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The Titan Radar Mapper, a facility science instrument for the Cassini Mission to planet 
Saturn, is intended primarily to aid in the chamterhation of the surface of Titan - the largest 

moon in the Saturnian system. At present it is uncertain whether Titan's surface is liquid or 
solid [I]. It has been speculated that Titan could be covered by large oceans of hydrocarbons, 
principally ethane and methane [2]. Another possibility is that there are land regions that emerge 
from the ocean, which are being covered by a thick layer of organic sediments that continuously 
precipitate from the stratosphere and have accumulated since the formation of the satellite [3]. 
The open questions regarding this set of speculations include the edstence, extent, depth, and 
composition of the oceans. Titan's original surface m y  well have resembled other planetary 
surfaces - with heavy modification by early, intense bombardment. However, how much of 
this cratering record remains and the extent of Mace  modification associated with the evolution 
of Titan's atmosphere/ocean system is completely unlcnown at present. 

Although Titan is covered by a dense, optically opaque atmosphere [4], penetration to its 
surface at radar wavelength is expected. Hence, significant backscatter measurements may be 

accomplished by the Titan Radar Mapper. The major goals of this instrument include: 

(1) determination of whether or not oceans exist on Titan and, if so, their distribution; 

(2) investigation of geologic features and topography of the solid surface on Titan; and 

(3) determination of the thickness of any ocean or ice layers. 

In addition, the Titan Radar Mapper may be used to observe targets of opportunity, such as 

asteroids, Saturn ring particles, and other Satumian satellites, provided that the flyby distances 
to those targets are sufficiently small. 

The Titan Radar Mapper is a multi-mode, active microwave instrument on the S a m  
Orbiter, designed specifically for remote sensing of the a"lm's surface. The baseline radar 

-. instrument consists of five operational modes. The synthetic aperture radar mode will be 
operated over limited areas for surface imaging at pixel resolutions between 300 and 600 m, 

whereas a multi-beam imager mode will be used to acquire surface images over a much wider 

swath, at pixel resolutions from 1.5 to 7 Ian. Topographic measurements will be obtained by a 

nadir-pointing altimeter mode and subsurface depth measurements by a sounder mode. The 
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vertical resolutions for both the altimeter and sounder are 30 m. The depth to which the sounder 

signals can penetrate depends on the selected frequency and the dielectric property of Titan's 

surface medium. At a nominal orbiter's flyby altitude of approximately 1,200 km and for a 

surface medium with loss tangent value of about S X ~ O - ~ ,  the sounder signals under the current 

design can penetrate approximately 1 krn below the surface. In addition, the Titan Radar 

Mapper will be equipped with a nadir-pointing scatterometer mode to accommodate the 

potentially large variations of radar reflectivities at different parts of Titan's surface. In the 

present design the sensitivity of the scatterometer mode is such that surfaces with normalized 

backscattering coefficients as low as -40 dB can be detected. 

Radar measurements will be collected in -32 close flyby passes over Titan during the 

expected 4-year orbital mission lifetime. It is anticipated that more than 30% of Titan's surface 

will be covered by the Titan Radar Mapper at the end of the mission. The raw radar data will be 

transmitted to Earth for processing and analysis, and the results will be disseminated for various 

scientific studies. 
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