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/ 1. Introduction \
.

Atomic oxygen (O) has a long lifetime in
the mesopause region (~80-100 km).

Il. It varies seasonally and latitudinally due
to diffusion, mean circulation, and
transport through waves.

I1l. O is difficult to measure directly due to
no vibration or rotation spectra. /

N
/ 2. Objectives \
.

Limited attempts at directly measuring
O have been made so far.

II. Due to the direct measuring complexity
of O, we derive O at high latitudes from
satellite instrument ozone (O,) data.

I1l. We quantify the seasonal and latitudinal

variation of O using derived

measurements and model predictionsJ

-

3. Methodology

. Oj(retrieved at 0.291 pm) from the
Solar Occultation for Ice Experiment
(SOFIE) instrument is used to derive
daytime SOFIE-O at 65°-85° N/S.

Il.  Using the Chapman mechanism and
assuming photochemical equilibrium

for O,,

Production: 0 +0,+ M 2> O,+ M
Loss: O,+hv > 0 +0,

For Daytime O, thus,
O = [Jg3 X 051/ [k, ., X O, X n?]

Daytime

where O, O,, and O; are the mixing ratios, kg, =
6x10734(300/T)*4) is the reaction rate’, J,5 = photolysis rate
from the TUV model?, n = number density [n = p/(kT), p =
pressure, T = temperature, and k = Boltzmann constant].

Ill.  Using coincident measurements from
SABER (Sounding of the Atmosphere
using Broadband Emission
Radiometry ) and the MSIS (Mass
Spectrometer and Incoherent Scatter
Radar) class models, we compare the
SOFIE derived-O measurements in
terms of vmr (volume mixing ratio)
and ND (number density).
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4. Results
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. The SABER and SOFIE
vmr profiles agree
better than the ND.

+ s|ll.  The overall

3) SOFIE O Seasonal Variation Figure 3. O vmr contour plot (top)
NH and (bottom) SH averaged

I. Oistransported in high
during 2008-2014.

amounts from the

mesopause region during
winters (Dec-Jan-Feb in NH,

Jun-Jul-Aug in SH).

II. The NH average is affected
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