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S.1 Analysis of NSE Data of SCNPs in Dilute Solution
in Terms of the Zimm Model with Internal Friction

The internal friction originated from diverse sources, for example, internal barriers, side-
chain interactions, hindered dihedral rotations, or even hydrogen bonding, are considered
in the and Zimm model with internal friction (ZIF).5! This ingredient is represented by a
relaxation time 7;, which is added to the time of each mode in eq 6. Thus, the resulting
characteristic time for the pth mode becomes 77" = 7 + 7. The dilute solution data were
analyzed in terms of this approach, using eqs 8 and 9 with 7, = 77", When the ZIF model
is applied to the dilute solution, a good description of the data is achieved with , = 55 ns,

in very good agreement with previous results.553 Certainly, both modified Zimm models

provide a good and nearly indistinguishable description of the data (see Figure S1).
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Figure S1: NSE results for SCNPs in dilute solution. Solid lines are fittings considering a
Zimm model with limited mode contributions (pmax = 1). The dotted lines are fittings to
the ZIF model (7, = 55 ns).
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Figure S2: Dependence of the characteristic times of the Zimm modes with the wavelength
for the effective chain mapping the SCNPs (blue squares) in dilute solution. Only modes with
p < 1, highlighted as a filled symbol, would substantially contribute. The characteristic
times for the ZIF model are represented by blue diamonds. Dashed arrows indicate the value
of 71 (55 ns) and the point where the crossover from solvent- to internal friction-dominated
relaxation takes place.

The corresponding spectrum of relaxation times is represented in Figure S2. The abrupt

effect produced by the mode cutoff, which can be seen as a freezing of the modes with

P > Pmax (i€, 7%, = 00) is introduced more gently in the ZIF model: it is repre-

sented by a transition from solvent friction-dominated relaxation (low-p values, equivalently
long-wavelength modes) to internal friction-dominated relaxation (high-p values, equivalently

short-wavelength modes). This crossover occurs when 72 ~ 7; (see Figure S2).
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