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ABSTRACT 
 
     The photo-mechanical characteristics of highly crosslinked, photo-responsive 
polymer (PRP) is investigated using molecular dynamics simulation. By applying trans-
to-cis photoactive potential to the classical polymer force field, both the microstructural 
transformation of each mesogen molecule and the bulk thermo-mechanical properties 
are quantitatively observed. Through the model, the contractions of bulk PRP material 
are clearly found both with thermal and optical signals, and their deformation quantities 
show good agreement with other reported experimental data. In particular, in this study 
we consider PRP/Au nanocomposite models that nano-sized (a diameter of 13-20 Å) 
spherical gold particles are fully dispersed in the polymer matrix. The models therefore 
can potentially be used to estimate the effect of nanoparticle doping on the photo-
mechanical performances of the nanocomposite system. 
 
 
 
1. INTRODUCTION 
 
     Shape memory polymer, a novel material which macroscopically deforms 
according to the programmed shape in response to external stimuli such as electrical 
voltage or temperature, has been studied in various fields because of its potential 
applicability for remotely controlled design parts of mechanical sensors and actuators. 
Among these shape-memorable materials, a photo-responsive polymer (PRP) has an 
especial and distinct characteristics in that the deformation event can be occurred by 
irradiation or specific wavelength of light (Yu 2003). The origin of photo-responsibility of 
the material is isomerization of the photoactive groups – such as azobenzene, 
azotolane, and diarylethene – in the mesogen molecules contained in the poly-structure. 
When the photoactive groups are exposed to the light, the molecular structure and the 
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