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Introduction: Apollo 17 carried a miniature mass 
spectrometer, called the Lunar Atmospheric Compo-
sition Experiment (LACE), to the Moon as part of the 
Apollo Lunar Surface Experiments Package 
(ALSEP) to study the composition and variations in 
the lunar atmosphere. The instrument was deployed 
in the Taurus-Littrow Valley (TL) with its entrance 
aperture oriented upward to measure the downward 
flux of gases at the lunar surface. The instrument was 
turned on December 27, 1971, 50 hours after sunset, 
and operated throughout the lunar night. Details of 
the experiment are in the Final Report, NASA-CR-
150946 [1]. The data from the LACE experiment 
were downloaded and archived at the NASA Space 
Science Data Coordinated Archive (NSSDCA).  
 
Data:  Nightside densities were plotted from approxi-
mately dusk to dawn for four lunations, the second 
through the fifth in the LACE data. The surface temper-
atures were read from the thermocouple placed on the 
surface near the mass spectrometer. The data were 
measured every 0.6 second. We determined dusk to be 
the time when the temperature plummeted and dawn 
where temperature rose abruptly. The plots of neon den-
sity through the night for lunation 3 (similar to lunation 
2) is shown in Figure 1. 
 
The neon densities on the second and third lunations in-
crease during the night from dusk to dawn. This is con-
sistent with the results from Benna et al. [2] and with 
theory of an exosphere in thermal equilibrium with the 
surface [3]. However, on the fourth and fifth lunations 
the neon density decreased from dusk to dawn.  This is 
not consistent with previously published model results, 
but the measurement was noted by Hodges et al. [4]. 
 
Conclusions:  Simulation using the artificial lifetime, 
4.5 days (Figure 2), obtains results more consistent with 
LACE measurements during lunations 2 and 3, and the 
upper limit of densities observed near dawn by LAMP 
[5]. Simulations assuming the photoionization lifetime 
did not fit the data, indicating a different loss process. 
 

 
Figure 1. 20Ne Density (blue dots) for the 3rd lunation 
increases during the night. Dawn and dusk were deter-
mined from the surface temperature (red) recorded by 
the thermocouple place on the surface with the ALSEP 
package. 
 

 
Figure 2. A simulation of Neon at TL using a lifetime 
of 4.5 days is plotted with the data. 
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