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SCIENTIFIC CONTEXT :

This internship focuses on the theoretical modeling of thermal
transport in a newly discovered class of materials: p-type semi-
conducting 2D coordination polymers (CPs). Specifically, the

“ gy @
research targets [Cu2(1,3-BDT)In, a material that has recently :"\ “.»;, = :l
demonstrated a record Seebeck coefficient of 420 microvolts per p (‘f s 4 3.7
Kelvin among CPs, which is equivalent to traditional inorganic 4 = S
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network connected through bridging ligands , the thermal pe i“ Lo\« g’
conductivity remains a critical component of the thermoelectric A < N L :

figure of merit (ZT) that requires deeper investigation. e

1D inorganic Cu-S chains and 2D connectivity

MISSIONS :

The primary challenge in predicting thermal conductivity from an ab initio perspective is the requirement for
third and fourth-order interatomic force constants. These are computationally expensive to obtain directly from
standard Density Functional Theory (DFT). To overcome this, the intern will:

Generate High-Fidelity Data: Use the VASP (Vienna Ab initio Simulation Package) code to perform DFT
calculations on various structural configurations of the coordination polymer.

Machine Learning Force Fields (MLFF): Develop and train a machine-learned force field based on the VASP data to
reach the accuracy of ab initio methods at a significantly lower computational cost.

Anharmonic Transport Analysis: Utilize the trained MLFF to extract the high-order force constants necessary to
model phonon-phonon interactions and predict the lattice thermal conductivity.

Experimental Synergy: Compare theoretical findings with real-time measurements conducted by the
experimental group at ILM, who specialize in characterizing these materials using advanced thermoelectric
apparatus.

OUTLOOKS :

Candidate Profile:

Background in Physics, Materials Science, or Chemistry.
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