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Abstract: The self-assembly behavior and optical absorption property of the blending system involving AB diblock copoly-
mers and nanoparticles were studied by combining dissipative particle dynamics and finite-difference time-domain method.
The effects of the interaction parameters between nanoparticles and segments, the size of nanoparticles and the structures of
copolymers on the distribution of nanoparticles and optical absorption of hybrid nanostructures were investigated. It was found
that AB diblock copolymers/nanoparticles blends can self-assemble into lamellar hybrid nanostructures, varying the interac-
tion parameters and the size of nanoparticles can regulate the distribution of nanoparticles at the interface between A and B
phase or at B phase. Besides, the architecture of copolymers can also affect the distribution of nanoparticles in B phase.
There is a remarkable difference in the optical absorption performance when the distribution of nanoparticles in hybrid nano-
structures has been changed. In the visible range, the optical absorption of the hybrid nanostructures in which the nanoparti-
cles were concentrated in the B phase is higher than that in which the nanoparticles distributed at the interface between A
and B phase. The optical absorption of the former hybrid nanostructure is higher than that of the latter one by 75%. The opti-
cal absorption can be adjusted by controlling the nanoparticle distribution in hybrid nanostructures. This work would provide
guidance for designing advanced hybrid materials with excellent optical absorption performance.

Key words: hybrid nanostructures; dissipative particle dynamics; finite-difference time-domain method; optical
absorption properties
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Table 1 Values of parameters for gold nanoparticles in Lorentz
model

J g; w; Y

1 4e+41 le-20 0.043
2 11.36 0.335 0.194
3 1.184 0.669 0.278
4 0.657 2.395 0.702
5 2.646 3.471 2.012
6 2.015 10.74 1.786
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Fig. 2  Three-dimensional hybrid nanostructures (a) and volume fraction profiles (b) of A blocks, B blocks and nanoparticles with var-

ied ayy: (1) ayw=25, (1) ayy=35, () a,y=45, (IV) a,y=55. Block A, block B and nanoparticles are coloured in

blue, green and red, respectively
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cles are coloured in blue, green and red, respectively
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