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Introduction: We report recent investigations of 

the O2(a1Δg) emission (a tracer for ozone above 20 km) 
on Mars for data taken on 3 April 2010 (Ls = 72.5°), 21 
January 2014 (Ls = 79.2°), and 10 February 2014 (Ls = 
88.0°).  CSHELL on the NASA-IRTF was used for 
these observations. The slit was positioned E/W on 
Mars centered at the sub-earth point. Data at O2(a1Δg) 
emission settings were taken over a four-hour period in 
UT on each date. This is part of a larger study to meas-
ure the seasonal and geographical variation of the 
O2(a1Δg) emission. These results may be used to obtain 
better insights into the dynamics of Mars’ atmosphere. 
We have previously presented latitudinal maps for 
several different seasonal dates [1-7]. We now present 
longitudinal/diurnal maps.  

Ozone in Mars’ atmosphere is photolyzed by ab-
sorption of UV light (Hartley band, 220-320 nm) from 
the sun. There are two primary routes for the products. 
The following route has a quantum yield of 0.9: 

 
O3 + hν  O(1D) + O2(a1Δg) 

 
The O2(a1Δg) state decays radiatively through a 

magnetic dipole transition with a lifetime that has been 
estimated to be between τ ~ 3880 and 6803 s [8]. The 
state is also quenched through collisions with CO2. 
Collisional quenching dominates at altitudes less than 
20 km. Measurements of the O2(a1Δg) emission are 
thus used to determine the ozone column abundance 
above 20 km. [1] 

We began an observing program in 1997 to meas-
ured the O2(a1Δg) emission rate for different seasons 
and locations on Mars. Long-slit near infrared spec-
trometers (such as CSHELL on the NASA-IRTF and 
NIRSPEC on Keck II), have been used to accumulate 
spectral-spatial maps of the O2(a1Δg) emission.  

O2(a1Δg) Emission Observations: We recently 
presented vertical emission rates taken over a four-
hour time span [7]. The slit (E/W on Mars) extended 
through the morning terminator.  When rates are 
graphed versus local time, they show a similar growth 
in intensity between sunrise and mid-day regardless of 
surface topography. At this season, Mars is near aphe-
lion (Ls = 71°), and the hygropause is low in altitude (~ 
10 km). The O2(a1Δg) emission extends across the 
planet [1], but has a strong variation with respect to 
local time.   

Observations made in 2014 (Ls = 79.2° and Ls = 
88.0°) have the slit extending through the evening ter-

minator. These results show a decrease in emission rate 
towards the late afternoon, local time.  

Conclusion and Future Plans: We will present re-
sults of the O2(a1Δg) emission for three dates during the 
Mars aphelion season. Using updated analysis tools 
[6], we intend to analyze archival data further. We plan 
to continue our observations during future Mars appa-
ritions and to use ISHELL [9] which is currently being 
constructed at the NASA-IRTF. ISHELL is a cross-
dispersed IR-spectrograph that can measure a wide 
range of wavelengths with a better sensitivity than 
CSHELL.  

In addition to the observations described here, we 
have made observations of HDO and H2O and their 
ratio. We monitor water-ice clouds by taking CO2 
measurements at two different wavelengths (3.20 and 
3.65 µm). Path lengths at these wavelengths will be 
compared to altitude results from MOLA. We plan to 
determine a more complete diurnal variation of these 
species. Space probes circle Mars in near polar orbits. 
Their measurements are restricted to a narrow range of 
local times [10]. 
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