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Abstract: Density functional theory (DFT) is a quantum mechanical method for electronic structure calculations, which becomes an
effectivecomputational tool in materials science and chemistry. In the study of fluorescent materials, DFT calculations can be used to
determine the crystal structure, calculate the materials band structure, and density of states information to clarify the nature and
characteristics of fluorescent materials, thus providing a basis for material design and optimization. In addition, high-throughput
computations based on DFT calculations can rapidly evaluate the properties of numerous materials, accelerate the development
process of new materials, and reduce research costs. This review introducedthe application of DFT calculations in the study of
fluorescent materials and discussed the future development prospects.
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Fig. 1 Traditional experimental method is combined with the theoretical and computational simulation method
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Table 1 Calculation modules of Materials Studio software and the characteristics of each functional module

Materials studio software calculation module

name

Function Module Features

Materials Visualizer

Provide the necessary tools for model building, which can intuitively observe, adjust and analyze structural

models, and provide all the tools required for data processing.

Discover Using multi-molecular mechanics and dynamics methods to accurately calculate the minimum energy
composition, the structure and motion trajectories of molecular systems, etc.

COMPASS The structural, conformational, vibrational, and thermophysical properties of various molecules in isolated or
condensed material systems can be accurately predicted over a wide temperature and pressure range.

Amorphous Cell Typical models and main properties of complex amorphous systems can be predicted, and the properties
studied include cohesive energy density (CED), equation of state behavior, chain packing and local chain
motion, etc.

Reflex Simulate X-ray, neutron, and electron diffraction patterns of powders of various crystalline materials.

Reflex Plus Reflex Plus provides a complete set of tools for determining crystal structure from high quality powder
diffraction data.

Equilibria It can calculate the phase diagram of one-component systems or hydrocarbon compounds and
multi-component mixtures, and can also obtain the change of solubility with temperature, pressure and
concentration, and calculate the virial coefficient of one-component.

DMol3 Proprietary density functional (DFT) quantum mechanics program, the only commercial quantum mechanics
program that can simulate the processing and properties of gas phases, solutions, surfaces, and solids in
chemistry, materials, chemical engineering, and solid-state physics.

CASTEP Electronic structure, energy band and density of states, optical properties of crystals, point defect properties,

extended defects, three-dimensional charge density and wave function of the system can be studied.
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