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𝒙𝒔 = 2.51 

Figure S1: (a) Absorption cross-section ratio Ca
abs/NsC

M
abs, (b) scattering cross-section ratio Ca

sca/NsC
M
sca,

and (c) asymmetry factor ratio ga/gM as functions of the aggregate size parameter χs for aggregates with
particle size parameter xs = 2.51, particle volume fraction fv = 33±2%, and relative refractive index m
between 1.5 and 1.5+i0.5.
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Figure S2: Relative errors (a) |Ca
sca-CEEP

sca |/Ca
sca and (b) |ga− gEEP |/ga between numerical simulations and

EEP approximation predictions for aggregates with particle volume fraction fv = 33±2% and with point-
contact particles with m = 1.5 as functions of the particle size parameter xs and aggregate size parameter
χs.
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Figure S3: Relative errors (a) |Ca
sca-CEV

sca |/Ca
sca and (b) |ga−gEV |/ga between numerical simulations and EV

approximation predictions for aggregates with particle volume fraction fv = 33±2% and with point-contact
particles with m = 1.5 as functions of the particle size parameter xs and aggregate size parameter χs.
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Figure S4: Scattering coefficient σs predicted by the EEP approximation for aggregates with fv = 33±2%
and m = 1.5 as a function the aggregate size parameter χs.
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Figure S5: Scattering cross-section of aggregates as a function of aggregate particle volume fraction fv or
porosity φ for either point-contact or surface-contact particles with radius rs = 2.5, 5, and 10 nm.
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