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The UTLS is an important atmospheric region in terms of
radiative forcing and climate. Stratosphere-troposphere
exchange processes are not well quantified and details of
the dynamics and chemistry of the region remain uncertain.
Furthermore there is evidence of a positive trend in lower
stratospheric water vapour, the most important greenhouse
gas found in the atmosphere.

The MARSCHALS instrument aboard the M-55 Geophysica

ESA is developing the concept of a space-borne
millimetre-wave limb-sounder to measure highly resolved
profiles of trace gases (e.g. H2O, O3, CO & HNO3) by
vertically scanning the UTLS region. Millimetre waves
have the advantage of being able to penetrate most
cirrus clouds which are present at these altitudes.
To simulate the performance of such an instrument,
MARSCHALS, an aircraft-borne version is being built at
RAL and is currently undergoing initial laboratory and inflight tests on the M-55 Geophysica. It is intended to
deploy MARSCHALS in subsequent campaigns to support
scientific research.

CAD layout of the
experimental platform to
be fit into the aircraft bay
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Simulated spectra for a flight altitude of 18km looking horizontally (green) as well as
looking down at 13km tangent point altitude (red) and at 8km. These altitudes very
roughly correspond to the maximum flight altitude of the M-55 Geophysica as well as
to the ozone layer and the tropopause region respectively
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The quasi-optical network splits the signal into three
frequency bands around 300 GHz, 325 GHz and 345 GHz.
This allows the detection of O3, H2O, CO, N2O and some
other minor trace gases
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