Vercury’s surface-bounded exosphere

6.1 LIGHT EMITTING GASES

In the space surrounding Mercury atoms rarely collide, and, therefore, it is properly
termed an exosphere rather than an atmosphere where the atoms are in constant
collision. For decades carbon dioxide (CO,) was thought to be the most likely gas in
Mercury’s exosphere because it had been discovered on Mars and Venus. Several
attempts with ground-based spectrographs were made to find CO, absorption bands
during the 1960s and 1970s but no absorptions were found. This was not too
surprising because Mercury is a small planet with relatively low gravity and it was
not likely that any gases ejected into the exosphere early in its history would remain
bound to the planet. Nevertheless, Mariner 10 was equipped with instrumentation to
search for potential atoms and molecules in the exosphere, and made the first
discoveries during the three flybys of Mercury in 1974 and 1975 as described in
Chapter 2.

6.1.1 Hydrogen, helium, and oxygen

In Mariner 10 airglow experiments, limited wavelength bands were predetermined
based upon optical requirements and expectations of what might exist in an entirely
unknown exosphere. Hydrogen (H), helium (He), and oxygen (O) were identified
with the airglow polychromater that had 10 wavelength channels to search for light
emissions. Upper limits on the abundance of neon (Ne), argon (Ar), and carbon (C)
were also obtained.

6.1.2 A serindipitous discovery

The amount of light coming from the Sun’s photosphere varies with wavelength
because atoms in the photosphere absorb sunlight coming from deeper in the Sun.
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72 Mercury’s surface-bounded exosphere [Ch.6
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Figure 6.5. Na™ and K™ will interact in the electric fields in and around Mercury’s magneto-
sphere and the IMF. Such ions will eventually be swept away into the interplanetary medium
or will impact on Mercury’s surface, become neutralized and eventually be recycled to the
atmosphere unless they find a permanent cold trap. Mercury’s magnetic field is not considered
in the diagram. See text for explanation of E, V, and B.

composition reflect, in a significant way, the surface composition? It is of great
Importance to know if Mercury has more Na and K than is expected from our
understanding of how planets form. Also important is whether Mercury ever had
water, and if so how much? The study of the exosphere may help us answer these
questions.





