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We tested a tunable laser differential absorption spectrometer with two mid-infrared continuous-wave mode
quantum cascade lasers (cw-QCLs) for simultaneous measurements of nitrous acid (HONO) and hydrogen per-
oxide (H,0,) in the remote marine atmosphere at Baengyeong Island, Korea in October 2012. Two lasers
scanned frequencies that covered approximately 0.2 cm™! near at 1277.15 cm™ and 1283.3 cm™! for HONO and
H,0,, respectively with resolution of about 0.001 cm™ per channel. Ambient air sample was drawn to a 260
m multi-pass astigmatic sampling path cell at reduced pressure and light transmissions along predefined fre-
quency ranges were detected at two peltier cooled HgCdTe detectors. The resulting one hour detection limits
based on 2 s of background signal noise are 0.17 ppbv for HONO and 0.12 ppbv for H,O,. The concentrations
over the measurement periods varied from below the detection limit to 0.8 ppbv for HONO, and from 0.5 ppbv
to 0.8 ppbv for H,0O,, respectively. Sensitivities and detection limits for QC-TILDAS of HONO and H,O, were
acceptable for their continuous monitoring in the remote background air. However, we found that further
improvement could be achieved by the stabilizing intensities of transmitted laser light sources and reducing the
humidity interferences.
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Fig. 1. Measurement site for HONO and H,0, with
a Dual QC-TILDAS.
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Table 1. Physical Specifications of QC-TILDAS

Ttems Specification
Laser 1) HONO : 7.83 pm, ~ 1277 cm™
2) H,0, : 7.79 um, ~ 1283 cm’*
Path length 260.16 m
Base length 0.474 m
Passes 422
mpc  Mirror 78 mm
diameter
Volume 2.16 liter
Overall
length 0.584 m
Detector TE cooled Dual detector

1 liter per min (at 30 torr)
Dry N, 1 liter per min

Sampling volume
Background gas
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Fig. 3. Transmission spectra for 1 ppbv HONO and H,0, with atmospheric H,0 (Blue), CO, (orange), CH, (violet), and
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Fig. 4. Transmission spectra for ambient HONO (left) and H,0, (right) during the measurement period.
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