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Abstract

Graphene, as a novel and popular material, has garnered escalating attention due to its outstanding
properties and holds vast application prospects in domains such as optoelectronic devices, sensors,
and thermal management materials. In this paper, the CASTEP of the first-principles calculation sim-
ulation software Material Studio was employed to construct graphene and geometrically optimize
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it to achieve stability. The optical and thermodynamic performances of graphene under 514.5 nm
laser incidence were analyzed. The results indicated that graphene possesses excellent photother-
mal properties. The absorption of graphene in the low-energy and medium-energy regions is rather
remarkable, and its strong absorption in the ultraviolet region can be applied in ultraviolet filters
and photovoltaic devices. The high Debye temperature of graphene and its stability at high temper-
atures endow it with significant application potential in thermal management materials and high-
temperature applications, expanding the application of graphene in optical components and ther-
mal management materials and providing more theoretical support for experiments.
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Figure 1. Comparison of graphene morphology: (a) Before optimiza-
tion; (b) After optimization
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Figure 2. The reflectivity of graphene varies with energy
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Figure 3. The absorption rate of graphene varies with energy
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Figure 4. The refractive index and extinction coefficient of graphene
change with energy
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Figure 5. Curve of graphene dielectric constant with energy
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Figure 6. Enthalpy, Free Energy, and T x entropy with temperature
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Figure 7. The specific heat capacity of graphene varies with temperature
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Figure 8. Debye temperature curve of graphene varies with temperature
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