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Mercury's proximity to the Sun has inhibited the number and 
diversity of Earth-based observations, which makes its exploration 
by planetary probes particularly important. In spite of this, 
Mercury is among the few solar system bodies which has been visited 
only once. Mercury's position as an end member of the solar system 
makes knowledge of its evolution particularly relevant to solar 
system studies. This paper discusses the scientific issues which 
need to be addressed by missions which follow Mariner lo. 

The highest priority observational objectives for next Mercury 
missions include (i) completion of the surface mapping started by 
Mariner 10; (ii) acquire the stereo coverage and photometric 
dataset necessary for deriving the surface topography; (iii) 
mapping the planet's magnetic and gravity fields; (iv) searching 
for the presence of iron in surface materials. Additional desirable 
objectives include (i) measuring bulk composition and mineralogy of 
surface materials; (ii) verifying the suggested presence of ice on 
the pole [I]; and (iii) measuring the structure of the tenuous 
atmosphere. 

Mariner 10 mapped approximately half the planet during two fly-bys 
utilizing a vidicon camera. The instrument package also included an 
infrared radiometer, an airglow ultraviolet spectrometer, and a 
fields and particle package. The spacecraft trajectory's geometry 
prevented good phase angle and stereo coverage of the surface and 
detailed mapping of the magnetic and gravity fields. The spectral 
range of the instrument package was not suited for determining the 
presence of iron in surface materials. Difficulties with 
temperature control and linearity in the vidicon camera limited the 
photometric studies of the surface. 

Studies by Chen-wan Yen [2] have shown that it is feasible to mount 
both orbital and fly-by missions to Mercury using modest launch 
vehicles having payload capacities which can complete and enhance 
the survey initiated by Mariner 10. This makes Mercury a prime 
candidate for near-term exploration within the resources expected 
to be available within NASA's planetary program. 
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