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QuantumATK Software Solution for 
Materials Modeling

QuantumATK is a complete atomistic simulation toolkit developed and supported by world leading atomic-scale modeling experts. 
QuantumATK reduces time and cost in materials R&D by enabling more efficient simulation workflows in the screening process of 
new materials which can replace or guide experiments to select and optimize materials in a product system.

The advanced graphical user interface and the unique 
completeness of methods available in QuantumATK 
empower our users to compute a wide range of 
both basic material properties, such as electronic, 
structural, optical, thermal, magnetic, and mechanical, 
as well as other characteristics which require a more 
complex simulation setups, e.g. electronic and thermal 
transport, electron-phonon coupling, piezoelectricity, 
thermoelectricity, and more, all within an integrated 
framework.

•	 Calculate  bandstructure, DOS and 
their projections, phonon-limited 
mobility, etc.

•	 Study electronic structure of interfaces 
between materials

•	 Simulate electronic surface states in 
external electric fields

•	 Predict reaction mechanisms with and 
without electric field

Advantages
•	 DFT-LCAO and DFT-PlaneWave code in 

one framework: adjust/test tradeoffs 
between speed and accuracy

•	 Advanced user-friendly methods to 
include electron-phonon coupling, even 
for large systems

Electronic Properties

•	 Simulate Raman, infrared and opti-
cal spectra

•	 Resolve phonon contributions
•	 Obtain refractive indices, extinction 

coefficients, reflectivity, susceptibili-
ty, optical conductivity

•	 Calculate electro-optical tensor
Advantages
•	 Fully automated workflows in 

NanoLab GUI to reduce the chance 
of errors and TAT

•	 Advanced features for polar materi-
als (ionic contribution, temperature 
dependence through electron-pho-
non coupling)

Optical Properties

•	 Calculate elastic constants and more 
general moduli, such as bulk, shear, 
and Young’s modulus

•	 Gain insight into physical process-
es (e.g., creep simulation, thin film 
growth)

•	 Obtain thermal conductance/conduc-
tivity, also for interfaces 

 Advantages
•	 Optimized for large scale molecular 

dynamics simulations
•	 More than 300 empirical classical po-

tentials available (combine them and 
add your own or literature potentials)

•	 Perform highly customized simula-
tions of mechanical properties

Mechanical and Thermal Properties

QuantumATK Materials Modeling Application Examples

NanoLab (GUI)
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•	 Build and equilibrate polymer sys-
tems 

•	 Obtain thermomechanical properties, 
such as glass transition temperature, 
elastic and dynamic moduli

•	 Simulate heat transport
•	 Calculate optical properties
Advantages
•	 Extremely flexible builder
•	 Fully automated workflows
•	 Study polymers blended with other 

polymers, molecules and nanopar-
ticles

•	 Highly scalable MPI parallelized 
molecular dynamics engine

Polymers

•	 Obtain photocurrent density as a 
function of applied volage and photon 
energy at different temperatures

•	 Investigate how open circuit voltage 
(OCV) depends on light intensity and 
temperature

•	 Calculate power density as a function 
of applied voltage at different tem-
peratures

•	 Investigate band alignment in various 
interfaces (front end, back end, etc.)

Advantages
•	 Simulate surface effects and strain
•	 Include temperature effects on OCV 

and photocurrent

Solar Cells & Batteries

•	 Investigate the nature of active sites 
and reaction mechanisms (transition 
states, reaction pathways, reaction 
barriers) with and without an electric 
field

•	 Obtain equilibration separation 
distance and Mulliken charges on 
adsorbate atoms as a function of the 
applied field

Advantages
•	 Simulate properties of a truly semi-en-

finite system 
•	 Simulate surface chemistry in elec-

trostatic fields, important for fuel cell 
engineering

Catalysts
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Types of Systems
molecules bulk2Dnanostructures interfaces surfaces

poly(crystalline), amorphous, alloys


