University of

Waterloo

Now includes line
strength formulas and
their derivation for
microwave (JPL), infrared
(HITRAN) and electronic
transitions plus light
scattering.

ION-ApriI

Spectra of Atoms and Molecules

SECOND EDITION

Peter E. Bernath




FAtmospheric Chemistry
Experiment (ACE): An

Overview
Peter Bernath, Chris Boone, Kaley Walker,
— Randall Skelton, Ray Nassar and Sean
McLeod

University of Waterloo
Waterloo, Ontario
Canada




ACE Goals

7o Investigate the chemical and dynamical processes
that control the distribution of ozone in the
stratosphere and upper troposphere with a

particular focus on the Arctic winter stratosphere.

To accomplish this,
e Temperature and pressure will be measured.

e ACE will measure the concentrations of more than
30 molecules as a function of altitude.

e Aerosols will be measured and quantified.
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Proposal to CSA

FTS and Imager CDR
MAESTRO CDR

Bus CDR

S/C integration & test
Instrument test (Toronto)
Final integration (DFL)
Launch
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Routine operations
Arctic campaign
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Instruments

Infrared Fourier Transform Spectrometer
operating between 2 and 13 microns with a
resolution of 0.02 cm-1

2-channel visible/near infrared Imagers, operating
at 0.525 and 1.02 microns (cf., SAGE I1)

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

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

Startracker
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AESTRO
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- Global Coverage
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Species Measured

Baseline species (version 2.2):

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

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

e Research species:

ccCl,, HOCI, H,0,, HO,NO,, CCI,FCCIF,, CH,CCIF,, CIO, C,H,,
N, and additional isotopologues
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Data products:
O, and NO,
profiles,
atmospheric
extinction
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eric Cl in Polar Vo

From the WMO Report 1994:

Univessity of Chlorine Reservoirs in the Polar Stratosphere
Waterlo
@ Inactive surface Active gas phase - Inactive
chlorine reactions chlorine reactions chlorine
— CIONO, CIONO,
— HCI HCI
Time >

Winter

Fall Early Late Spring



CIONO, vmr (ppbv) HCI vmr (ppbv)
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Rinsland et al.
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— Enhanced CH,0OH

In a biomass
burning plume
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Clouds (PMCs)
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International ACE Partners

e USA- NASA launched ACE and C. Rinsland
(NASA-Langley) funded to help with
algorithms and cal/val.

e Belgium- R. Colin (ULB) and M. DeMaziere
(IASB) and co-workers supplied CMOS
Imager chips, spectroscopic data, cal/val
and algorithms.

e France- C. Camy-Peyret (Paris) cal/val
e Japan- M. Suzuki (NASDA) cal/val
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