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Fig. S1. (a, c) The variation of mean squared end-to-end distance , radius of gyration  
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and (b, d) the change of the potential energy of the two systems in the following 1.0 × 106 

MD steps after enough equilibration with NVT ensemble. For a and b, the NP-polymer 

interaction strength εnp equals 2.0, NP-NP interaction strength εnn equals 20.0, and rcutoff equals 

2.5. For c and d, the NP-polymer interaction strength εnp equals 2.0, NP-NP interaction 

strength εnn equals 50.0, and rcutoff equals 2.5.
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Fig. S2. Radial distribution function (RDF) of NPs for systems with different NP-NP 

interactions εnn. Note that the NP-polymer interaction strength εnp equals 2.0, rcutoff equals 2.5.
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Fig. S3. Plot of the first layer content with respect to the NP-NP interactions εnn. Note that the 

NP-polymer interaction strength εnp equals 2.0, rcutoff equals 2.5.
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Fig. S4. Incoherent intermediate dynamic structure functions ( (t)) for the different polymer 𝜙𝑠𝑞

layer (from layer 1 to layer 5) around NPs in PNCs with different NP-NP interactions εnn at 

the segment length scale. (a) εnn = 1.0. (b) εnn = 20.0. (c) εnn = 50.0. The thickness of each 

polymer layer is unified as 1 σ. Note that the NP-polymer interaction strength εnp equals 2.0, 

rcutoff equals 2.5.
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Fig. S5. The conductive probability of the nanocomposites at various volume fraction. Note 

that the NP-polymer interaction strength εnp equals to 2.0, NP-NP interaction strength εnn 

equals 50.0, and rcutoff equals 2.5.
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Fig. S6. Incoherent intermediate dynamic structure functions ( (t)) for the different polymer 𝜙𝑠𝑞

layer (from layer 1 to layer 5) around NPs in PNCs with different NP-polymer interactions εnp 

at the segment length scale. (a) εnp = 2.0. (b) εnp = 5.0. (c) εnp = 8.0. The thickness of each 

polymer layer is unified as 1 σ. Note that the NP-NP interaction strength εnn equals 1.0, rcutoff 

equals 2.5.


