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Only two of the five known elements
in the atmosphere of Mercury, sodium
and potassium, can be observed from
Earth. Our knowledge of the other
elements in the atmosphere of Mercury
is derived almost entirely from the
Mariner 10 extreme ultraviolet
experiment. The existing reference data
on the abundances of atomic hydrogen,
helium, and oxygen has been the report
of Broadfoot et al. (1976). Questions
raised during work on a recent review
of the sodium atmosphere (Hunten et al.,
1988) have prompted me to reexamine
the scattering probabilities. for solar
radiation (g values) that are required to
obtain abundance estimates from the
measured emission intensities.

Unfortunately, there appears to be no
record of the g values used to calculate
the abundances given in Broadfoot et al.
(1976). As one of the authors of that
paper I have concluded that a further
search for the original calculations would
be of little use because we now have much
better information on the required
parameters. I have recalculated the g
values for hydrogen, helium, argon, and
oxygen based on current estimates for
the solar flux at the relevant wavelengths,
and these are listed in Table 1 together
with the resulting subsolar point densities
for each species. Sodium and potassium
have been included also (see Hunten et
al., 1988 for a discussion of the two H
distributions). The largest deviations
from the previously accepted values are
for hydrogen and oxygen: the new
abundance for hydrogen is 2.3 times that
reported in Broadfoot et al. (1976), while
for oxygen the abundance is 6.2 times
their quoted value.

The Mariner 10 data were obtained
when Mercury was at aphelion so that
values of g at the line center were
appropriate. Footnotes to Table 1
discuss the value for the solar flux used
in each case to calculate the g value for
hydrogen, helium, oxygen, and argon.

Revised Atmospheric Species Abundances
at Mercury: The Debacle of Bad g Values

Two are discussed in detail here. The H
Lya solar flux for 16 March 1975 was
predicted by using the solar He 10830A
equivalent width for 16 March 1975
normalized to the Solar Mesopheric
Explorer (SME) data from 1982 (see
Skinner et al., 1982). The value obtained
is similar to that obtained using the
Pioneer 10 data for H Lya from the local
interstellar medium (Shemansky et al.,
1984). The H Lya does not appear to
change shape over the solar cycle (4jello
et al., 1987). The g value for O 1 1304A
is based on the work of Dymond et al.
(1987). They obtained line shapes and
relative intensities of the O I (3P-3S0)
triplet from the Solar Maximum Mission
data, and the absolute intensity from the
SME data.

The revised abundances listed in Table
1 have now elevated oxygen to the status
of the dominant species, providing some
velief for the problem of finding an
explanation for the presence of large
amounts of sodium.

TABLE 1.
Revised g values at Mercury.

Species Wave- gs™h N? (cm™)

length

(A)

q* 1216  53x 102 23,230
Hel 584  51x10° 6x10°
OIF 1304 2.1x10° 4.4x10*
A 867  55x10%  <6.6x10°
Ne 5890, 2.45,122 1.7-3.8X

5896 104
K 7664, 3.24,1.67 5% 102

7699

*1=225% 101! Phem? st at 1 AU;
Iv/1=1.42 X 102 cm.

1=1.28 x 10° Ph em™ s at 1 AU;
Iv/1=3.52 % 102 cm.

1 =519 x 10° Ph ecm™ st at 1 AU;
I(1,2))1 = 0.25; I(1,1)/1 = 0.333;

[(1,0)/I=0.417:Tp/1=7.9 X 102 cm.

$1y=5.86x10° Ph cm™ s (cm™!)! at AU.
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*Oxygen now the dominant element in
the atmosphere of Mercury

#Opportunity for Mercury observations
with Pioneer Venus UV spectrometer

eThe Hubble Space Telescope and
Mercury

eMercury Orbital Science Working
Team announced




opjective 1s to deline a moderate Ccost
mission with highly elliptical, low-
periapsis (200-300 km - altitude)
spacecraft to be launched in 1997 or 1999
on Titan IV/Centaur class vehicles.
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