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Combined modecubar dvnamies - peprisentative valome cleement modeling of

thirmal condluetion of graphene nwomokiyer deposited o an amarphous silicon
e substrate
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sz 1o thezir higher slectneal and fsermal condsennviiy properiics, graphene and graphens-
based nanenals have largely atracted the amentom in the field of mserials science. The
electrical conductiviny of ssepended monolayer graphese is o to 2490 000 07w and themeal
conductivity is between 2 L0500 W o™ K which is one of the highest values knows 2o fir
The remariable clecirical and thermad propertics nmake gmphene o perfect material 1o be wsed
i elecorical devices. However, graphene hes limitanoss when it is w be wsed o a
theermoelectnic material due 3o its high themeal conductivity. [n an amemgpt io reduece 2 thamal
conductivicy, we have cxperimestally deposited o few layers of graphene onto o 5150
smbatmate wwing & thermal evoporation techmique. To the best of our iemcdedge, this
methodalogy was used for fhe first tinee in the world. The redection of graphene’s themmal
conductivicy, when sgpported on & swbetraie, was fra predicied by Blemess e al. The
experimental investigatons on Sis phemomenon was previously reported by Seol asd Prasher.
In this wark, we developed an anabyticsl model using & Bepresentstive Woluns: Flement (RVE)
approach o explain the hest wanspon of supponoed graphene. To caboulme the in-plane theneal
conductivicy and inter-layer themsal conductivity between the graphene and Sit: lavers md 1o
valudaie the anshyticsl model, we performeed eviessdve malemular dynamies (MO} senulations
The grephene-5ilh sysiem wis buill and smalyeed wing Yisual Molecular Dynamics (YMDp
vi.9, amd MDDy calculstions were performed using the Large-scale AscenicMolecular Massively
Parulle]l Simubaior (LAMMPS) code. The resalis from the MD simolotions were in e coelbem
agrecmem with the amalyrical model, which indiceses dhat our analytical meodel can be used 1o

accumbely describe the beal trerapont @0 supponed-graphess.
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