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The scattering intensity from polymer-grafted nanoparticles is difficult to model due

to the contributions from the various components. Many models have been proposed to

extract structural information from the scattering pattern, three of which are compared here

to assess their quality in fitting our data. All three models are based on a spherical core with

layered structure and include a Lorentzian component to capture the polymer contribution

at high-Q. The models differ in how they model the scattering length density (SLD) profile

within the shell(s). All fits were performed in the SASView software

For the core-shell model described in Ref. [ S1] and in the main body of the text, a single

shell exists around the spherical core with a constant SLD value. Both the onion exponential

model and the spherical SLD models introduce many additional fitting parameters due to the
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possibility of more complex SLD profiles present in the shell(s). For the onion exponential

model described in Ref. [ S2], multiple shells can be included with different exponential SLD

profiles. The spherical SLD model also described in Ref. [ S2] extends the onion exponential

model to have non-exponential SLD profiles. We fit representative data sets for the 67 kDa

sample (Fig. S1) using these three models.

For fitting, we use a single shell for all three models and restrict the SLD profiles between

ρPS = 1.41 × 10−6 Å−1 and ρsolv = 6.67 × 10−6 Å−1. Other constants are the same as

those described in the main text. The onion exponential fitting model converges to a flat

SLD profile and becomes indistinguishable from the fit using the core-shell model. For the

spherical SLD profile, fits using different SLD functional forms are indistinguishable and the

fits do not accurately model the data across the full wavevector range due to the inability

of the model to handle shell polydispersity. We also note that the inclusion of more fitting

parameters within these models makes them very sensitive to the initial estimate and causes

them to converge to many different local minima. Although the polymer concentration is

expected to have a radial dependence within the grafted corona, the resolution of the SANS

data prevents us from distinguishing between different potential profiles within the shell.

Thus, we use the simpler core-shell model as a close approximation of the structure of these

polymer-grafted nanoparticles in solution.
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Figure S1: Comparison of different fitting forms to scattering intensities from the 67 kDa
sample at different representative temperatures of (a) 29, (b) 33, and (c) 44 ◦C. Solid curve
corresponds to core-shell model described in main text, dotted curve corresponds to onion
exponential model, and dashed curve corresponds to spherical SLD model.
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