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In this study, Molecular Dynamics is utilized to provide
the ability to investigate the nano-scale of molecularly-
performance and lifetime of solar confined nanocomposites utilizing both et-OCS and
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Isotactic Amorphous PMMA
in Simulation Cell of 1.5 nm3
after relaxation of 10 ns NPT

produce nanoscale replications of
an 1so-PMMA - et-OCS nano
composite which has been
theorized to produce enhanced
mechanical properties. Thermal
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However, the mechanical properties of OSGs pose ) :
concerns for mechanical longevity.

thermal conductivity coupled with
maintained mechanical
performance makes these porous
polymers viable thermal interface
materials for efficient solar cell

-
* .
» b
A5 e
e R

Stillinger-Webber Potentials & CHARMM Potentials utilized to create
hybrid force field

Our et-OCS and PMMA thermal conductivity results
vielded a 15%+ efficiency bolstering in thermal
transport through the interface layer. This holds great
promise for future studies
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developing novel thermally K
conductive porous polymers
coupled with organosilicates for
solar cell applications.
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For upcoming work, we aim to utilize quartic bonds
and ReaxFF models to model mechanical properties of
the porous nanocomposite. With the thermal stability
calculations finished, it provides opportunities for in-
depth analysis of long term durability of the
nanocomposite.

Fig. 2:
Methyl-Bridged et-OCS Organosilicate Molecular Models [2]

Green-Kubo Formalism
We implemented the Green-Kubo Formalism into LAMMPS. The
formula utilizes 3 Tensor Values: Stress, Potential Energy, and Kinetic
Energy to find the Heat-flux. Afterwards, the heat-flux is utilized in
isotropy to find Kappa.

The prospect of an ultra-high interfacial density
nanocomposite, combining the flexibility of
PMMA, with the thermal conductivity of an OSG
molecule (et-OCS), holds serious potential for
novel solar cell materials.
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