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Objectives 

• Motivation: Ab Initio Simulation Tools are Awesome 
 

• Introducing OWETP 
 

• Case Study I: Structural Properties of TMDs 
 

• Case Study II: Thermoelectric Properties of  Silicon 

 
• Future Work 



Motivation 

 Simulation Tools Provide insight into the structure of materials 
 

 They can corroborate experimental data 

Experiment Simulation 

Reliable Results 



        OWET nanoHUB Simulation Tool 
(Optimized Workflow for Electronic and Thermoelectric Properties) 

Material Project Database Electronic Structure 

LanTraP nanoHUB tool ICSD via Materials Project 



Connect to the Materials Project Database 



Case Study I: Structural Properties of Transition Metal Di-chalcogenides (TMDs)  

OWETP 
Materials Project 
Experimental Value 



Case Study I: Structural Properties of Transition Metal Dichalcogenides (TMDs)  



Thermoelectric Ab Initio Calculations via LanTraP 

         BAND STRUCTURES 
(Via Density Functional Theory) 

         DENSITY OF MODES 
(Via Landauer-Datta- Lundstrom) 

         THERMOELECTRIC METRICS 

 Kruglyak, Yuriy., “Landauer-Datta-Lundstrom Generalized Transport Model for Nanoelectronics,” Review 
Article , Volume 2014, Article ID 725420 



Case Study II: Thermoelectric Properties of Silicon  



Quantum Espresso Input Files  
VC Relax 

Self Consistent Field (scf)  

Non-Self Consistent Field(nscf) 

Bands 



Case Study II: Thermoelectric Properties of Silicon  

Electrical Conductivity 

Seebeck Coefficient Electronic Thermal Conductivity Figure of Merit 

Band Structure Density of Modes 

Call LanTraP 



Future Work 

 We Would like to extend to the case of phonons in our 
     thermoelectric study. 
 
 Include examples of monolayers and more complicated structures. 
 

 
 We would to be able to connect to more nanoHUB tools 



Conclusion 

Ab Initio simulation methods may not be available to scientists due to the complexity of 
their infrastructure. In this effort, we offer to bridge that gap and encourage both 
theoretical and experimental scientists  to explore the predictive power of these tools. 
The OWETP python notebook offers a straight forward, more accessible way to carry out 
simulations from first principle’s theory.   
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