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1 Parameters for Determining Concentration

Table S1 lists the physicochemical constants that are used to determine the time-dependent

solute concentration cA(t) from precise refractive index measurements.

Partial specific volumes v̄ for water, glycine, proline, and serine come from the CRC Hand-

book.S1 For glucose, v̄ was obtained by extrapolating CRC aqueous-solution density data to

the density of the pure solute.S1 For ribose and deoxyribose, v̄ was assigned the representative

organic value 1/1500 m3 kg−1.S2

The hygroscopicity parameter κ for glycine and serine was calculated from activity coeffi-

cients generated with AIOMFACS3,S4 at the experimental relative humidity (RH). The proline

value was taken directly from Ref. S5. For glucose, κ was derived at the experimental RH using

the activity parameterizations in Ref. S6. For ribose and deoxyribose, the same approach was

applied using the activity parameterizations in Ref. S7.

The molecular polarizability α for water was obtained from the refractive index of pure

water at λ = 589 nm (n = 1.333) via the Clausius–Mossotti relation for a neat liquid. For all

solutes, α was determined by extrapolating refractive index measurements to t = 0, applying the

Clausius–Mossotti relation for a single-solute aqueous solution, and estimating the composition

with κ–Köhler theory at the experimental RH. The uncertainties given for α correspond to the

one standard deviation obtained by applying this procedure to several droplets of the same

solute.
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Table S1: Physicochemical parameters used in the concentration–retrieval model. Molar mass

M , partial specific volume v̄, hygroscopicity parameter κ, and molecular polarizability α at

λ = 589 nm for each molecule are listed.

Molecule M (kgmol−1) v̄ (10−4m3 kg−1) κ α (10−40m3molecule−1)

Water 0.01802 10.028 – 0.337

Glycine 0.07507 5.754 0.536 1.98±0.03

Proline 0.11513 7.189 0.420 3.46±0.04

Serine 0.10509 5.769 0.226 2.51±0.02

Glucose 0.18016 6.551 0.207 4.67±0.10

Ribose 0.15013 6.667 0.244 4.09±0.04

Deoxyribose 0.13413 6.667 0.336 3.64±0.02
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2 Photokinetic Fit Parameters

Table S2 summarizes the parameters obtained by fitting the time-dependent concentration

measurements in Figures 2 and 3 of the main article. Equation 2 was fitted with the parameters

β and t0 constrained by Equation 3, so that the sole adjustable parameters are the ratio ϕ2/ϕ1

and the product σAϕ2. Those two quantities were obtained by simultaneously applying a

nonlinear least-squares fit to every droplet-size data set for each solute. A constant incident

photon flux of Φ = 1.191×1018 photons s−1 was used in all calculations.

Table S2: Parameters of best-fit for ϕ2/ϕ1 and σAϕ2 in Equations 3.

Molecule ϕ2/ϕ1 (M−1) σAϕ2 (m2M−1)

Glycine 4.98×101 6.07×10−34

Proline 3.67×101 6.30×10−33

Serine 1.38×101 4.37×10−33

Glucose 2.51×102 1.01×10−33

Ribose 2.28×101 2.08×10−33

Deoxyribose 1.09×101 1.22×10−33
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3 Reference Single-Particle Measurements with Non-volatile

and Volatile Solutes

As part of the validation of the photochemical analysis in the main text, we examined two

non-reactive droplets as reference points. Figure S1 shows an aqueous droplet that contains a

non-volatile solute (LiCl). During the 105 s experiment the radius and the refractive index at 589

nm remain constant within experimental uncertainty, aside from changing due to fluctuations

in the cell RH. Figure S2 shows an aqueous droplet of the volatile solute 1,2,6-hexanetriol.

In this case, the radius decreases steadily over 1.2×104 s while the refractive index remains

constant. This behaviour is characteristic of solute evaporation accompanied by water loss (the

composition stays fixed as the droplet maintains equilibrium with the surrounding RH).
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Figure S1: Single-particle measurement for an aqueous LiCl droplet held at fixed RH for

100,000 s. Measured (a) radius, (b) refractive index at 589 nm, and (c) RH as a function

of time. The droplet was trapped with a 532 nm laser with a power set to 800 mW.
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Figure S2: Single-particle measurement for an aqueous 1,2,6-hexanetriol droplet held at fixed

RH for 12,000 s. Measured (a) radius, (b) refractive index at 589 nm, and (c) RH as a function

of time. The droplet was trapped with a 532 nm laser with a power set to 200 mW.
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4 Raman Spectra of Trapped Droplets

Figures S3 and S4 compare spontaneous Raman spectra collected at the start of each ex-

periment (t = 0) and at the end of the trapping lifetime (which is roughly t = t0). Morphology-

dependent resonances (MDRs) have been removed so that vibrational bands and changes in

the broadband OH stretch are clearly visible. For aqueous amino-acid droplets (Figure S3)

and sugar droplets (Figure S4), a pronounced decrease in OH-stretch intensity confirms net

water loss, while new bands or band-shape changes indicate formation of photoproducts. All

measurements were performed with 532 nm excitation at either 300 mW or 400 mW under the

RHs stated in each panel.
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Figure S3: Spontaneous Raman spectra with MDRs removed for aqueous (a) glycine, (b)

proline, and (c) serine droplets. Spectra recorded at t = 0 are shown in black and those

recorded at the trapping lifetime (t ≈ t0) are shown in red. RHs were (a) 63±1%, (b) 67±1%,

and (c) 67±1%. Excitation wavelength was 532 nm and laser powers were (a) 400 mW, (b)

300 mW, and (c) 300 mW.
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Figure S4: Spontaneous Raman spectra with MDRs removed for aqueous (a) glucose, (b) ribose,

and (c) deoxyribose droplets. Spectra recorded at t = 0 are shown in black and those recorded

at the trapping lifetime (t ≈ t0) are shown in red. RHs were (a) 65±1%, (b) 64±1%, and (c)

64±1%. Excitation wavelength was 532 nm and laser powers were (a) 400 mW, (b) 300 mW,

and (c) 300 mW.
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5 Time-Dependent Raman Intensity and Refractive In-

dex from Single Droplets

Figure S5 contrasts two approaches for tracking reaction progress: integrating the product

Raman band versus determining the refractive index from MDRs. Photoproduct formation

in all three aqueous sugar droplets is monitored by integrating the carbonyl stretch band at

1720±30 cm−1, a spectral region free of parent-sugar features that reflects the growth of the

newly formed C=O group (see Figure S4). Because a comparably distinct photoproduct band

is absent in the amino-acid droplets (Figure S3), no analogous comparison is presented for those

systems. The peaks that appear throughout the measurements in the left column of Figure S5

arise from MDRs that sweep across the carbonyl stretch band as droplet size and composition

change over time. This moving interference is superimposed on the true product signal, making

quantitative concentration determination by Raman band integration impractical.
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Figure S5: Integrated Raman intensity of the carbonyl product band (left column) and refractive

index at 589 nm obtained from MRFIT for the same droplets (right column) as a function of

time for aqueous solutions of (a,b) glucose, (c,d) ribose, and (e,f) deoxyribose. The RH during

the experiments was 74±1% for glucose, 66±1% for ribose, and 67±1% for deoxyribose. All

measurements were performed using a λ = 473 nm laser at 500 mW.
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6 Effect of Dissolved Oxygen on Droplet Photochem-

istry

To investigate whether indirect oxidation by ozone or oxygen-derived radicals contributes

to the observed photochemistry, we compared the evolution of identically prepared proline

droplets held in purified air and in purified nitrogen. As shown in Figure S6, the radius

and refractive index profiles are nearly indistinguishable under the two carrier gases, and the

trapping lifetimes are identical within experimental error. The absence of any change in droplet

shrinkage or refractive index increase under air indicates that dissolved oxygen does not play a

significant role in the observed photochemistry.
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Figure S6: Influence of carrier-gas composition on a single aqueous proline droplet. (a) Radius

and (b) refractive index at 589 nm, extracted from MDR fitting, are shown as functions of time

for the same nominal RH when the flow cell is purged with nitrogen (red) or air (black). (c)

Measured RH during each experiment. All measurements were performed using a λ = 473 nm

laser at 500 mW.
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7 Coupled-Dipole Model and Effective Medium Model

Calculations for Aqueous Organic Solutes

7.1 Polarizability Model

We used a simplified model of molecular polarizability to investigate how molecules interact

with each other in response to an applied electromagnetic field. For the organic species studied

here, the lowest energy UV electronic transitions are approximated using a single Lorentz

oscillator. Specifically, the complex and wavelength-dependent microscopic polarizability, αd,

of each molecule in a vacuum is modeled using a single Lorentzian functionS8

αd(λ) = α∞+
α1λ1

µ1

 1

1− λ2
1

λ2 −i
λ2
1

λµ1

−1

, (S1)

where λ is the vacuum wavelength of light, α∞ is the static polarizability of the molecule (the

polarizability as λ → ∞), and, for the electronic transition being represented, α1 is the oscillator

strength, µ1 the full width at half-maximum, and λ1 is the resonance wavelength.

DFT calculations were performed with Gaussian 16 and GaussView 6 to optimize the molec-

ular geometries, compute the static polarizability, and to calculate the molar absorption coeffi-

cients.S9,S10 For static polarizability geometries and calculations the PBE0S11 hybrid functional,

the def2-TZVPS12,S13 basis set, and a polarizable continuum model (PCM)S14,S15 were employed.

This methodology has been shown to reproduce the static polarizability of Rhodamine 6G with

sufficient accuracy to permit subsequent determination of its wavelength-dependent polarizabil-

ity.S16 Static polarizabilities for all solutes are given in Table S3.

For the amino acids (glycine, proline, and serine), the parameters α1, µ1, and λ1 were fit-

ted to far-ultraviolet (FUV) molar absorptivity measurements from Ref. S17. Figure S7a–c

compares these experimental spectra with the single-oscillator Lorentzian fits. For the sugars

(glucose, ribose, and deoxyribose), FUV molar absorptivity measurements were not available,

so the parameters were obtained by fitting time-dependent DFT (TD-DFT) spectra. The CAM-

B3LYPS18 functional, the aug-cc-pVDZS19 or aug-cc-pVTZ (glycine) basis set, and PCMS14,S15

solvation were used. As shown in Figure S7, the TD-DFT calculations satisfactorily repro-

duce the amino acid spectra and should therefore provide reasonable estimates for the sugars.
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Implicit solvation was used to calculate absorption spectra due to its low computational cost

and satisfactory agreement with measured molar absorption coefficients upon benchmarking.

Štěpánek and Bouř showed that explicit solvation from molecular dynamics trajectories offered

better predictions of absorption spectra for zwitterionic amino acids,S20 but the intensity of

experimental spectra was not reproduced.S21 All panels of Figure S7 compare the TD-DFT

spectra with the corresponding single-oscillator fits.

The Lorentz oscillator model used in Equation S1 is known to overpredict absorption in

the low-energy (long wavelength) tails of electronic transitions.S16 To assess the impact of this

limitation, we also considered a Voigt-type description of the lineshape, which provides a more

accurate representation of the low-energy tails,S16 by modeling the microscopic polarizabil-

ity using a Pseudo-Voigt profile. The Pseudo-Voigt form approximates the Voigt lineshape

by combining Lorentzian and Gaussian character through a weighted sum rather than a full

convolution. The Pseudo-Voigt polarizability for a single transition can be written as

αPV
d (λ) = α∞+f ·α1λ1

µ1

 1

1− λ2
1

λ2 −i
λ2
1

λµ1

−1

+(1−f)·α1λ1

µ1

exp

[
−(λ−λ1)

2

2σ2
1

](
i
µ1

λ1

−1

)
, (S2)

where σ1 is related to µ1 and λ1 by

σ1 =
λ2
1

2µ1

√
2 ln 2

, (S3)

and f is the fraction parameter (0 ≤ f ≤ 1) controlling the Lorentzian character. The fraction

parameter f = 1 recovers the pure Lorentzian profile of Equation S1, while f = 0 gives a

pure Gaussian profile. This Pseudo-Voigt approach provides a computationally efficient way

to model intermediate lineshapes and assess the sensitivity of our analysis to deviations from

the pure Lorentzian assumption. In Figure S7, the Pseudo-Voigt model is compared with the

single Lorentz oscillator.

Additionally, Figure S8 compares the TD-DFT FUV molar absorptivity spectra of the six

solutes investigated here with that of dicyandiamide (DCD). Consistent with its much faster

photochemical reactivity, DCD exhibits a markedly stronger FUV absorption band than the

other species.
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Figure S7: Far-UV molar absorptivity spectra for (a) glycine, (b) proline, (c) serine, (d) glucose,

(e) ribose, and (f) deoxyribose. Red curves are experimental data from Ref. S17 (available only

for the amino acids). Solid blue curves are TD-DFT results. Dashed blue curves are best-fits

using a single Lorentzian function (Eq. S1) and dashed black curves are best-fits using a single

Voigt function, with the fraction, f , fixed at 0.5 for all six solutes. The amino-acid fits use the

experimental spectra,S17 whereas the sugar fits use the calculated spectra. Fit parameters are

listed in Table S3. 16



Table S3: Parameters used in the Lorentz and Voigt model of the microscopic polarizability for

the organics studied here.

Species α∞ [×10−40 SI] α1 [×10−40 SI] λ1 (nm) µ1 (nm)

Glycine 7.72 5.17 169 1720

Proline 14.1 4.68 171 1800

Serine 10.9 4.63 170 1660

Glucose 18.5 4.88 155 1420

Ribose 15.0 3.30 159 1340

Deoxyribose 14.3 2.58 159 1260

7.2 Coupled-Dipole Theory and Calculations

Dipole–dipole coupling between molecules was calculated using equations as defined in Sup-

porting Information of Ref. S8. The coupled-dipole equations describe the interactions of N

electric dipoles within an embedding medium characterized by dielectric function εm. Each

dipole, located at position ri, responds linearly to a local macroscopic electric field, Ei, as

described by its polarizability tensor αi. The dipole moment pi induced in each molecule is

proportional to this field:

pi = αiEi. (S4)

In calculations here, we will consider both isotropic

αi =


αi 0 0

0 αi 0

0 0 αi

 (S5)

and unixaxial polarizability tensors

αi =


0 0 0

0 0 0

0 0 3αi

, (S6)

where αi is the macroscopic polarizability of the ith dipole. To account for medium effects, the

microscopic polarizability αmicro,i of the ith dipole is related to a macroscopic polarizability by
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Figure S8: Far-UV molar absorptivity spectra calculated by TD-DFT for glycine, proline, serine,

glucose, ribose, deoxyribose, and dicyandiamide. The more intense spectrum of dicyandiamide

correlates with its rapid photochemistry.

incorporating a local-field correction factor Lm, as:

αi = L2
mαmicro,i, (S7)

where Lm = (εm+2)/3. Here, αmicro,i will always be defined as αd from Equation S1.

The resulting electric field at any position due to an individual dipole is given by a Green’s

tensor G(ri, r). Each dipole’s effective field is the sum of the incident field and the scattered

fields from other dipoles:

pi = αi

(
Einc(ri)+

N∑
j ̸=i

Gijpj

)
, (S8)

where Einc is the incident electric field and the Green’s tensor is

Gij =
1

β

eikmrij

rij

{
k2
m[I−r̂ij⊗r̂ij]−

( 1

r2ij
− ikm

rij

)
[I−3 r̂ij⊗r̂ij]

}
, (S9)

where β = 4πε0εm, ε0 is the vacuum permittivity, and km is the wavenumber in the embedding

medium.

Here, the absorption cross-section, Cabs, for the system of N dipoles is calculated from the

induced dipole moments and their local fields by:S22

Cabs =
4πkm
β|E0|2

N∑
i

(
Im[pi ·E∗

i ]−
2β

3
k3
m|pi|2

)
. (S10)
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The absorption cross-section per dipole is then σabs = Cabs/N .

In calculations shown in Figures S9, S10, and S11, εm was determined using the parameter-

ization the four-term Sellmeier dispersion formula and constants for water from Ref. S23.

Figure S9 shows σabs calculations for dipole pairs using parameters for glycine, proline, and

serine from Table S3. Both the isotropic and uniaxial polarizability models are used and the

dipoles are placed in the head-to-tail configuration. This is expected to yield the largest en-

hancement in σabs and thus represents an upper bound for the possible increase in σabs. As the

inter-dipole distance, r12, decreases from an isolated dipole to 0.5 nm, σabs increases at wave-

lengths substantially longer than the resonance wavelength in the microscopic polarizability of

the molecule. Although uniaxial polarizability yields greater absorption enhancement compared

to isotropic polarizability, the overall magnitude of this coupling-induced enhancement remains

relatively modest across all examined species.

Figure S10 presents σabs calculations for dipoles randomly positioned within a spherical

volume. In the uniaxial case, the dipole orientations are also randomly distributed. The number

of dipoles in each calculation is determined by the molar concentration. To prevent unphysical

overlap, no two dipoles are positioned closer than the average spacing calculated from the cubic

root of the inverse number density of the pure solute (0.416 nm for glycine, 0.516 nm for proline,

and 0.465 nm for serine). For both uniaxial and isotropic polarizability models, σabs increases

with increasing concentration, although the enhancement remains modest. Calculations were

limited to spherical particles with radii up to 10 nm, as larger particles would require more

than 104 dipoles at higher concentrations, which is computationally prohibitive due to memory

constraints. Therefore, in the next section we consider changes to σabs using an effective medium

model.

7.3 Effective Medium Theory and Calculations

Following the Supporting Information of Ref. S8, the effective medium expression based on

the Clausius-Mossotti (CM) relation is

εeff =
1+2

(
ᾱm+cs

αmicro
3ε0

)
1−
(
ᾱm+cs

αmicro
3ε0

) , (S11)
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Figure S9: Absorption cross-section per dipole (σabs) calculated for a pair of dipoles separated

by a distance r12. Panels show results for (a,b) glycine, (c,d) proline, and (e,f) serine, using

parameters listed in Table S3. Both isotropic (left column) and uniaxial (right column) cases

are presented. In each case, the polarization of the incident light is aligned along the dipole axis.

The dipoles are oriented in a head-to-tail configuration, which is expected to yield the largest

enhancement in σabs at wavelengths much longer than the resonance wavelength in Equation S1.

The dipoles are embedded in a medium with the refractive index of water.
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Figure S10: Absorption cross-section per dipole (σabs) calculated for randomly positioned

dipoles contained within a 10 nm radius sphere with the number of dipoles set by the bulk

concentration. Panels show results for (a,b) glycine, (c,d) proline, and (e,f) serine, using pa-

rameters listed in Table S3. Both isotropic (left column) and uniaxial (right column) cases are

presented. In the uniaxial case, the dipole orientations are also randomly distributed.
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where εeff is the effective relative permittivity of the composite medium, ᾱm is the normalized

polarizability of the solvent, αmicro is the microscopic polarizability defined earlier (here, it will

be set to αd from Equation S1), and cs is the solute concentration. ᾱm is determined using the

CM relation applied to the pure solvent:

ᾱm =
εm−1

εm+2
. (S12)

The complex refractive index of the composite medium is obtained directly from its effective

permittivity,

meff = neff+ikeff =
√
εeff, (S13)

where

neff = Re(
√
εeff) and keff = Im(

√
εeff). (S14)

The absorption coefficient of the effective medium is

κeff =
4π

λ
keff, (S15)

which yields an absorption cross-section per molecule

σabs =
κeff

cs
. (S16)

Figure S11 shows σabs calculated using Equation S16 at the two experimental wavelength for

glycine, proline, and serine using the parameters from Table S3. The maximum concentration

for each species is based on the molar volumes of each solute.

If we now consider homogeneous spherical particles, the complex refractive index provided

by the effective-medium expression (Equation S13) can be used directly in Mie-theory calcu-

lationsS24 of scattering and absorption cross-sections, allowing systematic exploration of both

particle size and solute concentration.

The left column of Figure S12 presents the absorption cross-section, Cabs, computed with

Mie theory for a sphere whose complex refractive index is determined by Equation S13 and

the Lorentz parameters listed in Table S3. Calculations are shown at a single wavelength

(λ = 473 nm) for several solute concentrations. The right column of Figure S12 divides each

Cabs value by the total number of molecules in the corresponding sphere, yielding an effective
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Figure S11: Absorption cross-section per molecule (σabs) of glycine, proline, and serine solutes

in water calculated using effective medium theory (Equation S16) at the two experimental

wavelengths: (a) 473 nm and (b) 532 nm. Parameters used are provided in Table S3. The

maximum concentration shown for each solute is determined by its molar volume.

molecular absorption cross-section, σabs, in order to reveal any size- or concentration-dependent

enhancement.

Between roughly radii of 0.1 and 1 µm, broad Mie resonances increase σabs at the higher

solute concentrations. For radii between 1 and 10 µm, which are relevant to the experiments

reported here, those increases at higher solute concentrations are absent. Instead, sharp peaks

associate with Mie resonances appear at low concentrations (0.01 and 1 M) but are attenuated at

higher concentrations due to the presence of more molecules. Overall, in this size range there

is little difference in σabs at high solute concentrations. Therefore, Mie theory coupled with

the effective-medium refractive index predicts little absorption enhancements for micron-sized

particles for solute concentrations relevant to our experiments.
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Figure S12: Absorption cross-section (Cabs, left column) and a corresponding absorption cross-

section per molecule (σabs, right column) for a spherical particle calculated using full Mie theory

with λ = 473 nm. Panels show results for (a,b) glycine, (c,d) proline, and (e,f) serine, using

parameters listed in Table S3 and Equation S13. For panels (b), (d), and (f), the molecular

absorption cross-section, σabs, is obtained by taking the corresponding Cabs value from panels

(a), (c), and (e) and dividing it by the total number of molecules contained in the sphere with

that radius and solute concentration.
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8 Single–Molecule Absorption in a Dielectric Medium

The absorption cross-section of a single molecule embedded in a medium isS8

σabs =
2π

λε0
√
εm

L2
m Im(αd). (S17)

Using the definition of αd from Equation S1 yields

σabs =
2π

λε0
√
εm

L2
m Im

α1λ1

µ1

 1

1− λ2
1

λ2 −i
λ2
1

λµ1

. (S18)

When λ ≫ λ1, Equation S18 can be approximated as

σabs ≈
2π

λε0
√
εm

L2
m

(
α1λ

3
1

µ2
1λ

)
. (S19)

Therefore, the cross-section ratio for two wavelengths λa and λb that satisfy λ ≫ λ1 is

σλa
abs

σλb
abs

=

(
λb

λa

)2

. (S20)

9 Comparison of Approximate Geometric Optics With

Exact Electromagnetic Solutions

In the photochemical model presented in the main text, approximate geometric optics ex-

pressions are used to determine the absorption cross-sections for weakly absorbing droplets. To

assess their accuracy, we present comparisons between these geometric optics approximations

and exact calculations using Mie theoryS24 and Generalized Lorenz-Mie Theory (GLMT).S25,S26

We provide results for both the absorption cross-section (Cabs) and absorption efficiency (Qabs),

which are related by

Cabs = πr2Qabs, (S21)

where r is the particle radius.

In Figure S13, we plot Cabs and Qabs for a weakly absorbing spherical particle illuminated

by a plane wave with wavelength λ = 473 nm as functions of particle radius. Results from exact
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Mie theory and a simplified geometric optics approximation are compared for three different

imaginary refractive index values, k. The geometric optics expression used is

Cabs =
16π2

3

kr3

λ
. (S22)

In Figure S14, Cabs and Qabs are calculated for the same particle parameters as in Figure S13,

except that the illumination is now a Gaussian beam with a beam waist w0. In all calculations,

the sphere is centered at the focal point of the Gaussian beam, with w0 = 500 nm. The

geometric optics expression used is

Cabs =
8π2

3

(
1−e

− 2r2

w2
0

)
w2

0kr

λ
. (S23)

For cases where r > w0, Equation (S23) can be approximated as

Cabs =
8π2

3

w2
0kr

λ
. (S24)

In Figure S15, Cabs and Qabs are calculated using the same Gaussian beam as in Figure S14,

except the particle now consists of a weakly absorbing shell surrounding a non-absorbing core.

The core-shell particle is centered at the Gaussian beam’s focal point, with w0 = 500 nm. The

shell thickness, δ, is fixed at 1 nm. The geometric optics expression for this configuration is

Cabs =
8π2

3

(
1−e

− 2r2

w2
0

)
w2

0k(r
3−(r−δ)3)

λr2
, (S25)

where r is the outer radius of the core-shell particle (see inset in Figure S15b).

For the limit where r ≫ δ and r > w0, Equation S25 simplifies to

Cabs = 8π2w
2
0kδ

λ
. (S26)

To summarize the results presented here within the context of the photochemical model

presented in the main text: when the radius of a weakly absorbing droplet exceeds the beam

waist, the simplified geometric optics formulas given in Equations S24 and S26 capture the

size scaling accurately and agree reasonably well with exact electromagnetic solutions. Most

importantly, their straightforward forms provide immediate physical insight into the role of

particle parameters in droplet kinetics. Therefore, they are suitable for the photochemical

kinetic modeling discussed in the main text.
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Figure S13: Absorption cross-section (Cabs, left column) and absorption efficiency (Qabs, right

column) for a spherical particle illuminated by an electromagnetic plane wave (λ = 473 nm)

as functions of particle radius, calculated using full Mie theory (red lines) and a simplified

geometric optics approximation (for Cabs, dark blue lines are calculated using Equation S22).

The complex refractive index, m, has a real part of 1.4 and an imaginary part of (a, b) 10−9,

(c, d) 10−8, and (e, f) 10−7.
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Figure S14: Absorption cross-section (Cabs, left column) and absorption efficiency (Qabs, right

column) for a spherical particle illuminated by a focused Gaussian beam (λ = 473 nm) as

functions of particle radius, calculated using full Generalized Lorenz-Mie theory (red lines)

and simplified geometric optics approximations (for Cabs, dark blue lines are calculated using

Equation S23 and light blue dashed lines are calculated using Equation S24). The spherical

particle is centered on the focal point of the beam and the beam waist is 500 nm. The complex

refractive index, m, has a real part of 1.4 and an imaginary part of (a, b) 10−9, (c, d) 10−8, and

(e, f) 10−7.
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Figure S15: Absorption cross-section (Cabs, left column) and absorption efficiency (Qabs, right

column) for a spherical core-shell particle illuminated by a focused Gaussian beam (λ = 473 nm)

as functions of outer particle radius, calculated using full Generalized Lorenz-Mie theory (red

lines) and simplified geometric optics approximations (for Cabs, dark blue lines are calculated

using Equation S25 and light blue dashed lines are calculated using Equation S26). The core-

shell particle is centered on the focal point of the beam and the beam waist is 500 nm. The

complex refractive index of the shell, mshell, has a real part of 1.4 and an imaginary part of (a,

b) 10−9, (c, d) 10−8, and (e, f) 10−7. In all calculations, the shell thickness is always fixed at

1 nm and the complex refractive index of the core, mcore, is fixed with a real part of 1.4 and an

imaginary part of zero.
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