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Electron-temperature dependent 
interionic potential for Au



2T Atomistic Model of Irradiation
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-
 

MD for ions + thermostat due to electrons

- Interionic potential:
electron temperature dependent (ETD)

-
 

Thermal conductivity equation for electronic 
subsystem:



Development  of EAM potential:
force matching to ab initio data

Configuration set
(+ per-atom forces, 
energies, stresses)
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Atomistic simulation 
of laser ablation of Au
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2T Atomistic Model of Irradiation
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-
 

MD for ions + thermostat due to electrons

- Interionic potential:
electron temperature dependent (ETD)

-
 

Thermal conductivity equation for electronic 
subsystem:
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I = 500 J/m2 d = 20 nm

Rarefaction wave in 2T media
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I = 1600 J/m2

Ablation on short and long timescales
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Atomistic simulation 
of radiation damage in Mo



30 nm

Damage produced by fission products

• primary radiation damage

• clustering of defects

• change of the mechanical properties



Damage produced by fission products: swelling



Constructing interatomic potentials for 
Mo-Mo, Mo-Xe, U-U

Configuration set
(+ per-atom forces, 
energies, stresses)

EAM potential

Static and kinetic
characteristics



EAM potential for Mo that describes 
energies of defects
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Surface

1000 K, 3.16 A 
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Mo irradiation by Xe ions: evolution of defects



Displacement cascade: Self interstitial atom clusters

sessile sessile mobile
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Surface
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Displacement cascade: vacancy dislocation loops



1000 K, 3.16 A 
E (Xe) = 42 keV 

(Starikov Mo-Xe)

Displacement cascade: vacancy dislocation loops
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Conclusions 

1.Electron temperature dependent potential is 
constructed by force matching to DFT data

2.High electron pressure lead to a faster expansion and 
ablation at “short”

 
times

3.Dependence of ablation depth on absorbed fluence: 
self-consistent description of different experiment is 
achieved

4.Mo foils under Xe
 

irradiation: vacancy dislocation loops 
formation near the surface

5.Increase of the ion mass lead to an increased of the 
defect yield
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