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TEMPLATE FOR ACQUIRING IMAGES OF PROSPECTIVE LANDING SITES FOR PROPOSED FUTURE MARS MISSIONS
P. Investigator and Affiliation.

Introduction:  Provide a summary of the science merit of the proposed site with respect to the science objectives of the future Mars mission. Give detailed location information (latitude, longitude of center of candidate landing ellipse). Include a figure with the proposed ellipse (see below) and the areas of prime science interest and sampling locations and their priority. Include footprints of images that could be acquired by instruments on orbiting spacecraft that would help understand the landing site. Describe how the observation to be acquired would better define the science that could be addressed at the landing site and its importance. The abstract does not need to exceed 3 pages and can be submitted through November 2011. 

Proposed Future Mars Missions: Possible future missions presently under planning within the present NASA-ESA collaboration would conduct in situ science investigations and cache samples for possible return to Earth and subsequent analysis. An example is an in situ analysis and caching rover to Mars in the 2018 launch opportunity. 
The preliminary scientific objectives for the possible 2018 joint rover are being defined (subject to change). It is expected that the rover would land at a geologically diverse site interpreted to have strong potential for past habitability and for preserving the physical and chemical signs of life and organic matter. The rover would 1) analyse the local geology and define the local stratigraphy at km to sub-mm scales and down to ~2m depth; 2) evaluate the nature of past habitable environments at the landing site, and search for evidence of abiotic, or pre-biotic carbon chemistry; 3) investigate favorable geological materials for preserving biosignatures at the site and analyze them for physical or chemical signs of life; and 4) select, document, collect, and cache samples that could be returned to Earth for definitive analysis. Cached samples would be selected to address the following broad science goals in order of priority: a) critically assess evidence for life, pre-biotic chemistry, or abiotic organic matter in samples and determine their preservation potential; b) determine the magmatic, magnetic and atmospheric history in samples to constrain the mechanisms and ages for the accretion, early differentiation and thermal evolution of Mars; c) reconstruct the history of surface and near surface processes and climate change using detailed geochemical and mineralogical analyses;  and d) assess potential hazards and resources for future human explorers.
Further detail on the science objectives and sampling goals for the sample return portion of the mission can be found in presentations from the 2018 Mars Sample Return End to End International Science Analysis Group at http://mepag.jpl.nasa.gov/meeting/jun-11/index.html.
Science Merit Related to Mission Objectives:  A description of how the proposed landing site would potentially satisfy the likely science objectives of the future mission should be provided. Comments could also include discussion (as is possible) of the targeted materials or context. Context could include the expected geologic framework and chronology of the site and whether it would likely enable placement of surface observations into regional context. Any mineralogical, volatile, or geomorphic evidence important for the interpretation should also be included. Information supporting the key interpretations of the site should be included. 
Engineering Constraints:  The preliminary entry, descent and landing method to be used for future rover missions is based on the Mars Science Laboratory, “sky crane” landing system, so most of the engineering constraints having to do with slopes and rocks are based on those used in the recently completed and tested MSL system and the associated landing site selection and evaluation effort. These constraints will evolve as a final joint rover design concept is finalized.
Elevation: Below the 0 km MOLA elevation, which is the MOLA geoid.

Latitude: Within 30° of the equator.

Terrain Relief and Slopes:
Less than 20° slopes at baseline lengths of 2-10 km to prevent radar spoofing in preparation for powered descent.

Less than 100 m of relief at baseline lengths of 1-1,000 m to ensure proper control authority and fuel consumption during powered descent.

Less than 25°-30° slopes at length scales of 2-5 m to ensure stability and trafficability of the rover during and after landing.

Rocks: The probability that a rock taller than 0.55 m high occurs in a random sampled area of 4 m2 (the area of the belly pan) should be less than 0.5% for the proposed sites. This corresponds broadly to 7% rock abundance, which is near the mode in the rock abundance for Mars as estimated from thermal differencing techniques.

Radar Reflectivity: The Ka band radar backscatter cross-section must be > -20 dB and < 15 dB at Ka band to ensure proper measurement of altitude and velocity by the radar velocimeter/altimeter of the descent vehicle.

Load Bearing Surface: Surfaces with thermal inertias greater than 100 J m-2 s-0.5 K-1 and albedo lower than 0.25 and radar reflectivities >0.01 to avoid surfaces dominated by dust that may have extremely low bulk density and may not be load bearing.

Hazard Avoidance: Under investigation is the possible inclusion of hazard avoidance technologies that would allow the consideration of landing sites with some areas that exceed the slope/relief and rock constraints. A conceptual terrain relative navigation system would allow areas of <600 m extent that violate the slope and rock constraints within the ellipse so long as they are surrounded by areas >200 m wide that appear safe for the landing system (i.e., that meet the engineering constraints). In addition, a terminal hazard avoidance system would allow areas that have higher rock abundance or steeper slopes (but are otherwise safe) provided that rocks higher than 0.55 m and steep slopes could be avoided with horizontal diverts of less than 5 m. 
These constraints are preliminary and subject to change as the spacecraft design matures. They are intentionally broader than what the spacecraft may actually be able to accommodate, so that all scientifically interesting landing sites can be identified. It is possible that these capabilities may not ultimately be fully or partially implemented, rendering some initial sites non-viable in the future.

Information Required for Potential New Landing Sites:  In order to review, evaluate, and obtain information on potential new landing sites, certain standard information will be needed.
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Landing Ellipse: A visual image or map showing the landing site is required. Figure 1 shows an example of a High Resolution Stereo Camera (HRSC) image. The image background could be any easily obtainable image such as MOLA shaded relief, THEMIS thermal, HRSC, CTX or other image base. The ellipse must be shown on the map, with the ellipse size and the center latitude and longitude provided (preferably in MOLA planetocentric coordinates). Areas of science interest in and around the ellipse should also be designated on the image. Also a table (Table 2) that includes the name of the site, the ellipse center coordinates, site elevation, ellipse size, the prime science and/or sampling targets, and the distance and priority of the prime science targets from the center of the ellipse. 

Table 2: Example table required for any landing site proposed.

	Site Name
	Ares

	Center Coordinates

Latitude, longitude
	XX°N or XX°S, YY°E


	Elevation
	XX.X km wrt MOLA

	Prime Science and/or Sampling Targets
	e.g., Smectites [Highest Priority],

Layered materials,

Channels [Lowest Priority]

	Distance of Science and/or Sampling Targets from Ellipse Center
	Smectites – 13 km to W

Layers – 8 km to NW

Channels – 3 km to E


The location of any existing high-resolution data (e.g., MOC; MRO HiRISE, CTX and CRISM) in or near the ellipse should also be indicated (Figure 1). For additional images being requested, their location should also be shown in priority order, with due consideration given to typical image sizes. In general, the surface of any proposed landing site must appear smooth and flat throughout the ellipse in available images and topographic maps. While we do not expect detailed analysis of potential hazards in the ellipse by site proposers, we would like to be made aware of any potential hazards known to be present.

Rationale for Images: Describe in enough detail how the proposed images would improve the definition of the science that could be addressed at the landing site. Describe how the images to be acquired would improve the understanding of the geologic setting, history and environment of the landing site. Requesting additional images of previously submitted candidate sites is acceptable, but should show where the new images requested are to be located and their importance relative to previous imaging requests. Imaging requests would be evaluated on the how the new information would better define the science that could be accomplished at the landing site. 
Reference Landing Sites: Seven reference landing sites have been identified for engineering trade studies by the 2018 Mars Sample Return End to End International Science Analysis Group (see http://mepag.jpl.nasa.gov/meeting/jun-11/index.html). These sites are (with ellipse centers): Gusev crater (14.52°S, 175.53°E), Jezero crater (18.36°N, 77.59°E), Nilli Fossae 74.48°N, 21.01°E), Mawrth Valles Site 0 (24.55°N, 338.87°E), East Margaritifer (5.64°S, 354.36°E), Northeast Syrtis (17.80°N, 77.08°E) and Ismenius Cavus (33.82°N, 17.17°E). Imaging requests for areas within the ellipses of these reference landing sites need not be submitted as they have already been targeted and have been acquired by Mars Reconnaissance Orbiter.
References: Please provide references in standard journal format with full title and citation. References do not count towards the 3 page limit for the abstract.
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Figure 1: Example 25 km by 20 km ellipse on HRSC image at Jezero crater, a reference landing site. The ellipse is centered at 18.36°N, 77.59°E at an elevation of -2.66 km with respect to the geoid in MOLA planetocentric coordinates. The prime science targets are phyllosilicates within a delta just to the northwest of the ellipse. The footprints of existing HiRISE, CRISM (in purple), and MOC images are shown. In green are the requested HiRISE image (rectangle) and CRISM image (hourglass shape) centered at 18.365°N, 77.719°E.
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