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Research Summary
High sensitivity spectroscopy for environmental
measurements
Environmentally benign chemical technology

Introducing environment and sustainability into
educational curricula

Our research is focused on developing high sensitivity
spectroscopic techniques which may be employed for
environmental measurements, particularly for trace
gas components in the atmosphere. These techniques
include IntraCavity Laser Absorption Spectroscopy
and Cavity RingDown spectroscopy, both of which are
capable of detecting gas phase molecules at sub-
parts-per-billion levels.

We have also been investigating the application of
supercritical fluids as environmentally acceptable
reaction media, in collaboration with a group in
Chemical Engineering. The decomposition mechanism
for methyl-tert-butyl ether in near- and supercritical
water has been established, and supercritical carbon
dioxide has been investigated as a reaction medium
for Diels-Alder condensations.

An additional area of interest concerns the introduction
of environmental and sustainability content across the
educational curriculum, both within MIT and at other
institutions. We are collaborating with atmospheric
monitoring groups to increase the sensitivity and
selectivity of their measurements, and working with
curriculum designers to incorporate significant
research findings into educational programs.
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