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Silicon Carbide 
The wide bandgap semiconductor SiC is a fascinaƟ ng 
material, our interest is in the electronic and chemical 
properƟ es of fi eld-eff ect devices.  We have developed 
a catalyƟ c gate hydrogen sensor with millisecond 
response at 600 °C, capable of conƟ nuous operaƟ on 
for several months in a power plant.  Our group is 
studying the hydrogen mediated defect dynamics 
at interfaces in refractory metal/oxide/SiC fi eld-
eff ect structures.  SensiƟ ve, rugged sensors capable 
of quanƟ taƟ vely monitoring the gaseous products 
of combusƟ on systems are needed for reducing 
polluƟ ng emissions and improving energy effi  ciency.

OpƟ cs
Metal-halide cluster such as Mo6Cl12
and related compounds, emit a bright 
red (600-900 nm) phosphorescence 
when pumped with UV photons.  
The emission is effi  ciently quenched 
by oxygen molecules in their ground 
state, 3O2.  The specifi city of these 
indicators to oxygen is determined 
by quantum mechanics; we are 
studying the photophysics and 
material properƟ es of MoCl clusters 
immobilized in sol-gel and polymer 
matrices for gas and liquid phase sensing.  ApplicaƟ ons of our fi ber opƟ c sensor 
include monitoring dissolved oxygen in outdoor fi sh hatcheries over several 
months and oxygen containing gas mixtures from 20 to 100 °C.  A spaƟ ally (~ 50 
μm) and temporally resolved (~1 s) oxygen imaging technique for bio-medical 
applicaƟ ons is under development.

Fire Research
The ability to remotely idenƟ fy the chemical components in structural fi res is an 
invaluable tool for fi rst responders.  We are developing a data base of the chemi-
cal burn signature of the major consƟ tuents present in structural fi res.  These 
“chemical fi ngerprints” obtained from well controlled thermal decomposiƟ on 
experiments, as the material pyrolysis and eventually self combusts, will enable 
remote, wireless fi re monitoring.
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