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Advantages:

Radiance of sun gives higher S/N than emission

Limb view gives longer path length ~500 km (lower detection limits)
than nadir

“Self-calibrating” so excellent long-term accuracy and precision
Disadvantages:

Modest global coverage

Samples only free troposphere
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First ACE data Feb. 2004, mission currently
approved to March 2010. Mission had a 2-
vear lifetime — fifth anniversary Aug. 2008.



Instruments

Infrared Fourier Transform Spectrometer
operating between 2 and 13 microns with a
resolution of 0.02 cm!

2-channel visible/near infrared Imagers, operating
at 0.525 and 1.02 microns (cf., SAGE II)

Suntracker keeps the instruments pointed at the
sun’s radiometric center.

UV / Visible spectrometer (MAESTRO) 0.4 to 1.03
microns, resolution ~1-2 nm

Startracker

Bernath et al. GRL, 32, L15S01 (2005)
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MAESTRO

UV 270-540 nm Vis 520-1040 nm

Holographic
Grating Sﬁ
Reticon
1024 pixels
—_—

—> Slit

i

Lens 22mm fI/3

Polarizer

0G515 order
filter

m

80/20 beamsplitter

b

Nadir

MAESTRO

PI:
T. McElroy,
MSC

Telescope

90 degree translation
for clarity

Dump/Alignment

70/30 Beamsplitter

Port
90/10 Beamsplitter

Dual concave grating spectrograph, 1-2 nm resolution
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Decontaminatio
Results

Signal-to-MNoise Ratio Before & After Full Decontamination July 3-7, 2006
T T T T T T

Before Decon
After Decon

................................................

After 6 months operation

After decontamination

Signal-to-Noise Ratio
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Atmospheric Transmittance
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Species Measured

Baseline species (version 2.2):

H,O, O, N,O, CO, CH,, NO, NO,, HNO,, HF, HCI, N,Og,
CIONO,, CCI,F,, CCI;F, as well as pressure and temperature
from CO, lines

Other routine species:
COF,, CHF,CI, CF,, CH,CI, C,H,, SF,, OCS, HCN

Research species:

ccCl,, HOCI, H,0,, HO,NO,, CCI,FCCIF,, CH,;CCIF,, CIO, C,H,,
C,Hg, COFCl, COCl,, CH;0H, HCOOH, H,CO, N, and additional
Isotopologues
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——HC1
—e— CIONO,
—— CIO

assar et al.

£ 40 .
i —&- Other species
MO Ozone >
Report 2006 =
230
JGR, 111, <
D22312 25 -
(2006) 0
15 -
0.0 1.0 2.0 3.0 4.0 0.0 1.0 2.0 3.0
Current VMR / ppbv VMR / ppbv
HALOE value _ | Mean Clror (ppbv)  slope (ppbv/km)
Northern high latitudes 3.74+£0.12 0.010 £ 0.001
3.3 ppb Northern midlatitudes 3.65 £ 0.09 0.007 + 0.001
Tropics 3.62+0.11 0.009 + 0.001
Southern midlatitudes 3.65+0.09 0.007 £ 0.001
Southern high latitudes 3.71+0.16 0.014 £ 0.001

CFC-11, CFC-12 , HCFC-22, CCl,, CH5Cl, CF,, CFC-113, HCFC-142b, HFC134a, F,CO, CIFCO, CI,CO
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Ffoony!|
Chlorofluoride is a
“product of
chlorofluorocarbon
(CFC-11 mainly)
decomposition

e Previously studied by

aircraft (5 - 12 km)

e First global picture
obtained from ACE-
FTS

e Spectroscopy based
on Brown’s ATMOS
linelist created from
Kitt Peak spectra,
with rough
intensities.
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D. Fu et al., to be submitted
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Jntning produces
- NO, which is
oxidized to HNO;.

Need to have 6 Tg
N/yr from

lightning to match

ACE observations
of tropospheric
HNO; (Martin et
al. JGR, 112,
D09309 (2007))

ACE-FTS

GEQS-Chem

GEQS-Chem
(nolight)

0 5 100 150 200 250 300 350

HNO3 (ppty)
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ACE solar spectrum (F. Hase): 224782 spectra added, improvement over ATMOS, no
telluric lines, but 0.02 cm! vs 0.01 cm! resolution (resolution largely determined by
width of solar lines) and 750-4400 cm! vs 600-4800 cm-L,
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1 BIOMAass

The Global Impact of Biomass Burning

An Interview with
EPA'S Robert Huggett

Wanted: Environmental
Chemistry Graduates
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piomass plume near East Africa
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O-Spectroscopy: new lineE

Use of HCHO line intensities calculated by A. Perrin

Dufour
et al.




; }?r al windows selected in the
iange 2735 - 2830 cm™ :

2739.85 ; 2765.65 ; 2778.4;
2781.2 ; 2812.25 ; 2826.67
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-0 LMDz-INCA
O ACE-FTS
-0 GEOS-CHEM

Comparison with 2 state-of-the-
art models (LMDz-INCA and
GEOS-Chem) that use different
emissions inventories.

North Hemisphere:
seasonality of UT HCHO well
reproduced

intensity of the maximum not
always reproduced

South Hemisphere:
LMDz-INCA systematically smaller

South Tropics:
small impact of biomass burning
larger variability in the models
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