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Conventional chemical oxygen iodine lasers (COIL) offer several
important advantages for materials processing, including short
wavelength (1.3 pm) and high power. However, COIL lasers typi-
cally employ large hardware and use reactants relatively inefhi-
ciently. This project is creating an alternative approach called
microCOIL. In microCOIL, most conventional components
are replaced by a set of silicon MEMS devices that offer smaller
hardware and improved performance. A complete microCOIL
system includes microchemical reactors, microscale supersonic
nozzles, and micropumps. System models incorporating all of
these elements predict significant performance advantages in the
microCOIL approach [1].

Initial work is focused on the design, microfabrication, and
demonstration of a chip-scale singlet oxygen generator (SOG),
a microchemical reactor that generates singlet delta oxygen gas
to power the laser. Given the extensive experience with micro-
chemical reactors over the last decade [2], it is not surprising that a

A Figure 1: A — View of chip surface showing glow resulting
from singlet-oxygen production; B — View of packaging and optics
surrounding microSOG; C — Photograph of microSOG.
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microSOG would offer a significant performance gain over large-
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A Figure 2: The IR spectra measured at the pSOG gas outlet
versus time. The peak at 1268 nm indicates the spontaneous
decay of singlet oxygen into its triplet state.
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