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Outline of the report

1ε Modified analytic embedded-atom method (MAEAM)

2ε Irradiation damage in helium doping iron

3εIrradiation damage in NiMo binary alloy 

4ε Irradiation damage in helium doping vanadium

5ε Irradiation damage in tungsten

6ε Irradiation damage in amorphous

7,    Fe(001)-Li solid-liquid interface under irradiation



Potential

Modified analytic embedded atom method (MAEAM )
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modified analytic embedded-atom method

For pure elements
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The parameters in the cross interaction 

term obtained by fitting the formation 

enthalpy of Ni-Mo alloys
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Modified energy

Cross interaction term

modified analytic embedded-atom method



Å Reduced activation

ferritic/martensitic

(RAFM) steel;

Å Vanadiumbasedalloys

(V-4Ti-4Cr/V-5Ti-5Cr);

Å SiCf/SiCcomposites

Reduced activation materials for fusion reactor

Backgrounds
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Helium clusters formed in iron (a) and vanadium (b), where the color shows the number of He 

atoms included in  the clusters

Most helium atoms get clustered in iron, but only a few helium atoms clustered in 

vanadium. Clustering of interstitial helium atoms in Fe is much more obvious than 

that in vanadiumή

Clustering properties of helium in iron

Hu N, Deng H, Hu, W, et al. RSC Advances, 2016, 6(32): 27113-27118. 

Hu N, Deng H, Hu, W, et al.. Nuclear Instruments and Methods in Physics Research Section B: 

Beam Interactions with Materials and Atoms, 2013, 303: 72-74.



At 100K (a), theproductionof Frenkelpairsincreaseswith PKA energyincreases,

butdecreaseswith Hecontentincreases;

At 300K (b), theproductionof Frenkelpairsincreaseswith PKA energyandHe

contentincreases

Defect production in substitutional-helium doping Ŭ-iron 

under irradiation
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Defect production in interstitial-helium doping Ŭ-iron 

under irradiation

ü Number of displacementinduced

Frenkel pairs increaseswith he

contentincreases;

ü With same He content, the NFP

increaseswith the PKA energy

increases;

ü With same PKA energy and He

content, the number of FPs

increases with temperature

increases (except for the case

CHe=0)

The increase of helium atoms increases the number of defects and the increasing 

rate can be greatly enhanced by the increasing of PKA energy and initial radiation 

temperature 

Defect production in substitutional-helium doping Ŭ-iron 

under irradiation
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Distance to the center of cascade region (a
0
)

 r
V

 r
Fe

 r
He Vacancy SIA and helium

defect distribute in

different shellsaroundthe

centerof cascaderegion.

Defect distribution around displacement cascade region in 

interstitial -He doping Ŭ-Fe


