SPIR NOTE 24

Expanding ABB's excellence in
building state-of-the-art
instruments:

® Optical instruments for use on
aircrafts, balloons or satellites

= Hyperspectral imagers
m Optical calibration systems

m Software for data processing
and instrument modeling

ABB is the prime contractor for the
design and manufacturing of the
ACE-FTS instrument on-board the
Canadian Space Agency’s SciSat-1
satellite. The ACE-FTS instrument is
the main payload of the space craft. The
commissioning of the space craft took
place in fall 2003 and it was declared
fully operational in March 2004.

The mission lifetime will be more than
2 years.
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ACE-FTS (Atmospheric Chemistry Experiment)

The primary scientific goal of the
Atmospheric Chemistry Experiment
(ACE) is to measure and understand
the chemical and dynamical processes
that control the distribution of ozone in
the upper troposphere and stratosphere.
The principle of ACE measurement is
the solar occultation technique. A high
inclination (74 degrees), low earth orbit
(650 km) will provide ACE coverage of

tropical, mid-latitudes and polar regions.

The ACE main instrument, illustrated
in Figure 2, is an infrared Fourier
Transform Spectrometer (FTS) coupled
with an auxiliary 2-channel visible and
near infrared imager. The FTS, operating
from 2.4 to 13.3 microns, measures at
high spectral resolution (0.02 cm™) the
infrared absorption signals that contain
information on different atmospheric
layers to provide vertical profiles of
atmospheric constituents.

The spectrometer is an adapted version
of the classical Michelson interferometer
using an optimized optical layout. Its
highly folded double-pass optical design
results in a very high performance ins-
trument with a compact size. A signal-
to-noise ratio (SNR) better than 100 is
achieved, with a field-of-view (FOV) of
1.25 mrad and an aperture diameter of
100 mm. A semiconductor laser is used
as the metrology source of the interfero-
meter sub-system.

The auxiliary Visible/Near-infrared
Imager (VNI) monitors acrosols based
on the extinction of solar radiation
using two filtered detectors at 0.525 and
1.02 microns. The instrument also inclu-
des a suntracker mechanism providing
fine pointing toward the radiometric
center of the sun with stability better
than 3 prad. The ACE-FTS instrument
was launched on August 12, 2003.
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Figure 1:
ACE/SCISAT-1 Mission

Figure 2:
ACE-FTS Instrument
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