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Supporting Information

Absorbance of the gold nanoparticle cores

In total three batches of gold nanoparticles were synthesized according to the same protocol

and then used as cores in the seeded precipitation polymerizations. Figure S1 shows nor-

malized absorbance spectra of the initial gold cores prior to the polymer encapsulation. All

batches feature the typical localized surface plasmon resonance (LSPR) with its maximum

at approximately 518 nm. Furthermore, all spectra overlap perfectly due to the similar size

S1

Electronic Supplementary Material (ESI) for Soft Matter.
This journal is © The Royal Society of Chemistry 2021



of the nanoparticles. Investigation by TEM revealed average diameter of 15.3 ± 1.3 nm,

15.3 ± 1.5 nm and 15.3 ± 1.8 nm. Due to the similarity in size and LSPR properties, we

will not distinguish any further between the different batches of particles.
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Figure S1: UV-Vis absorbance spectra of the different batches of gold nanoparticles. Mea-
surements were performed in dilute aqueous dispersions and spectra were normalized at 400
nm.

Volume phase transition monitored by DLS

We studied the temperature-dependent evolution of the hydrodynamic radius of the CS

microgels by DLS. Figure S2 a) and b) shows the resulting swelling curves. The samples

CS1, CS2 and CS3, which have an increasing shell thickness and similar degrees of cross-

linking (15 mol%) show a continuous decrease of Rh with rising temperature. At lower

temperatures (25 ◦C), the particles are in a fully swollen state with hydrodynamic radii Rh

of 111, 164 and 190 nm, respectively. With increasing temperature, the shell size decreases

to 78 nm, 118 nm and 139 nm reaching the collapsed state (50 ◦C). The sample CS4 (5

mol% cross-linker) shows a sharper transition with a stronger decrease in size, i.e. from

186 to 104 nm. The highest cross-linked sample, CS5 (25 mol% cross-linking), shows a

more continuous transition from 157 to 124 nm and with that the smallest total change in
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size. The hydrodynamic radii at temperatures of 25 ◦C and 50 ◦C were obtained from the

sigmoidal fits to the measured data using:

R(T ) = Rmin +
Rmax −Rmin

1 + exp
(
T−V PTT

h

) (1)

Here Rmax and Rmin denote the radii of fully swollen and collapsed microgel, respectively.

VPTT gives the inflection point of the curve, and the parameter h describes the sharpness

of the curve.

a) b)

Figure S2: Results from temperature-dependent DLS measurements. a) Hydrodynamic
radius versus temperature for samples CS1, CS2 and CS3, that have increasing microgel
sizes. b) Hydrodynamic radius versus temperature for samples CS4, CS2 and CS5, that
have increasing cross-linking density.

Absorbance of the CS microgels

After encapsulation of the small gold cores with multiple times larger microgel shells, the

absorbance spectra are dominated by the scattering of the PNIPAM shells while the LSPR

is only barely visible. Figure S3 a) shows absorbance spectra of CS1 at 10, 30 and 60 ◦C,

i.e. for the fully swollen state, a state close to the VPTT and for the collapsed state. The

LSPR contribution of the gold core is visible but weaker compared to neat gold particles.

Moreover, the LSPR position appears slightly red-shifted due to the higher refractive index

environment.1 With increasing temperature, the scattering of the shell increases, leading to
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higher absorbances. The temperature-dependent evolution of the absorbance spectra of all

CS samples is shown in Figure S3 b) – f). These spectra were recorded between 10 and

60 ◦C in 5 ◦C steps. For all samples increasing absorbances with increasing temperature are

observed although the relative increase depends on the sample. For microgels with similar

cross-linking density a similar increase in absorbance with increasing temperature is observed.

In comparison, the CS4 sample with the lowest cross-linking density (5 mol%) reveals a

significantly stronger and sharper increase in absorbance. In contrast, the CS5 sample has a

more continuous absorbance increase and exhibits overall smaller changes compared to other

samples. These findings are in agreement with the results from temperature-dependent

DLS, i.e. the differences in the volume phase transition behavior are also reflected in the

absorbance data.

S4



a)

T

CS1

b)

c)

T

CS2

d)

T

CS3

T

e)
CS4

T

CS5
f)

Figure S3: Evolution of the UV-Vis absorbance spectra of the CS microgels in dilute dis-
persion with increasing temperature. a) Sample CS1 at 10, 30 and 60 ◦C. b) - f) Spectra of
CS1 - CS5 between 10 and 60 ◦C in 5 ◦C steps.

Normalized absorbances from UV-Vis spectroscopy and scattering intensities obtained

from SLS are shown in Figure S4 a) – e). In each case the datasets were normalized to
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1 at the collapsed state. For all samples the SLS data match perfectly to the absorbances.

Therefore, it is well justified to use the measured absorbances as a direct measure for the

light scattering

e)

d)c)

b)a)

Figure S4: Comparison of the UV-Vis spectroscopy and SLS results. Absorbance data
(filled symbols) correspond to a wavelength of 632.5 nm. Light scattering intensities from
SLS (open symbols) were recorded at 632.8 nm. All datasets were normalized to 1 at the
collapsed state. a) CS1, b) CS2, c) CS3, d) CS4, and e) CS5.
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Figure S5 a) – e) compares normalized absorbances for each CS microgel corresponding

to wavelengths of 300, 400, 523 and 632.5 nm as a function of the temperature. The black

lines correspond to the sigmoidal fits to the data. Overall the normalized absorbance is

wavelength-independent and for each sample data collapse onto a single mastercurve.
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Figure S5: Normalized absorbances of the CS microgels at 300 nm (purple square), 400 nm
(blue circles), 523 nm (green triangle) and 632.5 nm (red diamond) wavelengths as a function
of temperature. Solid black lines correspond to the sigmoidal fits to the data. a) CS1, b)
CS2, c) CS3, d) CS4, and e) CS5.
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Scattering contrasts for SAXS and SANS

Table S1 lists the scattering length densities (SLDs) of the used solvents (water and heavy

water), gold, and PNIPAM for neutrons and X-rays as calculated using the SLD calcula-

tor provided by NIST.2 The SLD of PNIPAM was calculated assuming a density of 1.174

g cm−3.3

Table S1: SLDs of water, heavy water, gold and PNIPAM for neutrons and X-rays. Also
listed are scattering contrasts |∆SLD | for gold and PNIPAM against the respective solvent.

SLD [Å
−2
] |∆SLD | [Å−2

]
Source H2O D2O Au PNIPAM Solvent-Au Solvent-PNIPAM
neutrons - 6.34 · 10-6 4.66 · 10-6 8.69 · 10-7 1.67 · 10-6 5.47 · 10-6
X-rays 9.50 · 10-6 - 1.25 · 10-4 1.10 · 10-5 1.16 · 10-4 1.50 · 10-6

For our SANS experiments, the contrast (|∆SLD |) from the PNIPAM polymer in the CS

microgel shell is more than three times higher than the contrast of gold against heavy water.

The opposite is the case for SAXS. In SAXS, the contrast of the gold core is approximately

two orders of magnitude higher than the contrast of PNIPAM against water.

Analysis of SAXS data

Small-angle X-ray scattering (SAXS) measurements were performed to obtain the size, shape

and dispersity of the AuNP cores as well as their number concentration. Figure S6 shows

the obtained scattering curves for the CS1 – CS5 samples.
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Figure S6: Results from SAXS measurements of the CS microgels. Symbols correspond to
the measured data and black lines to the form factor fits (AuNP cores only). a) CS1, b)
CS2, c) CS3, d) CS4, and e) CS5.

As can be seen the form factors of the AuNP cores are nicely resolved with 1-2 form

factor oscillations in the high q region and the Guinier plateau approaching in the mid to

low q range (at approximately 0.1 nm−1). In the low q region we observe a pronounced
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increase in scattering intensity for CS1, CS2, CS4 and CS5. This additional contribution

is related to scattering from the PNIPAM microgel shells. Only for the largest microgels,

CS3, this increase is not observed in the available q range. Due to the limited q range and

the poor statistics at lowest q the form factors of the shells are not well resolved and we did

not attempt to fit the microgel contribution. In contrast, the form factor contribution of

the AuNP cores could be nicely described by a simple polydisperse sphere model. The black

solid lines in each plot correspond to the respective form factor fits. The fits match the data

nicely in the mid to high q range. The fits revealed average core radii of 6.5 nm for samples

CS1 to CS3 and 6.8 nm for samples CS4 and CS5.

To access the particle number densities, N , we determined the forward scattering intensities,

I0, from Guinier plots of each sample. Figure S7 shows the respective Guinier plots with

linear fits to the data (black, solid lines). I0 was extracted from the intercepts of the linear

fits.
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Figure S7: Guinier plots of the SAXS data for a) CS1, b) CS2, c) CS3, d) CS4, and e) CS5
respectively. The solid black lines correspond to linear fits to the data.

Using the obtained values of I0, we can calculate the AuNP mass concentration, c, as

follows:
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c =
I0 ·NA · ρ2

MAu−core ·∆η2
(2)

Here, NA is the Avogadro constant, ρ the density of gold (19.32 gmL−1), MAu−core is

the average molecular weight of the gold cores, and ∆η is the scattering length density

difference between gold and water (see table S1). The molecular weight of the AuNP cores

was calculated using the density of gold and the core volume calculated using the radii from

the form factor analysis of the SAXS data, i.e. 6.5 and 6.8 nm. With the values of c we

could then calculate N taking into account the average mass, m, of the gold cores:

N =
c

m
=

c ·NA

MAu−core

(3)

From TEM image analysis we know already that on average each CS microgel contains

only a single AuNP core. This is the case for all batches of CS microgels. Therefore, values

of N correspond to the number densities of CS microgels since the number of microgels is on

average the same as the number of cores. The resulting number densities of the microgels

are summarized in Table S2.

Table S2: Calculated microgel number densities, N , from absolute intensity SAXS measure-
ments performed on samples with different weight concentrations (wt %).

Sample wt % N [cm−3]
CS1 1.9 1.97 · 1013
CS2 1.9 8.46 · 1012
CS3 0.9 2.28 · 1012

2.4 5.74 · 1012
4.7 1.21 · 1013

CS4 1.9 6.66 · 1012
CS5 0.9 2.57 · 1012
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Extinction cross-sections

Measured absorbances for the CS microgels were transformed into extinction cross-sections,

Cext, using the number densities, N , from SAXS measurements using the Lambert-Beer law:

I(d) = I0exp(−CextNd)

⇔ ln

(
I0
I(d)

)
= CextNd

⇔ log10

(
I0
I(d)

)
= A =

CextNd

2.303

(4)

Here, I0 corresponds to the incident light intensity before the sample and I(d) to the

attenuated intensity after the sample of thickness d. An example of the cross-section calcu-

lation using the absorbance A at 350 nm for CS1 is demonstrated in following:

Cext =
2.303A

Nd
=

2.303 · 0.339
1.832 · 1017m−3 · 0.01m

= 4.262−16m2 (5)

Figure S8 shows wavelength-dependent extinction cross-sections for all CS microgels at

selected temperatures of 25 ◦C and 50 ◦C. Figure S8 a) and b) illustrate spectra in the

swollen state at 25 ◦C. It can be seen that the extinction cross-section at a given wavelength

increases with increasing particle size (CS1 – CS3) and with increasing cross-linking density

(CS4, CS2 and CS5). Figure S8 c) and d) show the corresponding spectra in the collapsed

state. Compared to the swollen state, the values of Cext are significantly higher. Still the

same trends are observed in the swollen state apart from the very similar extinctions for CS4

and CS2.
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a) b)

c) d)

Figure S8: Extinction cross-sections for the CS microgels in the swollen state at 25 ◦C (a
and b) and in the collapsed state at 50 ◦C (c and d).

Refractive index measurements

Table S3 lists refractive indices at λ = 589.3 nm measured from dilute, aqueous dispersions

of the CS microgels, a dried film prepared from linear PNIPAM homopolymer and water.

Measurements were performed at 25 ◦C and 50 ◦C, i.e. in the swollen and collapsed state of

the microgels.

Figure S9 shows measured refractive indices obtained from different concentrations of

aqueous dispersions of the CS3 microgels and additionally a PNIPAM homopolymer film

recorded at 589.3 nm. Freeze-dried particles were used to obtain dispersions with 0.9, 2.4, 4.7

and 9.4 weight concentration (wt %). The values were corrected for the 5.7 % residual water.4

For the PNIPAM homopolymer film we used linear PNIPAM (65,000 gmol−1) synthesized
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Table S3: Measured refractive indices ndispersion at λ = 589.3 nm of dispersions of the CS
microgels with various weight concentrations (wt %), of a PNIPAM homopolymer film and
water at 25 ◦C and 50 ◦C.

Sample wt % (polymer) ndispersion (25 ◦C) ndispersion (50 ◦C)
CS1 1.9 1.3359(5) 1.3329(4)
CS2 1.9 1.3363(2) 1.3332(8)
CS3 0.9 1.3342(4) 1.3310(5)

2.4 1.3367(3) 1.3364(8)
4.7 1.3411(8) 1.3379(6)
9.4 1.3488(2) 1.3451(7)

CS4 1.9 1.3342(0) 1.3308(1)
CS5 0.9 1.3340(9) 1.3306(7)

PNIPAM film 94.3 1.4875(3) -
Water 0 1.3324(9) 1.3291(1)

by RAFT according to Ebeling and Vana.5 The perfect linear scaling (red line) of the data

allowed to extrapolate to 100% PNIPAM yielding a refractive index of 1.50.
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Figure S9: Results from refractive index measurements at 589.3 nm (25 ◦C) of the sample
CS3 of differently concentrated dispersions and a PNIPAM homopolymer film (empty circle).
The red line corresponds to a linear fit to the measured data.
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Analysis of SANS data

We performed SANS measurements with all CS microgels at four different temperatures of

25, 35, 37 and 50 ◦C to cover the most critical stages during the VPT. For each sample

and temperature, the recorded data at different sample-to-detector distances were radially

averaged, normalized to absolute scale and merged to yield single scattering profiles covering

a broad q range. Analysis of the scattering profiles was done using the SASfit software.6

The instrument resolution was taken into account as described in the experimental section

of the main manuscript.

Before we discuss the data analysis, we want to note that we neglect the presence of the

gold cores in our CS microgels because of two reasons: 1) The scattering contrast of gold in

heavy water is relatively low. 2) The gold cores are very small as compared to the overall

microgel volume.

The scattering intensity, I(q), of chemically cross-linked gels is usually the result of static

and dynamic contributions.7 Thus, in a typical SANS experiment I(q) is given by:

I(q) = Istat(q) + Idyn(q) + Iinc (6)

Here, Iinc denotes the incoherent background, which is most often a simple, q-independent

offset. The static contribution Istat(q) is caused by the static network heterogeneities due

to the cross-linking points. The dynamic contribution Idyn is related to local concentration

fluctuations.8 The latter contribution is typically taken into account by a Lorentzian function

(Ornstein-Zernicke contribution):9

Idyn(q) =
IL(0)

1 + q2ξ2
(7)

IL(0) defines the Lorentzian intensity and ξ is the correlation length, which is related to

the blob, respectively, mesh size of the network in the swollen state. The latter parameter

depends on the cross-linking and swelling state of the polymer microgel.7
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For spherical microgels - depending on their size and the studied q range - the static scattering

contribution is typically dominated by the form factor, P (q) of the microgels. In the collapsed

state this form factor is typically well described by a simple polydisperse sphere model. For

a homogeneous, spherical object with radius R, the form factor, Phom, is given by:

Phom(q) =

[
3
sin(qR)− qRcos(qR)

(qR)3

]2
(8)

In the swollen state, PNIPAM microgels cross-linked with BIS show a pronounced gra-

dient in cross-linking. This core-shell structure, where the inner polymer network is higher

cross-linked than the outer region, can be described by the fuzzy sphere model, first intro-

duced for microgels by Stieger et al.10 This form factor is obtained by convoluting equation

8 with a Gaussian:

Pinhom(q) =

[
3
sin(qR)− qRcos(qR)

(qR)3
× exp

(
−(σq)2

2

)]2
(9)

Here, σ defines the thickness of the fuzzy shell. More precisely, the total radius from SANS

is given by RSANS = R+2σ, while the radius of the inner homogenous density microgel region

is given by Rbox = R − 2σ. In the limiting case where σ = 0, equation 9 becomes equal to

the form factor of homogeneous spheres, Phom. The radial scattering length density profile

for the fuzzy sphere model, ηFuzzySph, is given by:

ηFuzzySph(r) = (ηsph − ηsol)
(
exp

[
− (r+R)2

2σ2

]
− exp

[
− (r−R)2

2σ2

])
σ

√
2πr

+
1

2
erf

[
r +R√
2|σ|

]
− 1

2
erf

[
r −R√
2|σ|

] (10)

Here, ηsph corresponds to the scattering length density of the inner homogeneous microgel

region and ηsol refers to the scattering length density of the dispersion medium. In our case

heavy water was used as dispersion medium in the SANS experiments. With the scattering
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length densities from Table S1 one can extract the radial profiles of the polymer volume

fractions ϕ:

ηFuzzySph(r) = ηsol(1− ϕ(r)) + ηPNIPAMϕ(r) (11)

The scattering intensity for a fuzzy sphere, IFuzzySph, is given by:

IFuzzySph(q) =

[
(ηsph − ηsol)4πR

3 sin(qR)− qRcos(qR)

(qR)3
exp

[
−1

2
σ2q2

]]2
(12)

All our SANS profiles were successfully fitted using:

I(q) = IFuzzySph(q) +
IL(0)

1 + q2ξ2
+ Iinc (13)

The respective SANS profiles and fits to the data can be found in the main manuscript.

Figure S10 summarizes the experimentally determined radii of the CS microgels from DLS

and SANS at different temperatures. Generally, all samples reveal the same trends. The

hydrodynamic radii are always the largest independent of the swelling state of the microgels.

The radii of the inner, more homogeneous microgel regions, Rbox remain almost constant for

each CS microgel while the thickness of the fuzzy shell constantly decreases with increasing

temperature leading to the reduction in RSANS.
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Figure S10: Experimentally determined radii from DLS and SANS as a function of tem-
perature. a) CS1, b) CS2, c) CS3, d) CS4, and e) CS5. Filled symbols correspond to the
hydrodynamic radii. The red bars highlight the gold core radii, light blue bars the radii of
the microgels according to SANS analysis, and the dark blue bars correspond to Rbox.

Tables S4 – S8 give an overview of the obtained fitting parameters from SANS data

analysis. The particle number densities, N , were obtained from SAXS measurements. Iinc
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corresponds to the constant background intensity, values R and σ are the radius of the fuzzy

sphere and the thickness of the fuzzy shell, respectively. The radius of the homogeneous

inner region Rbox and the overall particle radius RSANS are given by: Rbox = R − 2σ and

RSANS = R + 2σ. The polydispersity was taken into account by a Gaussian distribution

function with the standard deviation parameter s. The radius of gyration Rg was obtained

by a Guinier approximation. The hydrodynamic radii Rh were obtained by DLS. ηsolvent

is the scattering length density of the solvent, here heavy water and ηbox is the scattering

length density of the inner homogeneous polymer region with Rbox. We used equations 11

and 6 (main manuscript) for the calculation of the polymer volume fraction ϕbox and nbox.

For the fuzzy shell, we define ϕshell, to be to half the value of ϕbox.

Table S4: Overview of parameters obtained from fitting of the SANS data of sample CS1.

25 ◦C 35 ◦C 37 ◦C 50 ◦C
N [cm−3] 4.924 × 1012 4.924 × 1012 4.924 × 1012 4.924 × 1012

Iinc [cm
−1] 0.051 0.050 0.051 0.052

R [nm] 90.9 78.0 75.5 66.5
σ [nm] 8.37 5.58 4.3 0

Rbox [nm] 74.2 66.8 66.9 66.5
RSANS [nm] 107.6 89.2 84.1 66.5
Rh [nm] 111 96 91 78
Rg [nm] 78.5 68.4 63.3 58.0
Rg/Rh 0.71 0.71 0.70 0.74
s [nm] 9.1 8.0 7.9 6.8

ηsolvent (D2O) [nm−2] 0.000634 0.000634 0.000634 0.000634
ηbox [nm−2] 0.000532 0.000472 0.000456 0.000358

ϕbox 0.19 0.30 0.33 0.50
nbox 1.364 1.382 1.387 1.417
ϕshell 0.09 0.15 0.016 -
nshell 1.348 1.357 1.359 -
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Table S5: Overview of parameters obtained from fitting of the SANS data of sample CS2.

25 ◦C 35 ◦C 37 ◦C 50 ◦C
N [cm−3] 2.115 × 1012 2.115 × 1012 2.115 × 1012 2.115 × 1012

Iinc [cm
−1] 0.050 0.050 0.050 0.051

R [nm] 127.0 116.6 107.5 102
σ [nm] 13.9 9.7 6.3 0

Rbox [nm] 99.2 97.3 94.9 102
RSANS [nm] 154.8 135.9 120.1 102
Rh [nm] 164 147 134 118
Rg [nm] 109.5 95.8 94.6 85.3
Rg/Rh 0.67 0.65 0.71 0.72
s [nm] 15.5 14.3 12.3 13.5

ηsolvent (D2O) [nm−2] 0.000634 0.000634 0.000634 0.000634
ηbox [nm−2] 0.000535 0.000492 0.000466 0.000408

ϕbox 0.18 0.26 0.31 0.41
nbox 1.363 1.376 1.384 1.401
ϕshell 0.09 0.13 0.15 -
nshell 1.347 1.354 1.354 -

Table S6: Overview of parameters obtained from fitting of the SANS data of sample CS3.

25 ◦C 35 ◦C 37 ◦C 50 ◦C
N [cm−3] 1.140 × 1012 1.140 × 1012 1.140 × 1012 1.140 × 1012

Iinc [cm
−1] 0.050 0.049 0.050 0.050

R [nm] 145.5 135.3 123.0 122
σ [nm] 14.3 8.6 5.2 0

Rbox [nm] 116.6 118.0 112.6 122
RSANS [nm] 173.8 152.6 133.3 122
Rh [nm] 190 166 155 139
Rg [nm] 123.0 111.0 107.2 99.0
Rg/Rh 0.65 0.67 0.69 0.71
s [nm] 19.5 14.5 16 9.7

ηsolvent (D2O) [nm−2] 0.000634 0.000634 0.000634 0.000634
ηbox [nm−2] 0.000515 0.000471 0.000439 0.0003837

ϕbox 0.22 0.30 0.37 0.46
nbox 1.368 1.382 1.392 1.410
ϕshell 0.11 0.15 0.18 -
nshell 1.350 1.357 1.362 -
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Table S7: Overview of parameters obtained from fitting of the SANS data of sample CS4.

25 ◦C 35 ◦C 37 ◦C 50 ◦C
N [cm−3] 1.666 × 1012 1.666 × 1012 1.666 × 1012 1.666 × 1012

Iinc [cm
−1] 0.202 0.202 0.202 0.203

R [nm] 143.6 103.2 96.5 91.6
σ [nm] 16.6 4.2 3.4 0

Rbox [nm] 110.5 94.9 89.7 91.6
RSANS [nm] 176.7 111.6 103.3 91.6
Rh [nm] 186 119 109 104
Rg [nm] 104.5 82.9 78.8 75.2
Rg/Rh 0.56 0.70 0.72 0.72
s [nm] 16.7 9.9 9.0 7.2

ηsolvent (D2O) [nm−2] 0.000634 0.000634 0.000634 0.000634
ηbox [nm−2] 0.000581 0.000470 0.000425 0.000383

ϕbox 0.10 0.30 0.38 0.46
nbox 1.348 1.382 1.396 1.410
ϕshell 0.05 0.15 0.19 -
nshell 1.340 1.357 1.364 -

Table S8: Overview of parameters obtained from fitting of the SANS data of sample CS5.

25 ◦C 35 ◦C 37 ◦C 50 ◦C
N [cm−3] 1.286 × 1012 1.286 × 1012 1.286 × 1012 1.286 × 1012

Iinc [cm
−1] 0.166 0.166 0.167 0.168

R [nm] 120.5 117.0 104.0 106.2
σ [nm] 12.6 7.6 6.3 0

Rbox [nm] 95.3 101.8 91.4 106.2
RSANS [nm] 145.7 132.2 116.6 106.2
Rh [nm] 157 142 135 124
Rg [nm] 95.5 93.9 93.2 84.9
Rg/Rh 0.61 0.66 0.69 0.68
s [nm] 13.5 12.0 14.0 11.0

ηsolvent (D2O) [nm−2] 0.000634 0.000634 0.000634 0.000634
ηbox [nm−2] 0.000505 0.000485 0.000464 0.000431

ϕbox 0.24 0.27 0.31 0.37
nbox 1.372 1.378 1.384 1.394
ϕshell 0.12 0.14 0.16 -
nshell 1.352 1.355 1.358 -
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Extinction of small silica nanoparticles

Figure S11 a) shows an absorbance - actually the extinction or scattering - spectrum

(black, solid line) recorded from a dilute, aqueous dispersion of silica nanoparticles as non-

absorbing reference particles. DLS provided a hydrodynamic radius of 14 nm. The dashed

line corresponds to the results from FDTD simulations. Both datasets were normalized at

400 nm. The simulated spectrum matches nicely the experimental data. Figure S11 b)

shows the same data plotted against λ−4 corresponding to the power law scaling for Rayleigh

scattering. Both the experimental and theoretical data show linear scaling with λ−4 with

only small deviations.

b)a)

Figure S11: Absorbance spectra of SiO2 nanoparticles (Rh = 14 nm) in dilute dispersion.
Black solid lines correspond to the experimental spectra and the dashed lines to the FDTD
simulation results. The curves were normalized at 400 nm. a) Absorbance versus wavelength.
b) Absorbance versus λ-4.

Mie theory calculation

Figure S12 compares experimental and calculated spectra (Mie theory) for CS2 particles

in the swollen (a) and collapsed state (b). The calculations were done using the MieLab11

software using the same radii and refractive indices as for our FDTD simulations (Table

4 main manuscript). The spectra were normalized at 400 nm to allow for better direct

comparison. For the swollen state, shown in a), we used a simple core-shell model and for the
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collapsed state, in b), we assume a homogeneous sphere for the simulations. Qualitatively the

calculated spectra are in agreement with the measured data although the power law scaling

is significantly different. The experimental data show much steeper increases in absorbances

with decreasing wavelength for both states of swelling.

a) b)

Figure S12: Comparison of calculated (dashed lines) and experimental absorbance spectra
(solid lines) of the CS2 sample. a) Swollen state (25 ◦C). b) Collapsed state (50 ◦C). All
spectra were normalized at 400 nm.
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