entResults from the
Atmiespheric Chemistry
Experiment (ACE)

-

Chrstoene, Gaelle Dufour, Curtis
Rinsland;, Kaley Walker, Ray Nassar,
Dejian Eu, and Peter Bernath

OPAC-3
Waterloo September 2007




Atmoespheric Chemistry
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i mIssienrfor remote sensing of the
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Key Specifications

Spacecraft diameter

112 cm

Spacecraft mass

152 kg

Pointing control:
Pitch/yaw (30)
Roll (30)

+ 0.2
+0.7°

Pointing knowledge:
Pitch/yaw
Roll

+ 0.1°
+ 0.6°

Solar array EQOL power

175 W

Spacecraft OA power

/5 W

— S-BAND ANTENNA
L oF 21

— COARSE SUN SENSOR
L1 OF &I

/— MAGNE TOMETER

— CAL TRAC

Bus reliability (2-yrs)

80 %

Mass memor

Waterloa
%ﬂ

1.5 Gb




"

%’ ‘ SpjaiF@ccultation

—

= ‘-Qﬁ\‘

%ﬁ




eo_graphic Coverage

/degreesi

/\\ Af\ N\ N\
/\

A

—

650 km, 0
| A

inclined | |
circular / \ / \ / \ } \
orbit, RAAN 60

55578 JU MY \// T

nnnnnnnnn

%ﬁ



gellvisinle/near infrared Imagers,
operatngrat 0.525 and 1.02 microns

UV /- Visible spectrometer (MAESTRO)
0.285 to 1.038 microns, resolution —~1-2 nm

Suntracker
Startracker
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K. Semeniuk, J.J. Jin, J.C. McConnell, and G.L. Manney (2006), Partioning between the
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Enhanced NO + NO,

created at high altitudes

descends slowly to lower

altitude within the polar

Vortex. O

Ringland, C. P., C. Boone, R. Nassar, K. Walker, P. Bernath, J. C. McConnell, and L. Chiou
(2005), Atmospheric Chemistry Experiment (ACE) Arctic stratospheric measurements of NOx
et during February and March 2004: Impact of intense solar flares, Geophys. Res. Lett., 32,
L 16S05, doi:10.1029/2005GL 022425.
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Gattinger, R. L., C. D. Boone, K. A. Walker, D. A. Degenstein, P. F. Bernath, and E. J. Llewellyn
W iraatete (2006), Comparison of Odin-OSIRIS OH A-X 0-0 mesospheric observations and ACE-FTS water
vapor observations, Geophys. Res. Lett., 33, L15808, doi:10.1029/2006GL 026425




2elaipVigsespheric Clouds

Near 3200 cm,
measurements at high
atitude (~80 km) are clear
In the absence of PMCs

Extinction (a.u.)

PMC present, the OH
vibrational band for ice
particles clearly visible

Extinction (a.u.)
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Frequency (cm™)

The shape of the spectral feature provides information on the
composition of the PMC particles.

Eremenko, M. N., S. V. Petelina, A. Y. Zasetsky, B. Karlsson, C. P. Rinsland, E. J. LIewellyn,
T and J. J. Sloan (2005), Shape and composition of PMC particles derived from satellite remote
sensing measurements, Geophys. Res. Lett., 32, L16S06, doi:10.1029/2005GL 023013
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D. Fu et al, accepted
to GRL August 2007

Similar studies are
upcoming for COF,
and COCIF.
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Blue curve: SABRE
black curve: ACE-FTSv2.2
red curve: ACE-FTSv3.0
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Good agreement with other data sets,
although some (~10 %) T profiles

exhibit unphysical oscillation (fixed |
for the next processing version). U oo GRS 0 3L
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2 O validation results

Comparison compiled by
FTS - SAGE 1I: Mean profiles 2005-03 ' Eric Dupuy. ACE-FTS

results show a high bias
between 40 and 60 km.
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Waterloo

H5O'line shape

‘I

NG UNClion Is not sufficiently

CollisieRaliefifiects) (changes of velocity
durng cellisions and/er the dependence of
collisienall parameters on absorber

velocities) yield deviations from the Voigt
profile.



SEnerated antanalytical approach for

Waterloo

expressed as the difference
gJeii e Voeigt functions

Slower calculation than for the Voigt
function,, BUt the Improved accuracy Is
needed for Impreving water retrievals.

Does not include the effects of velocity
changes during collision.
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» SSummary

!ever foUIAY/earsiin orbit, 3.5 years (and

DIWEKA @F measurements.
Sta‘@ loekiat: glebal distributions and

VEAIEIeRY el Vallations.

A wealth of information still to be mined
from the ACE data.

A new processing version (v3.0) In
development, to start later this year after
feedback from validation partners.



