Doogooobooonooo

000000000000 (0oooono)

gboboobooboobo oobo

2400000

1 OJo0bOooboon

00 (0000)00000000000000C0OOU00U000D0DO0D0DOUDOUDODOOoOOUOO
goooo.0oooobooboooobbobooooobobooboobo,b0o0cb0oobobo0oo0.oooooaon
0000000000000 00000000000000000000 (computer simulation) 0 00 O
gb.0ooboo,bo0o0ooboooooboobooboooobbb0ooobooooboobooooboobooobooon
ooooo.o0o0,0000000000000000000000,OD000000000000000¢0
ooooboooooobooooboobboooboooooooboo,0o0b0boob0ooooobooo
00000000000. 0000000 (U0)0D0O0L0D00O00ODO0O0D0D0UO0OUO0O0O00 (Molecular
Dynamics; MD) 0O OO0OOOO0O0O0OOO0OOOOOOOOOOOOO

o OO IDOOLDDODDOUDODDOODOOOOOO

e I000ID0DDOODDDODODOUDOOUOODODOOOOD

e Molecular Dynamics Simulation, Haile, John Wiley & Sons, Inc.

e The Art of Molecular Dynamics Simulation, Rapaport, Cambridge University Press

gbooobooo,ocobbobooooooboobooobooobboooo.oooooboooobobn
oboobOoboooo,ooooocoboooboboooboooboboooboooboboobooboobooobooOon
0.00t=¢t,0000,000010000000000000000. 000000000 0DOOOO
gooogooboooo,oobooobooobobo,bbo0ooooooobooooooo.oo,boOoo
0 A00Q0QOQOOOO0OOOOOOOO.OO0 30000000, 0000D00D0000000000

O O O D
O 0 O = © @
O S
O O &

Fig. 1 O0ODOO0ODOOO AA00O00O0O



0,0000 A40000000D0O0OU0OO (@M 10). (00 AA0000O0O0O0OO0OO,0000000
00.)00000,MDO0OODOOOOOOOOOOODDO. t=t+A¢000000000000O,0
ocoooooooooooQooOooO,000 /0000 OOOOoOoOOO.00DODOOoOOoO00O00n
goooooobooooooooo MbDOOOO.

2 Joooboooooodo

oboooooooooobooboobooooboooooOobobooboon

2.1 Verlet O

o000 NOODDOOOooObOoobooooooob.ooogoooo

ocoooooo,obobobobo0ob mOOOO0O0OO0ODO.DO 000000 F,0000,000000

dQ’I"Z' Fz

= — =1, 2, ---. N 1

di2 ma ? ) 4 ) ()

go0o.300b000boo0ogo,00og sNDOU0OU0bD 20000000000 D0 D00DDOOOobOO
goboobo,0booobooboobg.

ooboooobooooooboo,0o0boo0ooboooobboOoobobo.ob0o,0b0o0b000o0oobooono

dr 1
2~ At) — 2
o = g tr(t+ At) —r(t)} (2)
000000000000, Verlet 000,00 000 » 000 v, 00
Fi(t
m@+Aﬂ:%ﬂﬂ—n@—Aw+@mﬁ—il (3)
m
1
000000D0.00000,000000000 nAt(n=1,2,3, --)00000000000000

000000.00,At000, 100 fs (1fs=10"%s) 0000 0.

2.2 OO0 Verlet O

0D0000000000000000000000000000000000000000000000
0000000000 (3)0 (1/2)r(t—2A) 00000000

ri(t+ At) = 7ri(t)+ %m(t) + %m(t)
2

- Fi(t)
::m®+mvwawﬁ§E@+gﬁfmh+§§

—m@—Aw+%m@—2Aﬂ—%m@—2Aﬂ+

Fi(t) (5)

i
gboboobtoooobobo

’Uz’(t):’Ui(t—At)_’_%Fi(t)'i‘I;i(t—At) .

0000000000000 t++At0000000000
At?
m@+Aﬂ:WJQ+AWAU+§—Fﬁ%H%A#) (7)

i

goobooboogo



23 GearUOUODOODOODOO

_ At drr(t)

ralt) = =51 )

booooooooobooobob sboooog

rh(t+ At) = ro(t) + ri(t) + ra(t) + r3(t) + ra(t) + r5(t) + O(AL°)
rh(t+ AL = ri(t) +2ra(t) + 3ra(t) + dry(t) + 5rs(t) + O(AL°)
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Table 1 Coefficients for predictor-corrector method.
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Fig. 4 EAM potential functions by Mishin et al.
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do i=1,n
alistnum(i) = 0
do j=1,n
xx = rx(j)-rx(i); yy = ry(j)-ry(i); 2zz = rz(j)-rz(i)

ix = 0; iy = 0; iz = 0O;

if (xx < -rrc) xx = xx + 1x
if (xx > rrc) xx = xx - 1x
if (yy < -rrc) yy = yy + ly
if (yy > rrc) yy = yy - ly
if (zz < -rrc) zz = zz + 1z
if (zz > rrc) zz = zz - 1z

dist2 = xx*xx + yy*yy + zz*zz
if (dist2 < rc2) then
alistnum(i) = alistnum(i)+1
J
ix
iy
iz

alist(i,alistnum(i),1)

alist(i,alistnum(i),?2)

alist(i,alistnum(i),3)

alist(i,alistnum(i),4)

endif
enddo
enddo
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000000 120000000000000random() 0000 function 000 00000000000
000000000000 i00000 1234500000000000000000000000000
ooooo)

1=12345
do j=1,12

print *,random(i)
enddo

end

function random(m)
m=48828215*m

if (m.1t.0) m=(m+2147483647)+1
random=dble (m) /dble (2147483647)

end
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gobooooooooOobOooobOob0ooOol10coobbn :000000000000O0O00000O0C0O
goboooooobooooboobobboboboobobobobo soooooboooooboobooboo

npbcx=rc/1lx+1; npbcy=rc/ly+1; npbcz=rc/lz+1
rc = 12.0d-10; rc2 = rc**x2; del=1.0d-15; del2 = del*x2
! Force and energy calculation
fx = 0.0d0; fy = 0.0d0; fz = 0.0d0; epot = 0.0d0
do i=1,n
do j=1,n
do ix=-npbcx,npbcx
do iy=-npbcy,npbcy
do iz=-npbcz,npbcz
drx = rx(i) - rx(j) - lxxix
dry = ry(i) - ry(j) - ly*iy
drz = rz(i) - rz(j) - lzxiz
rr2 = drx**2 + dry**2 + drzx*2
if ((rr2>del2).and. (rr2<rc2)) then
rr = sqrt(rr2)
fx(i) = £x(i)-vp(rr)/rr*drx
fy(i) = fy(i)-vp(rr)/rr*dry
fz(i) = fz(i)-vp(rr)/rr*drz
epot (i)=epot (i)+v(rr)/2.0d0
endif
enddo
enddo



enddo
enddo

enddo
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! ’Whole atoms’ damping (should be more efficient than below)
sp=0.0d0
do i=1,n
sp = sp+tfx(i)*vx (1) +fy (1) *vy (i) +fz (1) *vz (i)
enddo
if (sp < 0.0) then
vx=0.0d0; vy=0.0d0; vz=0.0dO0

endif
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(In main program)
! Write configuration data
if (mod(istep,10)==0) then
call conv_num_char(istep/10,stri)
call write_cfgs(22,’config’//stri//’.cfg’,n,rx,ry,rz,1lx,1ly,1z)

endif

(Subroutine 1)
! Write standard cfg format file

subroutine write_cfgs(ifile,filename,n,rx,ry,rz,1lx,ly,12)

integer :: n

double precision :: rx(n),ry(n),rz(n),lx,ly,lz
character(*) :: filename

integer :: ifile

double precision :: ang = 1.0d-10, scl_lat = 1.0d0

open (ifile,FILE=filename)

write (ifile,’(a22,i10)’) ’Number of particles = ’,n
write (ifile,’(a4,f10.5,a9)’) ’A = ’,scl_lat,’ Angstrom’
write (ifile,’(al0,f10.5)’) ’HO(1,1) ’,1x/ang/scl_lat

write (ifile,’(a10,f10.5)’) ’H0(1,2) = ’,0.0
write (ifile,’(al10,f10.5)’) ’HO(1,3) = *,0.0
write (ifile,’(al10,f10.5)’) *HO(2,1) = *,0.0
write (ifile,’(a10,f10.5)’) ’H0(2,2) = ’,ly/ang/scl_lat
write (ifile,’(a10,f10.5)’) ’H0(2,3) = ’,0.0
write (ifile,’(al10,f10.5)’) ’H0(3,1) = *,0.0
write (ifile,’(al10,f10.5)’) *H0(3,2) = ’,0.0

write (ifile,’(al10,f10.5)’) ’H0(3,3)

’,1z/ang/scl_lat
do i=1,n
write (ifile,’(£10.3,1x,a2,1x,6£15.8)’) 1.0,°A1’ ,rx(i)/1x,ry(i)/ly,rz(i)/1z,0.,0.,0.

enddo

close (ifile)



end subroutine write_cfgs

(Subroutine 1)
! Convert number to character

subroutine conv_num_char(11l,str)

integer :: 1
character (3) :: str
l=abs(11)

ibase=ichar(’0’)

iii=int(1/100)

ii=int ((1-1ii*100)/10)

i=int ((1-iii*100-1i*10)/1)

if (11<0) stop ’conv_num_char2 error’
str=char(ibase+iii)//char(ibase+ii)//char(ibase+i)

end subroutine conv_num_char



