particle size variability for each day of the 
Pathfinder mission. The 8 geology filters can be used to take multispectral sky images for several 
applications. Sky brightness measured at various angles from the Sun at multiple wavelengths can 
determine atmospheric particle size and shape. As the sun sets lllurnination is restricted to progressively 
higher zones in the atmosphere and a series of multispectral sky brightness measurements can give us a 
picture of the vertical structure of the aerosols in the Martian atmosphere. Finally multispectral 
measurements of Phobos and its aureole can detect nighttime condensation and early morning fogs. 
Another atmospheric experiment images several "wind socks" giving to estimates of wind direction and 
velocity at various heights from the surface to 1.5 meters. 
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Figure 1: Cutaway drawing of the IMP camera. 

Table 1: Comparison of IMP and Viking Lander Cameras 
I IMP VIKING I 

Filter set 
Calibration 

Pointing I Altitude: -79" to +90° 1 Altitude: -60" to +32" I 

Solar filters 

Stereo 

Height above surface 
FOV 

Depth of focus 
Exposure timelpixel 

8 filters - 40 nm FWHM, standard filters 
1 % relative 
5% absolute 

1 23x23 pn pixels includes 6x23 pm I I 

6 filters - 100nrn, >20% leakage 
Loss of calibration: 
Autoclave (1 13°C) 

RTG neutrons 
3: 450,925,935 nm, NB (5nm), 

measure water and dust 
Broadband only, 15 cm horiz., 86 cm 

vertical. Complete field 
1.5 meters 

IFOV = 0.057" 
Frame = 14.4"x14.4" 

0.65m to O. 

1 msec - 32 sec, 200 msec typical 

Data compression 
Detector 

1: red, no pre-amp, dust only 

All filters, 80 cm horiz., limited field 

1.3 meters 
B&W = 0.04", Color = 0.12" 

Line scan 
1.7m tow 

fast = 0.4 msec, slow = 25 msec 

Azimuth: 0" to 360" 
P E G  and Rice 

Loral CCD, 5 12x5 12 pixels, frame transfer, 

, 
Mass 
Power 

Bitslpixel 
Cost 
Calibration targets 

I Development time 2 yr 4 yr I 

Azimuth: 2.5" to 342.5" 
none 

12 Si photodiodes 

properties I (limited usefulness: saturated) 
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anti-blooming well 
3 Kg 

Standby 1.7W 
Motor drive 3W 

Image acquisition 2.6W 
12 

$5 million, 1992US$ 
Radiometric, wind vector, magnetic 

2*7.3 Kg 
Standby 22W 

Motor drive 11 1W 
Image acquisition 34W 

6 
$27 million, 1975 US$ 

Radiometric, magnetic properties 

16K relay, 250 Earth Data rate (bitslsec) 175-700 Earth 


