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SO, Laser Induced Fluorescence (LIF) Spectroscopy
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WB-57F LIF Instrument

e Custom fiber-laser produces 2-3
mW at 216.9 nm.

 PFA /PEEK sampling system with
minimal surface area — no evidence
of inlet artifacts.

* In-situ calibration performed hourly
using SO, standard addition.

* In-situ background check
performed every 15 minutes using SO, inlet
zero air addition.

Typical Performance

* Response time ~0.1s

* Signal: 5 cps / ppt SO,

* Background: 400 cps (scatter)
* 1-onoise =4 ppt at 1Hz

* Linearto~ 8 ppb

* +(0.9 ppt + 16%) uncertainty
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Volcano-Plume Investigation Readiness Gas-Phase and Aerosol Sulfur (VIRGAS)

October 2015, NASA WB-57F,

Houston and Harlingen, TX

 Demonstrate Payload

* Test models & satellites

* Quantify SO, background
at and above tropical

tropopause
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VIRGAS observations
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Tropical average SO,

LIF measured Zonal Median SO,
110°W - 80°W
WB-57F Flight tracks
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Tropical SO, statistics

SO, median * 25 percentile, 10°N < lat < 25°N
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WACCM comparison
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Satellite tropical average SO, comparison

VIRGAS flights ——w__
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Conclusions
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on aircraft to quantify
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SO, Laser Induced Fluorescence (LIF) Spectroscopy

LIF: Observation of fluorescence
following laser electronic excitation.
Signal o« absorption x fluorescence yield

LIF considerations:
* Fluorescence quantum yield
from B state is near zero.
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WB-57F LIF Instrument

Fiber laser scheme

* Pulsed tunable diode laser at 1085.4
nm is amplified ~ 10° using rare-earth
(Yb3*) doped fibers pumped with
diode lasers at 976 nm.*

30 cm

e Fifth harmonic at 216.9 nm is
generated with ~ 1% efficiency using
3 nonlinear crystals.

* 20 W power consumption (excluding
computer). Passively cooled.

* Relatively stable in flight
environment. We operated for 8
flights with no need to make
adjustments.

e Typical output of 2-3 mW @ 216.9
nm

* Collaboration with USA National Institute
of Standards and Technology
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