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Motivation Truncation Correction and Experiments
Black carbon (BC) emitted by fossil fuel combustion and biomass burning The CAPS-PMssa monitor has a systematic truncation angle effect that 1 IS it / Ext L] o.M =1.349 20003
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eventually removed by rain.! Transparent organic coatings on BC have been truncation correction using Mie theory that requires knowledge of the 2= BGOSR S ;’ . || soomvaosAvass
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measured due to instrumental challenges since direct techniques like 1200nm. The dry particles measured by the CAPS-PMssa were size selected r -~
photoacoustic spectroscopy become non-linear due to water desorption at using a Differential Mobility Analyzer (DMA), which is then used to estimate Relative Humidity (%) Relative Humidity (%)
high relative humidity (RH).? Climate model simulations show that the particle growth in a humid environment with k-Kohler Theory®. For nigrosin 5| 100nm. MR = 3467 20010 Sca 16{ - 100nm, fiRH) = 1.465 £0.005
. . . : N TR AR ‘ . 200nm, f(RH) = 1.488 +0.003
absorption enhancement of BC coated by water over the oceans 1s much and ammonium sulfate these parameters are Kk =0.1656 and k = 0.534 e OB GEIEE SO TS 1s] . 300nm, fIRH) = 1.412 £ 0.004
. . . . . . . . . ket el o ® 100nm, 60s Average
greater than that by organics over land, underscoring the need to measure it. respectively®. k-Kohler estimates particle size at each RH for the truncation e 0 e o p il Soonm e s
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Spatial variation in modeled BC absorption enhancement? The ratio of the measured PASS-3 and CAPS-PMssa derived absorptions for Do g - S s & .. f 1
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Humid ifi ed Extinctiomete r/ Ne P helometer independently calculated Mie truncation correction. The truncation correction

We developed a humidity scanning system for the Cavity Attenuated for nigrosin 1s larger than for ammonium sulfate but small (<10%) for particles Conclusions

. . smaller than 400nm and we limit absorbing water uptake studies to this range. . . . . .
Phase Shift monitor (CAPS PMssa, Aerodyne Research Inc.) that . 5 b . =%« We built and calibrated a sensitive RH scanning CAPS-PMssa dedicated to
L . A The k values we determine for the truncation correction for ammonium sulfate . . . . .
measures extinction and scattering 450 nm” on the same aerosol sample. measuring the effect of water coatings on light absorbing aerosol optics.

(0.25-0.45) and nigrosin (~ 0.1) are consistent with published measurements.

Absorption 1s derived as (extinction —scattering) and single scatter albedo » We developed a Mie and k-Kohler Theory algorithm to compute the
(SSA) as scattering/extinction). We demonstrated that our instrument UV irradiation of soot (propane burner) truncation error and validated it for absorption by dry PASS-3 measurements.
scans RHs from 20% to 85% over a few mmutes . . L .
_ & Restructuring CAPS-PM.., Measurements * Qur scattering and extinction enhancements as a function of RH for
Compaction

Enhanced Scattering
Reduced Absorption

“ No water uptake ammonium sulfate are consistent with extensively published results.
2> Increase Upon LV exposure * We observed 20-25% absorption enhancements for 150 and 200 nm nigrosin

(12% at 300nm) and a 10% rise in SSA (0.62 to 0.68 at 150nm) at high RH.

Consistent with compaction
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c ol sl Dics ] % 1 { l H { m “H ]WMMH * We will investigate RH effects on organic nitrate BrC, aged laboratory BC
g 8:38 : b # —e CompactLacy | " J ] l and BC in Houston for ARM-TRACER campaign to validate optical models.
8 E i (@)
<o084p * £ T e—T References
% 240 n— g f g 036 ? Fresh Soot 1. Kondo, Effects of BC on Climate: Adv. in Meas. & Model, Mon. Env.. Ear. Planets 3, 1-85 (2015)
aw 200 o~ —— . 5 § 2. Brem et al., Optical Prop. of Inorg. & Org Aerosols at high RH Aer Sci & Tech,46,178-190 (2012)
5 1.60 | Bt 1 o } }H 3. Fierce et al., BC abs. at global scale affected by particle diversity, NatrC.10.1038/ncomms12361 (2016)
§ 1.20 . 8 02 } } } HH} HHHH HHWH} 4. Onasch et al., SSA monitor for airborne particulates, Aer Sci & Tech, 49,267-279 (2015)
\Nébulize"r = 300 400 500 600 700 800 900 1000 N { } 5. Lacketal., Aer. Abs. Meas. By Photoacc: Sens., Cal., and Unc., Aer Sci & Tech 40:9, 697-708 (2006)
Wavelength [ nm ] T . 5 6. Petters et al., Single para. hygroscopic growth & CCN activity, Atm. Chem. Phys., 7, 1961-1971 (2007)
T-Matrix calculations Relative Humidity (%) 7. Flowers et al., Optical-chem.-microphys. relationships & closure fpr mixed C aerosols observed at

Instruments, Sampllng and Experimentalists S. China, et al., Geophys. Res. Lett. 42, 1243-1250 (2015) Jeju; 3-laser photoacoustic spectrometer, particle sizing, Atm. Chem. Phys., 10, 10387-10398 (2010)

Los Alamos National Laboratory Research primarily supported by DOE Office of Science BER ASR program funding to LANL



