
1 import numpy as np

2 F i l e=’ gen . eam . a l l o y ’

3

4 opt param = { ’ r e ’ : 2 . 9 5 66 , ’ f e ’ : 1 . 5 2 95 , ’ rhoe ’ : 2 0 . 1 835 , ’ rhom ’ : 0 . 7 0 73 , ’

alpha ’ : 9 . 0 5 71 , ’ beta ’ : 5 . 4 6 86 , ’ kappa ’ : 0 . 4 3 15 , ’ lamda ’ : 0 . 8 6 42 , ’ etha

’ : 1 . 3 0 71 , ’A ’ : 0 . 2 1 29 , ’B ’ : 0 . 3 1 36 , ’Fe ’ :−2.4240 , ’Fm0 ’ :−2.2719 , ’Fm1

’ :−0.8405 , ’Fm2 ’ : 1 . 7 5 48 , ’Fm3 ’ : 0 . 3 2 34 , ’Fn0 ’ :−2.3842 , ’Fn1 ’

:−0.4126 , ’Fn2 ’ : 1 . 0 2 58 , ’Fn3 ’ :−2.9954 , ’F0 ’ :−2.4221 , ’F1 ’ : 0 . 0 0 00 , ’

F2 ’ : 1 . 8 1 60 , ’F3 ’ : 0 . 8806}
5

6 l o c a l s ( ) . update ( opt param )

7 ( rhol , rhon , rho0 )= (rhom∗ rhoe , 0 . 8 5∗ rhoe , 1 . 1 5∗ rhoe )
8

9 r h o l i s t = np . arange (0 .0 , (2 .0−0.2∗10∗∗(−4) ) ∗ rhoe , 0.2∗10∗∗(−3)∗ rhoe
)

10 r l i s t = np . arange ( 0 . 0 , 7.0−0.7∗10∗∗(−4) , 0.7∗10∗∗(−3) )

11 F r h o l i s t = [ ]

12 p h i r l i s t = [ ]

13 r h o r l i s t = [ ]

14 r p h i r l i s t = [ ]

15

16 f o r rho i in r h o l i s t :

17 i f 0 . 0 <= rho i < rho l :

18 F rho = Fm0∗( rho i / rho l −1)∗∗0 + Fm1∗( rho i / rho l −1)∗∗1 + Fm2

∗( rho i / rho l −1)∗∗2 + Fm3∗( rho i / rho l −1)∗∗3
19 e l i f rho l <= rho i < rhon :

20 F rho = Fn0∗( rho i / rhon −1)∗∗0 + Fn1∗( rho i / rhon −1)∗∗1 + Fn2

∗( rho i / rhon −1)∗∗2 + Fn3∗( rho i / rhon −1)∗∗3
21 e l i f rhon <= rho i <rho0 :

22 F rho = F0∗( rho i / rhoe −1)∗∗0 + F1∗( rho i / rhoe −1)∗∗1 + F2∗(
rho i / rhoe −1)∗∗2 + F3∗( rho i / rhoe −1)∗∗3

23 e l i f rho i >= rho0 :

24 F rho = Fe∗(1− etha ∗np . l og ( rho i / rhoe ) ) ∗( rho i / rhoe ) ∗∗ etha
25 F r h o l i s t . append ( F rho )

26

27 f o r r in r l i s t :

28 ph i r = (A∗np . exp(−alpha ∗( r / re −1) ) ) /(1+( r / re−kappa ) ∗∗20) − (B∗
np . exp(−beta ∗( r / re −1) ) ) /(1+( r / re−lamda ) ∗∗20)

29 rho r = ( f e ∗np . exp(−beta ∗( r / re −1) ) ) /(1+( r / re−lamda ) ∗∗20)
30 r ph i r = r ∗ ph i r

31 p h i r l i s t . append ( ph i r )

32 r h o r l i s t . append ( rho r )

33 r p h i r l i s t . append ( r ph i r )

34
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35 f = open ( F i l e , ’w ’ )

36 f . wr i t e ( ’ This i s generated by Xin group . \n ’ )

37 f . wr i t e ( ’Au eam po t en t i a l . \n ’ )

38 f . wr i t e ( ’ Contact : hxin@vt . edu \n ’ )

39 f . wr i t e ( ’ 1 Au \n ’ )

40 Nrho = len ( r h o l i s t )

41 drho = r h o l i s t [1]− r h o l i s t [ 0 ]

42 Nr = len ( r l i s t )

43 dr = r l i s t [1]− r l i s t [ 0 ]

44 c u t o f f = r l i s t [−1]

45 f . wr i t e ( ’%d %16e %d %16e %16e\n ’ % (Nrho , drho , Nr , dr , c u t o f f ) )

46

47 LattConst = re ∗np . s q r t ( 2 . 0 ) #LattConst o f FCCmetal=re ∗np . s q r t ( 2 . 0 )
48 f . wr i t e ( ’%d %e %e %s \n ’ % (79 , 0 .1969670000E+03,

LattConst , ’ f c c ’ ) ) #atomic numbers , mass , LattConst ,

Latt iceType

49

50 f o r i in range (Nrho ) :

51 f . wr i t e ( ’%.10e\n ’ % F r h o l i s t [ i ] )

52

53 f o r i in range (Nr) :

54 f . wr i t e ( ’%.10e\n ’ % r h o r l i s t [ i ] )

55

56 f o r i in range (Nr) :

57 f . wr i t e ( ’%.10e\n ’ % r p h i r l i s t [ i ] )

58

59 f . c l o s e ( )
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