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Objective and Significance

« The objective of the in-situ aerosol retrieval algorithm (ISARA)
is to derive ambient aerosol optical and microphysical products
from a suite of direct (i.e., in-situ) measurements

« In particular, the algorithm produces ambient aerosol size and
complex refractive index, for both fine-mode and coarse-mode
aerosol size distributions

« The ISARA aerosol products can be directly compared to
polarimeter aerosol products and to high spectral resolution
lidar aerosol measurements

« The ISARA aerosol products can also provide insight into
aerosol behavior in complicated atmospheric environments and
near clouds




PACE-PAX In-situ Measurements Summary

 Dry aerosol particle size resolved humber concentrations
« DMT UHSAS (optical particle diameters from 0.06 to 1.1 ym)
« TSI-3321 APS (aerodynamic particle diameters from 1.1 to ~5 pm)

% Dry aerosol particle scattering coefficient at 450, 550, 700 nm wavelengths
« TSI Scatter Nephelometer

% Dry aerosol particle absorption coefficient at 467, 530 and 660 nm wavelengths
« PSAP

* Hygroscopic growth function
« TSI Scatter Nephelometer

* Ambient relative humidity (RH)
« DLH

Additional Analyses and Measurements

 Inlet efficiency and cut-off based on LARGE/CIRPAS analysis

« Real refractive index (RRI) constrained by LI-Nephelometer




Methods Summary

Step 1 (novel): Alignment of UHSAS and APS (Salibas et al., 20019)
Step 2: Retrieve dry complex refractive index (CRI)
« Spectral dry scattering and absorption coefficients
« Dry aerosol size resolved number concentration (n)
Step 3: Retrieve hygroscopicity (k)
« Hygroscopic growth function ({RH))
Step 4: Calculate ambient aerosol properties (Schlosser et al, 2025)

Step 5: Collocation (Schlosser et al., 2024)

Note: All aerosol properties calculated with the Modeled optical properties of ensembles
of aerosol particles (MOPSMAP) package
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Algorithm

Step 1: Alignment of UHSAS and APS.
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Algorithm

Step 2: Retrieve dry complex refractive index (CRI)

CRI = RRI+ IRl *{

RRI: 1.55

IRI: <0.00,0.001:0.001:0.08>
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Algorithm

Step 3: Retrieve hygroscopicity (k)
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Ambient ISARA products

Inputs

* Nyysas(Dunsas)

* naps(Daps)
« Ambient RH

Ambient aerosol properties:

Retrieved | Number, surface and volume
concentrations

0, K, » Spectral extinction coefficient

and CRI and cross section

 Spectral single scattering
albedo



Internal Closure (Dry)

 All results from PACE-PAX
» Scattering coefficients agree to within

2.5%

 Absorption coefficients agree to

within 5%
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Internal Closure (Humidified)

Wet Scattering

at 550 nm (Mm™!)
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External Closure

 HSRL-2 derived vs. in-situ

derived spectral ambient
aerosol extinction

« 532nm (NMAD: 26%,
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 There is a small coarse
mode present in low
number concentrations but
even for PACE-PAX, this is
not common.




 Retrieved IRI and hygroscopicity («)
follow expected trends.

» Low-absorption and generally low
hygroscopicity.

(a)

100 =l =
0.00 0.02 0.04 0.06
IRI
(b)
0.0 0.2 0.4 0.6
K
| (c)
107
100+
0.0

0.5




HSRL-2 and RSP AOD Comparison

« HSRL-2 to RSP derived
spectral AOD (count =

125).
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