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The optical properties of "hybrid" multiparticle layered organization consisting of a mixed interfacial single 
particle layer with the homogeneous height of 3 nm is investigated.  By the particle formation of ternary comb 
copolymer with carbazole units or polyamide backbone having fluorescent emission property, it was guessed that 
changes in optical behavior of fluorescence are based on the stacking state of π-conjugated groups at an inside of 
the particles. 
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Figure 3 Fluorescence spectra of 

hybrid multiparticle layered 

organization ( – : λex = 232 nm, --- : 

263 nm, … : 296 nm, - - : 345 nm). 
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Figure 2 AFM images of mixed 
single particle layer of 
NVCz:FF10EA:OA = 4:1:1 and 
PABA5.
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Figure 1 (a) AFM image of single 
particle layer on solid, (b) out-of-plane 
XRD profile of multiparticle layers, (c) 
illustration of polymer nanosphere 
multilayered organization, and (d) 
occurrence of structural color of 
step-wise multiparticle layers. 
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