MDSPASS (md2009) HAGE~ == 7)1

Y. Umeno
Tk 21 10 H29 H

1 Tutorial
1. Ny r—=o%Fyoa—R, EETS

tar xvfz md2008.tar.gz
cd md2008

2. itHRM7 > AV EARE

cp setdat.sample/SETDAT.typical SETDAT
3. AV T4 T V=Y ar Ty ANVERE

cp config.sample/CONFIG.Si333 CONFIG
4. FKAT

./mdspass
5. 7 =47

gnuplot
> p ’energy.d’ title ’potential energy’ w 1,’’u 1:4 title ’total energy’ w 1

* ymd.binary 2SE R & X2,
./build

EIBHE, steT AV NUTAUNANEINTZFEITT 7 AV (mdspass) WALV Y T 4 L7k Jilay—
SNHDT, ThEFRITT 5.
* Segmentation fault 72 & THEITT L WIGFEICIE, sreT 1 L 7 b U KO Makefile % 5 &,

FC

ifort
%
FC = ifort -static

&L TH5D, (Warnings 23 HANHER)



2 Input/output files
2.1 Input
o SETDAT: StHRMMNEHESAENT 7 AL,
e CONFIG: J§ &, JS7HibLOMHTLRT oy VinEhhiz7 7 AL,

e CONT: SETDAT T continue_md yes L7 -> T\ 5 & &, Z I 6 HERM ERAAENGHED el T S
n5.

° CONT VAR: SETDAT T continue_md yes ¥ > (WA & X, ZZ/256 FIRE 7V U X AICH
Y S R A A ENETED T SN 5.

2.2 Output

e CONFIG.END/CONFIG.END.FRA: CONFIG 7 7 A )V &[5 TH 2708, FHEK [FoT —205FH
TAEN S, CONFIG.END.FRA [ FJHFHECEDS fractional TEMN TS,

o energy.d: A5 v THDORT VT ¥ )V R)UF —, JHHIZ R)LX —, LT R)VF—, eV/atom.
o stress.d: AT v T HDIETIRIY (xx,yY,22,Xy,X2,yX,y2,2X,2y). HAld GPa.

e conf.xyz/confxsf/conf.cfg: JFETHIED xyz, xsf B L cfg FZA 7. 10 AT v THIC FHE SN 5,
(Note: xyz I% rasmol % xcrysden, xsf |& xcrysden, cfg |3 atomeye 72 & T /{5 Z & A%a]EE, )

o celld: A7 v 7 ORI A X (A). hlxhlyhlzh2x,h2y,h2z h3x,h3y,h3z DIE.

o LAST: Gt ZMK T L 72Fo, JHTRECHEL L OBEIEIN TS, ZhE CONTIZaE —L
T (cp LAST CONT), continue_md yes CHEITTIULEMFufrsh 5.

e LAST.VAR: HHEZMK L zF®, FIRE 7= U X LICHET 2 E#EH N Tnd, 2z CONT.VAR
ICa2E—L T (cp LAST.VAR CONT.VAR), continue_md yes TFEITTIULiEIFfrIh 5.

2.3 Potential function

EAMPARAM.* IZ EAM RT ¥ ¥ )V W5t Ho & FilasAE 4. (Please don’t touch!)
pot/ T4 LI M UIKEMTWEBLENH S (16.8.06 L F).

3 SETDAT file

SETDAT 7 7 A ). A X¥ F & BAUF 2N ZN D command DEHDH S (137). 7235, Instability check
ICDOWTE 7 E 2 B,



SETTING FILE

For real number input, use double precision form
unit should be in MKS (e.g. m, K, Pa)

For logical input, not only .true./.false.

but YES/Yes/yes/NO/No/no are acceptable.

For more detail, please check ’readcondition.F’

H H HF H OH OHF O OH H

# Time step WflJ AT v 7
dt 1.04-15

# Setting cut-off radius.. not recommended 71 v M A 7 (HEML TLZSW)
#rc 8.0d4-10

# Setting cut-off radius for book-keeping. 7 v 7% —t 7 HE

frc 3.04-10

# Interval of bookkeeping 7 v 7/ X —E UV & AT v T HITITON

nbk 20

# Iteration number MD ® AT v 7
step_ite 100

# Tolerance (energy change(eV/atom) or max.force(eV/ang) or stress change (Pa)) MD Di&k [
RIFZAFE. T AP AT ROTZOEL .

# negative value or comment out to ignore

#tolfor 1.0e-3

# Energy tolerance

#tolene -1.0e-10

# Stress tolerance

#tolst -1.0e-3

# Velocity scaling (nonzero means interval steps) WEAr—1) 7

vscale O

# Atom damper for relaxation (1=GLOC, 2=FIRE) #EFIZtHEZ >
damper 0

# Constraint of cell-deformation (works for cell-changing algorithm) ®JVOEZIMHRT 5
cellconstx no
cellconsty no

cellconstz no



# Algorithm number 7V U AL (7 VH T )V) OIFE

I 0=Velocity Verlet, NVE (Allen & Tildesley)

I 1=Gear’s P-C, NVE (Allen & Tildesley)

! 2=Gear, NVT (Nose thermostat)

| 3=Gear, NPH (Andersen pressure control)

! 4=Gear, NPT (Nose and Andersen)

! 5=Gear, NPH-PR (Parrinello-Rahman)

! 6=Gear, NPT-PR (Nose and Parrinello-Rahman)

! 7=Stress relaxation by annealing, no atom motion

I 8=Stress relaxation by annealing, atom motion by verlet

! 107=Gear, Stress relaxation by NPH-PR & breaking

H OH H OHF OH OH OH O OH

algorithm O

# Weight of piston/thermostat (positive value) £/ - BEHIHDOFEDO Y = 4 K
# (1.0d0 is default. large value for slow response.)

stress_weight 1.0d0

temp_weight 1.0d-1

# Periodic boundary JEJHIFEFRSMF
pbcx yes

pbcy yes
pbcz yes

# Target temperature X in/%
temp_set 100.0d0

# Target stress XTI
# For Andersen method, use sgm_set
sgm_set 0.0d6

# For Parrinello-Rahman method, use following values

sxx 0.0d6
syy 0.0d6
szz 0.0d6
syz 0.0d6
szx 0.0d6
sxy 0.0d6

# Continue? If yes, CONT is used. (should be copied from LAST) #lkfiz?
# Otherwise CONFIG is used. (Remember: last conf is saved to CONFIG.END)

continue_md no

# Whether initial velocity is given (does not work when contine_md) #JiE/&% 52 % ?



ini_velocity yes

MD Bt H %2 & 5 —IERF AT - 7o (R 2 BRAFL Z2ORE, DIT2IEET 2.

appl_temp_step /ZIR{F& LT 2 27 v 7

appl_temp_length d/SIRIFZ kit d 2 27 v THL

appl_temp_templ T Dff, /%% M[ICT 2% %

appl_temp_temp2 i SLIRIEIE [IRHC, R E M ISR 370 & 30E

PITFofIClE, 5000 A5 v 726 5010 A7 v 7 D&Y 10KICL, 5011 A5 v 7 T 0KIZT 5.
appl_temp_step 5000

H H H ¥ O

appl_temp_length 10
appl_temp_templ 10.0
appl_temp_temp2 0.0

# Instability check

inst no

# DUTEEAL T2 S0y (for experts)

# Infinitesimal strain for numerical evaluation of elastic constants

# If the value is positive, elastic constants are calculated at the end of MD
# Cubic symmetry is assumed

econstd -1.0d-3

# Voronoi polyhedron analysis: radius (ang), zero or negative means no analysis

voronoi -6.0

4 CONFIG file

4.1 Copper unit cell

CONFIG 7 7 A )L

Cu <— JFTFE, JETEN DL DR WIEEITZ ZIc#L,
EMT_JSN <—— RF vy, ZOEElL EMT(Surface Science 366 (1996) 394-402).

4 < JFFoRN.
3.58736 <-- BFER a(A).
1.0 0.0 0.0 <—— BFXIZ L1, aficshd.
0.0 1.0 0.0 <—— HTRZ KV 2, aff&h b,
0.0 0.0 1.0 <—— BFXZ L3, afishsd.

fra <—= DTORERFEREN LIV T EMTEETH A 6NE 28 %RT. abs b A,
0.0 0.0 0.0 <-- JErT oK, N{THe<.
0.0 0.5 0.5



0.5 0.0 0.5
0.5 0.5 0.0

FEDRTE BN L 12 < OGBS, xyz BECHS T@E ) $7203 F(EE) % %
LZEMTED, e R,

0.00.00.0 FFF
0.00.50.5TTF
0.5 0.0 0.5
0.50.50.0

3, N EHoOBEAEEEL, 2EHOE L x, y AHANO#|EZ2 T %L, 3, 4 HHOFEFIIHL 221

Z e RIRT.

BUEM A EER R T > ¥ v V¥ =T =KL Table L ® & BV,

[ X

o Tersoff 11T 2 FHFHO 7L U XLHEIN T2, (a) Ry KA —4F —IH (bi;) % matrix & L Tt

WCEHEL THL, (b) by MREE R LK —HET S, =7 —F T “Tersoft” 137 )L 1) XL (a),
“TersoffNM” 137 )V U XL (b) Z4FET 5. AIEFEETH L0 NSIMENVTIETT—Lnb, T
DIFEIZIE TersoffNM % iR &7z,

o (iBEC 15.8.06) %7z, (a)lF LM KZIWIGEICH AT VHBENKIL 2V IERGELE 225 (v
I K AMETE 2000 FEE DL FIFHESEC 200y, T DI AIC Y TersoffNM % ik &7z,

4.2 SiC (binary system)
FBUSTF RN B 55513 CONFIG 7 7 A VIFLI T L 91ck 5. $bb, —{THT Multi 2 fFEL, J&

TR x,y,2z DN JE % 5 <

Multi
Tersoff M
8

4.37
1.000000000000000  0.000000000000000  0.000000000000000
0.000000000000000  1.000000000000000  0.000000000000000
0.000000000000000  0.000000000000000  1.000000000000000

fra
0.000000000000000  0.000000000000000  0.000000000000000 Si
0.500000000000000  0.500000000000000  0.000000000000000 Si
0.000000000000000  0.500000000000000  0.500000000000000 Si
0.500000000000000  0.000000000000000  0.500000000000000 Si
0.250000000000000  0.250000000000000  0.250000000000000 C
0.750000000000000 0.750000000000000  0.250000000000000 C
0.250000000000000  0.750000000000000  0.750000000000000 C
0.750000000000000  0.250000000000000  0.750000000000000 C



Table 1 Keywords for potential selection.

Keyword Potential Reference

EMT_ST1 EMT for Au J.Chem.Phys. 92 (1990) p.6306
EMT_HM1 EMT for Cu J.Phys.: Condens. Matter 1 (1989) p.9765
EMT_JSN EMT for Cu, Ag, Au, Ni, Pd, Pt Surface Science 366 (1996) p.394
EAM_MIS Mishin potential for Al, Cu, Ni PRB 59 (1999) p.3393

EAM Mishin (Synonym of above)

EAM_FS1 Finnis-Sinclair potential for Fe Phil. Mag. A 50 (1984) p.45
EAM NiAl EAM for NiAl by Mishin PRB 65 (2002) art.224114

GEAM PRB Generalized EAM for 16 species of metal PRB 69 (2004) art.144113*!
GEAM AM Generalized EAM for 16 species of metal Acta Mater. 49 (2001) p.4005
EAM GEAM (Synonym of above)

Tersoff B Tersoff potential (B, surface structure) PRB 38-14(1988)p.9902
Tersoff C Tersoff potential (C, elastic property) PRB 38-14(1988)p.9902
Tersoff B2 The same as B except for cutoff (R =2.75,D =0.1) | PRB 37-12(1988)p.6991
Tersoff M Tersoff multisystem (Si-C, Si-Ge) PRB 39-8(1989)p.5566
TersoffNM Tersoff for small cells (see caveat in the text)

StilWeb Stillinger-Weber potential for Si PRB 31, p.5262 (1985)
Shellmodel PTO | Shell Model for PbTiO3

Morse Morse potential Phys. Rev. 114 (1959) p.687

*1 Gives the strainge lattice constant for Al bulk.

—OODFEF T KL Iz G
0.000000000000000  0.000000000000000  0.000000000000000 Si F F F

EEE L,

5 Modifications
5.1 RENEEC & % Bookkeeping D#NZEAL (15.8.06)

Bookkeeping DFF, MIRAN B EEIEHT L2 & CAE =R 7y I MSaREL i o7z, KIFCAICIET 5. SETDAT
77 A IVHIC

# Region partitioning (for accelerating bookkeeping)

rpart yes ! enable region partitioning
npcx 10 ! # of partition in x axis
npcy 10 ! # of partition in y axis
npcz 3 ! # of partition in z axis

D FHITELIRT 4. npex, npey, npez 13K S WFEMEADS IAD 7%, % partition ©—1A% fre LV /NE
{752 2IE &R, 7B, orthorhombic 7 simulation cell IZL 2 3IIEL THESH T, o IVFRR Y
MoV xiil, yilh, zih i (COMEET)BH L2icky LTI 20,



52 Ty oFx—EVT - JAMT—TIWHAXDHEE (15.8.06)

Ty I FR—EUIIHT S U AR T =T N A X FANCHETE S LU . F 740 b i (1000000)
TRV ZWIEEICET 0y 5 LFT I AEINC LB Y A X HE SN 508, IS 5
720, HONCHFEL TEL DL, SETDAT A

nbook 2000000

D kST .

53 T4l b UIBEDEIE (16.8.06)

V=277 AW sre/ LI NMCEW ., 22 Tary ALV E6NzNAF 1) 77 A)L (ymd or ymd.binary) %
working directory I2f5L, Z 2 CitHEzEirahizv, 2B, EAMAT Vv )L 77 )V (EAMPARAM.*)
1% (working directory) /pot/ \CEMPN T WL VEN D 5,

6 Source of errors

KTaT I LEH W BLRMEITHTL TF AN SN TWEIRTIFZRWDT, T 8ar 5 LAS robust TRV, %
DIz I al— a3 yOFRIFEARNLF =y 7 (MD it B O 3 )V ¥ —0Fififin L) Z L 7z T
Sz, DIMCHEREFRICH e s 2 FESAE L 577

1. BIVITTE LT BN 2y, 2z BTH D EOICHEL 2Bk (T vy 77X -7 o7 V= ) X L
MEFLE). TRAVFX =DV % T RE N nbk I Z 2 EE 2 o] RS EV. L& Fn
HElE fre S RET S 2 & Tl fETH 503 D rat BRI 0 5.

2. FIRE 7)V=2 ) XL %7 5151, continue_md = yes | &2 Hlki - B2 95 &, thikided MD
BkGEL S S AR 5. FIRE 7V ) XL TEALT BN NS A —F 035 E{kash ez
OThDH. (RIEIESIA)

7T RREVERRMT

KE T, Instability check @ HHH%Z 1T 5

7.1 EI: EFHE - @B b IVERIT

SETDAT 2B\ T inst yes & 94UE, MD Gt HA (IR (8 /&P 27z L 72 & ) 12 Hessian < 1 7 A
DEF MM 2175, BHHEONSNbONS i=1,2,3,--- T2,

e emin.d: NIV H DN SIAIC 10 HOEAHEAY (14T10) HEHEN D (step e_1 e_2 ... e_10).
e eminall.d: /NEWVE DG, LTOEFHEAFSIHINS (i e_1).
e atominstXX.xsf: HHNRZ LA xsf A TEE L SN S (XX 1E 01~10).

emin_cell.dTIF IV DO T IIIHT  NEMMNT A Thh 2R B 1SN 5 (5o & 2 A AMMEH).



7.2 BEBERIDNIVARBADIRIVFE—H—T - ghEEANT

B2 RV pi(D AN T — %) B E L LT A, TRVE—&HET 5.

7.2.1 BWME-F AE
inst_curve yes & THUFHIME - R AHADO TRV F - —TNEHIN (i =1~10) 5. Tbb,

E(ﬂ}) = E(RO +x - pi)

RO DL, FERIT ecurviX. A /1SN D (XX 1T 01~10, z [m] E [J] D2 3T L5 —4),

7.2.2 BREE—FAM

inst_surf yes & 1,
E(z,y) =ERo+z-pi +y-Dpj)

EROLZEWTEL, LIz R,

# Energy surface calculation (two modes)

inst_surf yes

inst_surf_x 4 <-- i Z{FiE

inst_surf_y 5 <-- j 2{5E

# range (in ang)

inst_surf_xmn -1.2 <-- x O (2 Z»6), B(UIA 7 A ha—L4,
inst_surf_xmx 1.2 <-- x O (22 £7T)

inst_surf_ymn -1.2 <-- y O (Z Z225)

inst_surf_ymx 0.4 <-—- y OHH (ZZ2FT)

ZDE ¥, esurface-004-005.d1C T3 VF —#HiiT — ¥ 3H/1&n 5 (x [A], y [A)], E[J])). %7z, HARE
fil% conf-esurf-XXXX-YYYY.cfg, Z{i~7 h )L disp-esurf-XXXX-YYYY.xsf IJ{H/jdh 5. XXXX,
YYYY iZZzhZh x[A]/0.04, y[A]/0.04 TH Y, IE, B% —HiH (p/n) TRT. HlxiE, -3075 n030, 10
725 p010 & 7225,

7.3 S ERRT

HO5NC OHIRILE MD %z L, confXXX.cfgell/GFHIED A > v 7 v gy hEHEIHL THEL., Z0
BUE & 0K OIRER THE & 030 % L 0, Hessian < b 1) 7 ZDAR 2 bV (£ —R) ;M HMEL T
ZTO/RBERD L Z N TEL, T,

# Instability analysis

inst yes

inst_curve no

# Instability analysis -- decomposition into eivenvectors
inst_decom yes

inst_decom_nfile 100



&9 5&, conf001.cfge b confl00.cfge F CLMMTTL. &E— R KAD I o 1F, decomposeXXX.d
ICHEESHEND (i, D2 3T LT — %), dispXXX.xsf [CE (REERE & 0 EN) W18 5.

T AF v 7Y ay b OIIZN decomposeXXX. AWV ER SN 508, BRI 2 ZLlih%E iz i

1%, tools/T 4L 7 h VIlH 5 alpha_anal .F Z ifHTIUE, o ODEENN alphatrajYYY.dil %ﬁ*ﬂ
L (AFvTvay BT, a; 23T 215 —%4), alpha_anal.F H® mxfile=XXX TRAF v 7 ¥ gy b
FORKNEEZIFEL THL (Lidofloiza, 100).

51,

# Instability analysis

inst yes

inst_curve no

# Instability analysis -- decomposition into eivenvectors
inst_decom yes

inst_decom_nfile 100

inst_decom_curve yes

inst_decom_maxmode 10

EdoL, ZUNT MU EHLE—-R P LEORIZIXY RN T BV (HDHE—R ETORTOMM) %
AL T, TOHENDZINY = —T it 8T 5, Lo, i=1ok, i=2$7T, i=3F7T, -,
i=10 FTOE—-RKAOBEMEZ LV, HKEZXZ M VD AN TGO GA T XNE —%RD D, &
BRI ELA R0 TEET L2 8. HALEARY U dispXXX-uptoYYY.xsf|Z, TRLF—H—7
1% ecurveXXX-uptoYYY.dICHE SN D, YYY W (HEEHEFTHOE-RNENE L Gb¥r] 2RT.

8  HLAURAAT

SETDAT ICB T diffusion yes & 95 &, AT —R &5, HHEINTE—F TIE, ¢HFHRGED

5 DJFFOZENZ MD FATHICEHEL THL £k >Tnd, msd.d LD 7 7 ADVERSH, 2o
ZALI» S RO I PEARE S E S Sh D, £72, SHHEMK T LAST.DIF 7 7 A VRS Hh 5.
continue_md yes Tk d 5 GICIE I % CONT.DIF & WD LANCE SR THELVLERH 5.

MD FErHic iy oZfir -y 2 HE T oM TEs (2hziu ’E?@Mﬁgﬁ“ﬁi%ﬁf‘%é) displacementXXX.d
EWVI Ty AVITRFEN S (XXX ITIFRFAAS). difout_intld, AT v T HICENT — ¥ 2 HE

WM& fERT 5. displacementXXX.dIllE, [HT&ETi=1216JHI 1172 &1,

dis_x dis_y dis_z

mEEHEN S (HAITA).

9 =T -HUTI VIR YT R
9.1 FERFERZKDD

AR RO EFEE Y 7 A V& AEL, CONFIG.TMP ik —L ThX<.
SETDAT o FHhx—T—RZD Tk Hicl ThL.

frc 3.0d-10
step_ite 1

10



pbcx yes

pbcy yes

pbcz yes

algorithm O

temp_set 0.0d0
ini_velocity no

TRO LIy =V A7 VT b &2 KT THUE SUMMARY ICEHHEA RSB ENN L.
#!/usr/bin/perl

open (S, ">>SUMMARY");
$a=3.00;

$ainc=0.1;

while ($a<=4.50) {

open(C, "<CONFIG.TMP");

open(F, ">CONFIG");
$1line=<C>;chomp($line) ;print F "$line\n";
$1line=<C>;chomp($line) ;print F "$line\n";
$1line=<C>;chomp($line) ;print F "$line\n";
$line=<C>;print F "$a\n";
while ($line=<C>) {

chomp ($line) ;

print F "$line\n";
}

close(C);

close(F);
system("./ymd") ;

# Extract energy output (last line) from energy.d
open (T,"<energy.d");

while ($line=<T>) {
chomp($line);
@splitline=split(/\s+/,$line);
Q@result[1]= "$splitline[1]";
Q@result[2]= "$splitline[2]";
@result[3]= "$splitline[3]";
@result[4]= "$splitline[4]";

}

close (T);

$ene=$result [2];

print S "$a $ene\n";

$a=$a+Painc;

}

11



close(S);

9.2 —ARVT HEFE (Silicon [EkEDH))

9.2.1 Energy landscape
CONFIG.TMP (ymd @ Tersoff 7 )L —F UNI/N S BIVITHIEL THZRWDT, KE®O DRIV % HEfH)

Si
Tersoff B2
64

5.4310

1.41421356 0.0 0.0

0.0 1.41421356 0.0

0.0 0.0 4.0
fra
0.000000000000000 0.000000000000000 0O
0.250000000000000 0.250000000000000 0.125
0.250000000000000 0.000000000000000 0.0625
0.000000000000000 0.250000000000000 0.1875

(LU IS
SETDAT

dt 1.0d4-15

frc 3.5d-10
nbk 20
step_ite 1
algorithm O
pbcx yes

pbcy yes

pbcz yes
temp_set 0.0d0
continue_md no

ini_velocity no
T2V AT YT b

#!/usr/bin/perl
open (S, ">SUMMARY2");

$1z=1.00; # 1z OHIZEE
$1zinc=-0.01; #
while ($1z>=0.6) { #
$1x=1.00; # 1x OHIH% fFE
$1xinc=0.01; #

12



while ($1x<1.2) { #

$1zz=$1z*2.0;
open(C, "<CONFIG.TMP");
open(F, ">CONFIG");
$1line=<C>;chomp($line) ;print F "$line\n";
$1line=<C>;chomp($line) ;print F "$line\n";
$1line=<C>;chomp($line) ;print F "$line\n";
$1line=<C>;chomp($line) ;print F "$line\n";
$1line=<C>;print F " $1x $1x 0.0\n";
$line=<C>;print F " -$1x $1x 0.0\n";
$1ine=<C>;print F " 0.0 0.0 $1zz\n";
while ($line=<C>) {

chomp($line);
print F "$line\n";
}

close(C);

close(F);

system("./ymd") ;
# Extract energy output (last line) from energy.d
open (T,"<energy.d");
while ($line=<T>) {
chomp($line);
@splitline=split(/\s+/,$line);
@result[1]= "$splitline[1]";
Q@result[2]= "$splitline[2]";
@result[3]= "$splitline[3]";
@result[4]= "$splitline[4]";
}
close (T);
$ene=$result [2];
# Extract stress output (last line) from stress.d
open (T,"<stress.d");
while ($line=<T>) {
chomp ($line) ;
@splitline=split(/\s+/,$line);
Q@result[1]= "$splitline[1]";
Q@result[2]= "$splitline[2]";
@result[3]= "$splitline[3]";
@result[4]= "$splitline[4]";
}
close (T);
$sxx=%result [2] ;$syy=$result [3] ; $szz=$result [4];
print S "$1lx $1z $ene $sxx $syy $szz\n";

13



$1x=$1x+$1xinc;
}
print S "\n";
$1z=$1z+$1zinc;
}
close(S);

9.2.2 :AEERE, »,y ARKAGIE

dt 1.0d4-15

frc 3.54-10

nbk 20

step_ite 1000

tolst 1.0e-3 # Stress OEALEAVNS K RUTHKT

cellconstx no

cellconsty no

cellconstz yes # z HENCIFE LA Xa s b a—)LL e
algorithm 7

stress_weight 10.0d-1

pbcx yes

pbcy yes

pbcz yes

temp_set 0.0d0

# Set transverse stress here: FiAMILTIERIE
sxx 5000.0d6

syy 5000.0d46

continue_md no

ini_velocity no
T2 )NVAT YT b

#!/usr/bin/perl

open (S, ">SUMMARY");
$12=0.45;
$1zinc=-0.01;

while ($1z>=0.4) {

$1zz=$1z%4.0;
$balx=1.0;
$baly=0.0;
$ba1z=0.0;
$ba2x=0.0;
$ba2y=1.0
$pa2z=0.0

’

)

14



$ba3x=0.0;
$ba3y=0.0;
$ba3z=1.0;

open(C, "<CONFIG.TMP");
open(F, ">CONFIG");
$1line=<C>;chomp($line) ;print F "$line\n";
$1line=<C>;chomp($line) ;print F "$line\n";
$1line=<C>;chomp($line) ;print F "$line\n";

F "$line\n";
$1line=<C>;chomp($line) ;print F "$line\n";
$1line=<C>;chomp($line) ;print F "$line\n";
$line=<C>;print F " 0.0 0.0 $lzz\n";
while ($line=<C>) {

$1line=<C>;chomp($line) ;print

chomp ($line) ;
print F "$line\n";
}
close(C);

close(F);

system("./ymd") ;

# Extract energy output (last line) from energy.
open (T,"<energy.d");

while ($line=<T>) {
chomp($line);
@splitline=split(/\s+/,$line);
@result[1]= "$splitline[1]";
Q@result[2]= "$splitline[2]";
Q@result[3]= "$splitline[3]";
@result[4]= "$splitline[4]";

}

close (T);

$ene=$result[2];

# Extract stress output (last line) from stress.
open (T,"<stress.d");

while ($line=<T>) {
chomp($line);
@splitline=split(/\s+/,$line);
@result[1]= "$splitline[1]";
Q@result[2]= "$splitline[2]";
@result[3]= "$splitline[3]";
@result[4]= "$splitline[4]";

}
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close (T);
$sxx=$result [2] ; $syy=%result[3]; $szz=%result[4];

# Extract cell-size output (last line) from cell.d

open (T,"<cell.d");

while ($line=<T>) {

chomp($line);

@splitline=split(/\s+/,$line);

@result[1]= "$splitline[2]";

Q@result[2]= "$splitline[3]";

@result[3]= "$splitline[4]";

@result[4]= "$splitline[5]";

Q@result[5]= "$splitline[6]";

Q@result[6]= "$splitline[7]";

@result[7]= "$splitline[8]";

@result[8]= "$splitline[9]";

Q@result[9]= "$splitline[10]";

}

close (T);
$11=sqrt($result [1]**2+$result [2] **2+$result [3]**2) ;
$12=sqrt ($result [4]**2+$result [5] **2+Fresult [6] **2) ;
$13=sqrt ($result [7]**2+$result [8] **2+Fresult [9] **2) ;

print S "$1z $ene $sxx $syy $szz $11 $12 $13\n";

$1z=$1z+$1zinc;
}
close(S);

9.3 V—HUTvIILE I F v DVFH

472 ATy TRO(PIZE 100 2T 7)) ESHE D & 9% SETDAT ZHEWTBE, WIIELE % CONFIG I
MET 5.
TV AT YT b
#!/usr/bin/perl
system ("rm -rf conf*cfg");
for ($count=1; $count<=100; $count++) {
$num=sprintf ("%03d",$count) ;
if ($count==1) {

$contvalue="no";
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} else {
$contvalue="yes";

}

# Read SETDAT and change "continue_md" key
open(C, "<SETDAT");
open(F, ">SETDAT.TMP");
while ($line=<C>) {
chomp($line) ;
@splitline=split(/\s+/,$line);
if ($splitline[0] eq ’continue_md’) {
print F "continue_md $contvalue\n";
} else {
print F "$line\n";
}
}
close(C);
close(F);
system ("rm SETDAT"); system ("mv SETDAT.TMP SETDAT");
system ("./ymd");
system ("cp conf.cfg conf$num.cfg");
system ("rm CONT");
system ("cp LAST CONT");
}

ZESEDLE, 100 27 v 7 X 100 [Eld MD HEZ 17y, 100 27 v 7 #& 5 WS conf* jpg 12 5 THCE DS
HEHaEh 4. atomeye conf00l.jpg & TAUTAF v T ¥ ay &2 HLZ MW TEL (Del ¥ —T forward,
Ins % —C backward).
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