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FERNAZE N EDL Y, AR S AR R KB REE (V, €) 1% N AR K ot etk P 4% 28 B R A e TNy«

6 6
E(V {e}) :E(V070)+V020i6i+? Z Cijeie; + ... (4)
i=1 ij=1
HAE(Vo, 0)JENASHI R R MBS, Vo REVASHT B AR . 346, ARG IE TR 1 AT I
KRR 2SR N:
ﬁ/:§o(l+e) (5)
Hrp o A AR R
PRI VRS GE RN AR e = e = (e1, ea, €3, €4, €5, €6), VI HL AL 20 AN [FJE 52 IS A% i 5 4K &R
BREMZI(AE = E(V,e) — E(V,0)), FRARYEE G722 40— WA XTI (1) — 21 E50d i, 64T
RREAN A B IR E . BVRTAG B A PR AN S B A S . XA
fn AR AR, DRSS RRIEIRIOR R, BN IR 3 P o BOE € (). EEAnsss /N A dh R R a A, el
SEIBRPER RN . Cra, Cla, Chs, CasFlCu0

§2 NABKIGRENERENTEXR
XN S AR IR A, FL s R R LAKOR -

a @a %a 0
E=|a [=| ~%a ja 0 (6)
as 0 0 c

Horba Rl e AR 1 g 4.
A] LU X RE I N AR e = (6,6,0,0,0,0)K4 501 + C1a [3):

ATZ,E = (C11 + C12)8° (7)

il AZe = (0,0,0,0,0,0) K320 — Ca:
Avf = %(011 - C12)6” (8)

X T-Css, MMM ARe = (0,0,4,0,0,0) K55
Avf = 503352 (9)

X T-Cugs HEIMNAZe = (0,0,0,5,5,0)443 21
A70E = Cy46? (10)

i, MmN AZe = (6,0,6,0,0,0)#3FIC11+ Cia~ C13FICs3 M4

AT? = (C11 + Cha + 2C15 + C33/2)8” (11)

R L, S SN T AN SE FNAR, I RIUIEES IV AR, FHEIAE ~ 68 sl FEo
# BT RAXHNAE ~ SBEATIIGA3 8 RS ST 5 REf 2R N A
E NGRSV Rt
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§3 BRI ELR

LEVEES, AL R NEREN: a), RN IR AN SR b), kPN SR
AEG, DUAAENAR G, SR RRIE 2 &AL, B FIREI kSRS, AL TR 2040 IR X =k
ik AECH AR Rk, kAR /N B R 08, DLORIESIME 3 B0 SR #tE: o), MV
AR S GBI AR IE R, AR/, A3 BNV AR BE MRS PR R IR0 1R/, fEvH b
WHE, SRR E.

N RATFEE N A AIN CAFRED 4544 ), A St R i T AR o SR 1 o7 o 75 Bt 7,
RNV ST

o JEXT/NAH AINTERARL K ks S50 GRS HOR R 167 3D AR, IXRES BRI AZ B FRIPOSCAR,

FHEEPE DUk R i defvector. £ 22 H 21 (1) —AN % A SCA-OLDPOS, JFXfOLDPOSHi—1

AEFE . KA OLDPOSAE R 20 AT Rk sk «

a . fEOLDPOSHIEE—1T, fEtitleMIF 72, /021N EOLDPOSH & 115

HHH, LIAINFATWEE T, title HAIN, 82 HOLDPOSHIS 174t " AIN
27,
b . OLDPOSHJ#% X HPOSCARMIZALL, H A T d5clf et 73 B Ak bk 5 L SR 1R
LLANFHAIN A B, IXANOLDPOSHI N U T

AIN 2
3.115653
1.000000 0.000000 0.000000
-0.500000 0.866025 0.000000
0.000000 0.000000 1.605000
2 2
Direct
0.00000000 0.00000000 0.00000000
0.333333333 0.666666667 0.50000000
0.00000000 0.00000000 0.381483673
0.333333333 0.666666667 0.881483673

o XTRFEMINAR, ££ N defvector.fF” Define the strain” {47, HUF A& (N AR M T 25 strain (i) HE
FEmRAY . Ebtmst BRI Me = (6,6,0,0,0,0)HAKHFCL + Cras AN defvect. £
[1)” Define the strain” o 5 @ L

ChIAhhhdhh% Define the strain %hUhhhhhhhhhhs
strain(1)=delta
strain(2)=delta
strain(3)=0.0
strain(4)=0.0
strain(5)=0.0
strain(6)=0.0

HrpEEA defvector BEHIRAGEIIEA WAL T, FrIPOSCAR. WAL RIS 1U$Z” Define the
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strain” i ER 73 AE S TN AR PRI FSE T AERE P9 PR, 327740 AT BRI R I - defvect. £
WAL

Chta oo oo oo o oo oo oo o 1o 1o 1o 1o 1o oo oo oo oo oo oo fo oo oo oo o oo oo o oo o oo oo oo o oo o
>this simple program to get the primitive vectors after
$\delta$ strain, in order to calculate the independent
elastic constants of solids.
usage: C!!!!! Please first prepare the undeformed POSCAR in OLDPOS
>defvector.x
>type defvector.x > create new POSCAR in file fort.3
L Y Y o Y Y Y Y Y Y Y Y YN YYYYAYA
program defvector
real*8 privect,strvect,delta,strten,strain,pos, alat
dimension privect(3,3),strvect(3,3),strten(3,3),strain(6)
dimension pos(50,3)
character*10 bravlat, title, direct
integer i,j,k,ntype, natomi, nn
dimension natomi(10)

Qoo

Chhnhhnh%% Read the undeformed primitive vector and atomic postion %%%h%Ak
open(7,file=>0LDPOS’)

Ch’% In first line of OLDPOS, please add the number

Chths of the type of atoms after the title

read(7,*) title, ntype
read(7,*) alat
do i=1,3
read(7,*) (privect(i,j),j=1,3)
write(*,*) (privect(i,j),j=1,3)
enddo
read(7,*) (natomi(i),i=1,ntype)

nn=0

do i =1, ntype
nn=nn+natomi (i)

enddo

read(7,*) direct
do i=1, nn

read(7,*) (pos(i,j),j=1,3)
enddo

Chhdhhtdhh% Read the amti of strain %A hAAh ALY
read(*,*) delta

ChhAhhhdhh% Define the strain %hUhhhhhhhhhh
strain(1)=delta
strain(2)=0.0
strain(3)=0.0
strain(4)=0.0
strain(5)=0.0
strain(6)=0.0
Chhdhhhdhh%h Define the strain tensor hhhhhhhhhhhhhhhhhhdhhhhhh
strten(l,1)=strain(1)+1.0
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strten(1,2)=0.5*strain(6)

strten(1,3)=0.5*strain(5)

strten(2,1)=0.5*strain(6)

strten(2,2)=strain(2)+1.0

strten(2,3)=0.5*strain(4)

strten(3,1)=0.5*strain(5)

strten(3,2)=0.5*strain(4)

strten(3,3)=strain(3)+1.0
Chibhhhhhhh Transform the primitive vector to the new vector under strain’ihh%
C strvect (i, j)=privect(i,j)*(I+strten(i,j))

do k=1,3
do i=1,3
strvect(i,k)=0.0
do j=1,3
strvect (i,k)=strvect(i,k)+privect(i,j)*strten(j,k)
enddo
enddo
enddo
Chhhhhhhls Write the new vector under strainlhhhhhhhlhlhhlh
do i=1,3
write(*,100) (strvect(i,j),j=1,3)
enddo
100 format (3£20.15)
Chhlhththts Create the POSCAR for total energy calculation %%hhikhhltthlhlhlelhd
write(3,’(A10)’) title
write(3,’(£f15.10)’) alat
do i=1,3
write(3,100) (strvect(i,j),j=1,3)
enddo
write(3,’(10I4)’) (natomi(i), i=1,ntype)
write(3,’(A6)’) Direct
do i=1, nn
write(3,100) (pos(i,j),j=1,3)
enddo
Chthotalotolos

end

fEdefvector.fr, IR HIE H AL fntype ki E T, 55 K10, G0 -1 IR E H K
K, % A T30 K natomi(10) LA A L write(3,(1014)’) (natomi(i), i=1,ntype)” ]
710147

fEdefvector fH BB U THFEHINAR 5, 5] L iEdefvector.f (ffiHg77 -o defector.x
defector.f) 75 2| Hdefvector.x.
HES U VASPEL I A SCAFKPOINTS RIPOTCAR . LA T 47 B #3151 T INC AR relax,
RN RL R

SYSTEM = A1N
ENCUT = 400
ISTART = 0
ICHARG = 2
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ISMEAR = 0; SIGMA = 0.2
NSW = 60; IBRION = 2

EDIFF = 1E-5
EDIFFG = -1E-2
ISIF = 2
POTIM = 0.2

PREC = Accurate
LWAVE = .FALSE.

TIAMERE S X AR B S R BEA T B REREAT IRIINC AR static, BN A LB

SYSTEM = AIN
ENCUT = 400
ISTART 0
ICHARG 2
ISMEAR -5
EDIFF = 1E-5
PREC = Accurate
LWAVE = .FALSE.

BBEK, B Jex AR G POSCARBEAS [l g HE K,

SO R e A, T

XA 2 ) 45 R BEAT I 25 5 REVH 749 2 N AR AR RS R B BE Bror (6) 0 e HP N2 I RO 4]

HPOSCARI T defvector. x4 1541

o — BRI LS AR HEAT b B VLo B fRf 5l — 4 B OBl O) 53 4R

JERSEREAT KRR BB 15 2 ORI R

ER: Euor(0) 2 RN RNEBE, Vo RV R KA. AEVASPH L EA]

B AT e VRIAS, 1 eV/A3 = 160.2 GPa.

I i (7 A ML BE TH S A5 T UE S — P bash JIAKHETT, 4.

#!/bin/sh

for i in -0.018 -0.015 -0.012 -0.09
0.03 0.06 0.09 0.012 0.015 0.018

do
echo $i | defvector.x
cp fort.3 POSCAR

HHH#H

cat > INCAR <<!
SYSTEM = Al1N
ENCUT = 400
ISTART = O
ICHARG = 2

ISMEAR = 0; SIGMA = 0.2
NSW = 60; IBRION = 2

EDIFF = 1E-5
EDIFFG = -1E-2
ISIF = 2

0.00 \
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POTIM = 0.2
PREC = Accurate
LWAVE = .FALSE.

LCHARG =.FALSE.
!

echo "delta = $i "; vasp

cp CONTCAR pos.$i
cp CONTCAR POSCAR

cat > INCAR <<!

SYSTEM = A1N
ENCUT = 400
ISTART = 0
ICHARG = 2
ISMEAR = -5
EDIFF = 1E-5

PREC = Accurate
LWAVE = .FALSE.

LCHARG =.FALSE.
!

echo "delta = $i "; vasp

E=‘grep "TOTEN" out.$i | tail -1 | awk ’{printf "%12.6f \n", $5 }’°
echo $i $E >>SUMMARY

done

o XA E INAE, e LTSS T ROV LA SRR 4 B QP (O
SHE, ULLE
X LA AR (LG A AT ) RISk AR R o N AR RIS PE R BRI DGR, W RAS 2% 30k (1, 4).

S0k
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