" In Situ Airborne Measurement of Formaldehyde with a New Laser Induced Fluorescence Instrument :
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Objective Obtain in situ measurements of formaldehyde Approach Measure HCHO with a novel In Situ Airborne Conclusion The ISAF instrument demonstrates precision
(HCHO) 1n the upper troposphere and lower stratosphere with ~ Formaldehyde (ISAF) instrument that employs Laser Induced and resolution of rapidly changing concentrations as required to
high resolution and accuracy to improve understanding of Fluorescence (LIF) to achieve the high sensitivity and fast ttime  detect HCHO 1n the upper troposphere and lower stratosphere
transport mechanisms and effects of lofted pollutants. response needed to detect low levels and capture fine structure.  and elucidate vertical transport of boundary layer pollutants.
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¢ HCHO contributes to the pool of atmospheric radicals and has a lifetime of £
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ISAF Instrument Description J [ ISAF Instrument Sensitivity

¢ ISAF employs a pulsed tunable fiber laser to detect ISAF Instrument Sensitivity vs Pressure \ ¢ Th.e ISAF 1s designed for use at high
HCHO via LIF with excitation of sample air at 353 > | | | | ! ! | altitudes where background HCHO
nm and detection of resulting fluorescence with a 450 [ Y=-0.0072+ 34075 + 38,5931 1 levels are on the order of 10 pptwv.
photon counting photo multiplier tube (PMT).

Objective Explore the effects of deep midlatitude continental
convection on chemistry and physics 1n the upper troposphere

¢ LIF sensitivity depends on laser

UM ¢ One pass detection cell is configured with the laser power and detection cell pressure.

path, sample stream, and PMT in orthogonal planes
and with carbon nanotube coated baftles in
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N sample Flow detection cell arms to reduce laser scatter.
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Approach Investigate the vertical transport of fresh emissions and water
to high altitudes and characterize changes in atmospheric composition

T ¢ Sensitivity increases with laser power.
SENSILVILY Increases | Thus signals are power normalized
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DC3 was conducted in May and June
2012. Coordinated observations were
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¢ Laser 1s tuned on and off resonance with the single

the online and oftline signals normalized by laser
Create Ram Pressure power and scaled by a calibration factor.

Sample Inlet System ¢ Reference cell with a permanent source of HCHO
continuously tracks the specific excitation spectrum.
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