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Raman Spectroscopy for Time-Resolved Multiscalar Combustion Diagnostics
Innovators at NASA’s Glenn Research Center have developed a Raman scattering detection technology that uses a single charged-coupled-device (CCD) sensor to isolate Raman spectral signals from flames. Accurately measuring variations in chemical composition and temperature in turbulent flames is vital for characterizing complex phenomena occurring in most combustion systems, including gas turbine engines, power utility boilers, and internal combustion engines. Raman scattering (inelastic light scattering from rotating and vibrating molecules) is a popular method of probing flames as it is virtually the only technique that provides spatially and temporally resolved multiscalar measurements.
Glenn’s novel diagnostic technology represents a new paradigm for conducting time-resolved Raman spectroscopy and employs two key optical devices: a pulsed laser (nanosecond pulses) and a frame-transfer CCD sensor. The technology permits not only shorter temporal optical gating but also high optical throughput, resulting in a substantial increase in signal-to-noise ratio. It could potentially benefit the development of advanced combustion engines for aerospace, defense, and commercial systems.
Benefits 
	· High performance: Enables Raman signal measurements for more accurate combustion diagnostics without image intensifiers or mechanical shutters
· Efficient: Features fast electronic gating for spectroscopy, with no mechanical moving parts required
· Powerful: Enables time-, space-, and polarization-resolved Raman spectroscopy with single sensor and single collection optics but without optical loss in the detection train


Applications 
	· Gas turbine engines
· Internal combustion engines
· Power utility boilers
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