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X-Ability

HORTEYT 4 o = .
. IRIBERE

¢ LAMMPSRUCygwinD AF&tybh7y
LLTDY) 9% DT WindowshRLAMMPSD A > A k—JLFEE] IZHELY. LAMMPSE KT Cygwin
=tyh7vITT B,

https://winmostar.com/jp/manual jp.html

2.EEIT U DA A=l
Windows i LAMMPS A ¥ A h—A<=a TV

Windowsh 2016/06/13
1. LAMMPS ®AF
cyowin wm w7 20160926 exe(# BMB) ¥ MAChem Gromacs, Amber Windowst ) LE B Lo D ¥4 MIT 2245, hitpllrpm lammps org/windows htm

(3BT TINWC hem, Gromacs, Amber®Cygwinfl -1~ ZF —ILEM 3 cygwin wm 7.2 A A F—n%® 08 |2 L T[32-bit Windows download areal$, L < {2[64-bit Windows
VAFINWChem S Windowet JLF B St —2 Sl SRR 2T

GAMESS®D A+ —ILFME

LAMMPS® - 2 |} —LF M8

Quantum ESPRESSOD 1 22 | —ILFHE

LAMMPS-ICMS Win s Installer Repository

+ RUYI—Y—ILDERE
[MD]->[R1) % —]->[BRE] (T R) T, BEITHLTE/I—T7 1)L (FEERF.wmo) &K<
— 774V HERF wpo) DN T+ LT EIRET B

& Polymer Setting [E=8(ECR

Monomer(*.wmo) Folder  C:¥winmos7_test¥UserData¥wmo Browse

Polymer(*.wpao) Folder Ci¥winmos7_test¥UserData¥wpol Browse

Ok Cancel
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. RYT—Y— LR -EESREILDER
PEE/T—& 5%

TR (CH) AV EE L TERT 5, [MD]-[7R1) <= —]-[E/~7—%&&][ZT. [NameJIZTPEqlEABIL
MOPACEEZ1To1-%&". EALI-IRIC [OK1ZED) DT B, BENBRILI-EZRADF A TR HAEIRY
BEDE/ v—LEET H2BrRZEHITT H5NDTIOKIZED)YDIT B,

£7)9909 %

M| MO | BHE(S) YT Fz-RUTILY ~JLFH)

I7AILF) EEE) FR(V) EEBoMP) oM MD B §| UE= a4 A
= F}| a, 9% £ .H| BB %3 e nﬁ| TEREE AR

=0.} AR AACE

(Add | Del J-CHa [ -G2H3 | -C6H5 -CH8 = |[Repl|[H IH T
Winmostar 8 C2H6 MASS=30.07 X=1.8955 Y=0.5224 7=0.9 LAMMPS
7-3-8-1 Leng=2.5177 Ang=35.7 Dihed=141.992 Lper=0.311 Che -
A7
TN
FERILS

*1 FEBHRICMOPACOHMullikenB RSN EFIAT 2B S (.
RESPERLEFETET S,

https://winmostar.com/jp/tutorials/V7/MD_tutorial 1(Build_cel)V7.pdf (##E)

[
3
[
[
3

-

UMormal [ | Mumber

Head
BE GMORM=0.05 NOINTER

E/T-BE), Name
RERUT-EILS

s e

@ Reqister Monomer E\@

Select two terminal atoms

15 Tail 47

PEq

0K Cancel

D

successfully.

C:¥winmos7_pub¥UserData¥wmo¥PEg.wmo saved
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. R1)<—

—Y)— )L %,

NG R

PESH D E BX
-[MD]> [{R) < —]>[HRER)T—E LR ZRANTIR2ERDPEHEERT S,
[Polymer Name]IZPEQ32]. Degree](Z

oM | MD | B(S) LT FI-MFLL)  ~uLFH)

L= VE-Poa T
ol

v=0, AGEA A B

1lpe
Sromacs b
LAMMPS »
Armber »

YT
B FE S
FECILS

Marmal Mulliken Charg:

[5E GNORM=0.05 WOIMTER GRZ

7L
¥ i
7 AH

successfully.

C:¥winmos7_pub¥UserData¥wpo¥PEq32.wpo saved

TN-BE

PRERUT-ELS N
TOwy TS
RN Rl

= draiza &

1/
| 4

2017/1/26

)L DES!

321 A ALIMonom

er List CTPEql%&IR

L7=1#&Build1&%')wv%LICloseld 5,

&4 Homo Polymer Builder

Palymer Mame PEg32

Polymerization Degree 32

Monomer List

Display ] ’ Delete
Tacticity Head,Tail Configuration
@ i _
S ® Head to Tai
B (") Head to Head
() Atactic 0
2 Build ] ’ Close
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RY)<—Y— L%

oM | MD | BHR(S) ¥-IL(T) Fr—-HIFPLL) ~LTH)

L] | VE— B THEA I Mormal Mulliken Charee
BIEEALE AT EER

=0} AEA AN E

Lpet
Gromacs 3
LIS " ISE GNORN=0.05 NOINTER GRé
Amber 3
T ’ -G
i BigE i Y mEfuT-oLg
Tl FouARUT—ELS

% S LRUT-EILE

764 RUT—ILEILS I\
8 £/7-El0iti

LB
PEJLDIERK

At/L DS

&4 Polymer Cell Builder

Box Configurration
() Density [gfcm=~3] 0.5
(7) X-Axis Length [A] 40

() Y-Axis Length [A] 40

[ cubic cel

Polymers Available

®

@ RUR—tILELFIZEEL (ER). Cubic CellDFvIENT

@ Density%0.5&LX-Axis Length&Y-Axis LengthZ40A[Z

@ EHBREHDIOFVIENT,

@ KRR I—EHAPEq32%:#RLNumber(220& A 19 %,

® AddEY)vILEYRMIRBESE S,

® (MPIRRLAMMPS®OIHE) MPIOFvo% AL, proc(core$) %
BET D,

@ BuildZ2) v LI &% 4 T TREFEIDAV RO T[UserDatal &2 T
[27714)L%% ANT SH(PEG32_20zw),
® [REIZVIVITHEMEBLARHIBIND 2, {

BEIEZAMVEHEIZRTIND,
TFIvIHY: FrviEANTARORPRERES T CRET 5.
FyIHEL: FzvIE ANT-AROERNIZNESIIICEET D,
2 ALIB(ZEER AN BT EN BB (D)

SON=FEILT7RE

RET Do

@

(@) Z-Axis Length [A] | 37.3512

Mame Number
Mumber
20

=N =R ==

Periodic Boundary Condition

&
&y

®

Polymers Used

2017/1/26 Copyright (C) 2017 X-Ability Co.,Ltd.

[ Display ] [ Delete ]
@J‘MPI processes 4 ®> Build ] ’ Close ]
|
¥
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.  RY<w—Y— L%

PPEE D YERK

TR/ (CoHg) A VB L THERT %,
MOPAC:EtEZ1To1-%. EAL-RIZk
NDE/X—LEETI2BEHRITTEY
)99 5,

IFAILF) WEE) FR(V) HEBQMP) QM MD BHH(S) ©
AR % % < -H| B Q68| i
[CAdd | Del J[=GH3 |[=G2H3 |[=C6HS || -CHa v |ReniH 1 ~c

Winmostar 11 C3H8 MASS=44.1 X=1.8813 Y¥=0.5532 Z=0.902
7-3-11-1 Leng=2.493 Ang=30.1 Dihed=133.751 Lper=0.468 Charge=0.0

(PPqI&ELTE/Y—
BT Do

&2 Register Monomer [ = | = |[=3a]

Select two terminal atoms
Head : 3 Tail 47

Mame

C:¥winmos7_pub¥UserData¥wpo¥PPgq20.wpo saved

successfully.
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&4 Homo Polymer Builder =8|EcE 5

Palymer Name FPg20

Polymerization Degree 20

Monomer List pE? = <
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Display ] [ Delete
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R)T—Y—LEFE

-3 EF
PP ILDYERK

At/LDEL

gﬂ |£ 'Jlf—ﬁ:i)i?‘;z";bm a:l_wmlbr»f:—r)malmjﬁlhken Charet W Polymer Cell Builder IEI@
BRI Box Configurration
(szue; AL A B \ ) Density [gfam”3] 0.5 Periodic Boundary Condition
E:\iqr:q‘;css : ISE GWORM=0.05 WOIWTER GR& ®/> e X
Bty g (71 Y-Axis Length [4] 40 &y
RUT— » — T
éﬁzj‘;ﬁ—?riﬁ?ﬁﬁﬁ 3 ;;w—aw (@) Z-Axis Length [A] 35,0220 Fz @
FECILA . TOwkyT—PLs [ Cubic cell
LN sosatr-eus
%764 RUT—EIEILS Polymers Available Polymers Used
L} £/7-E0it N '\
_|® A - o
X RFEADAHPELELD
Mumber
@ [RUYx—tILEILF]ZEEL (EEX) . Cubic CelldFzvo%ESL, e
DensityZ0.5&LX-Axis$H LU Y-Axis LengthZ#40AIZERE T S,
@ BAHEREHEOZIOFIvIENT !,
@ EARDBRYT—EEAPPq20%:EIRLNumberl220&EA A9 3
(PE@32h3 %> T 55 E [&[delete] THIBR T %, )
@ Add%bu ‘yOLE UXI\!:&Hﬂéﬁéo ’ Display ] ’ Delete l
® BuildzZ)vI LI BETZ A T TREFIVAVEITIZFAILREAT
—d—é(PPqQO 2OZW) [#|MPI  processes 4 @ Build ] [ Close ]
SONT-TEILT7RIE ]

® [REIZVVVITHENENRIESN D2,
EFAVEEIZRTEND,
TFIVIHY: FrviEANEARORMREREMGT CEEET 5.
FIvIGL: FIVIEANEAREOERNIZINESLIICEET .
AL (RSN D EN B D (F5)

L EAE A TRE

h

=

@F

« winmos7_pub »

UserData » - | &,| ‘ UserData(Diz=

J7AILA(N): PP20g_20zw

7 A JADEE(T,

IMDLZ( _mol2)

2017/1/26
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*

IFOUF) BE(E) ER(V) E=BROMP) QM [MD] B(S) Y—IL(T) Fa—rUTILWU) ~LT(H)

AR %% <8898
(Add | Del [-GHa|[-CaHa [-CoMa |08~

Winmostar 2 CH MASS=13.02 X=0 Y=0 Z=0
1-2-0-0 Leng=1.1 Ang=" Dihed=" Lper== C

lY
7 —

2017/1/26

U
U
b

IORM=0. 05 NOIWTER GRAPHF MMOK

NE LA —DE

A AZa—hi5 [MD]-[REE L] ZREUVHT,

U

UE—bsTEA
EEEELE/ LA
KEAAICER
Gromacs
LAMMPS
Amber
RUT—
BRI TENNEE
FEREILS
2H
1 G0
[z 1

[ [
) [ [

@ Interface Builder

Cel Direction I Repeat

b

Cell 1

Lattice Constants

Browse

a: [Al Alpha: [deg]
b: [A] Beta: [deq]
o [al Gamma: [deg]
Cel 2
Lattice Constants
a: [Al  Alpha: [deg]
b: [A]  Beta: [deq]
=3 [a] Gamma: [deg]
Previous Next ] l Build ] [ Cancel

Copyright (C) 2017 X-Ability Co.,Ltd. All rights reserved.
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IV. MDtJLEIR

@Cell 1:ERIAVEY

P— (X
&4 Interface Builder (=} @ @ winmoss s Interice_bulder

@ EBE~ HLOTALS—
Cel | Direction I Repeat - B 2w
peges 20z,

Yr BRICAD T
Iy

42 Dropbox
B #930-F

mrrohyy - B

. - o memei i L ol 2015 15:02
C:¥winmos7_pub¥UserData¥PEq32_20zw.mol2 Erowse L RERRLRST (o egea20mmamol2 2015/04/30 15:00 |
|9] PPq20_20w.mol2 2015/04/30 11:43
= F1I5Y (5] PE60_20W.mol2 2015/04/30 10:55
Lattice Constants ] Subversion 5] PES0_20_3x3x2_link_PP20_20_3x3x2.mol2  2015/04/28 17:56
B RFaxs b [g] check.mol2 2015/04/2817:10  ~ +
N — ,
a:r |40.0000 [a] Alpha: 90.0000 [deg] D7 ALE(N): PEgss_20zwmol2 -

b: |40.0000 [a] Beta: 30,0000 [deq] @C ell 1 @t )[/}T'—Eﬁ oo

o [37.3512 ] Gamma: |50.0000 [deg] 75§§ Rand ‘
|

<:|@ @ceuwﬁ% ENRTIND

nxmwmw MOM) W(S) 20B ALT(H)

Ci¥winmos7_pub¥UserData¥PP 20g_20zw.mol2

Lattice Constants

a: [40.0000 [A] Alpha: 90,0000 [deg]
b: [40.0000 [A] Beta: 90,0000 [deg]
o [35.0220 [a] Gamma:  |90.0000 [deg]

Qo5

@ Cell 1D [Browsel#9Uv99 3,

@ PEtILDT74)L(PEq32_20zw.mol2) Z:#iRT 5,

@ Cell 1OEILEHMMRREN., WinostarDET YUY EMEIZCell 1DBENRTEIND,
@ Cell 20 [Browsel&#21)vo L. PPEILDT74 )L (PPq20_20zw.mol2) &R T 5,

® [Nestl#2) I35 (RAZAK),

2017/1/26 Copyright (C) 2017 X-Ability Co.,Ltd. All rights reserved. 11
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() reverse

@ Adjust Interface
@ Interval: 3

[A]

@ D[ e R

@ Direction CBEY EHE S AR ZFc-axisIZIEET B,
@ #EEEMNTE—BLTLVELMG S [EAdjust Interfacel 2FzvIEAND,
®@ Interval CERY EHED2DDEILDEREESAI

@ [Next|Z22) v 09 % (RAZAK) .

2017/1/26 Copyright (C) 2017 X-Ability Co.,Ltd. All rights reserved.
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VI. ‘EEB#IEELEEER

DES®BRDITAIVEEAS OEERT AvE—

S 2MEATRE (=3

&4 Interface Builder [ E | (2] ol ol ‘
_pub » UserData » v |+ UserDatatDi8 % Fel

UU <« Winmos7. pul 4
Cell |Direction Repeat D7 -L4(N): | PEQI2_20zw_link_PPa20zw_ax2xl|

IFANDERT): [mulz('.molz)

C:¥winmos7_p...¥PEq32_20zw_link_PPq20zw_2x2x1.mol2
saved successfully.

)1

Mumber of Cell 1 Mumber of Cell 2

a-axis: 2 a-axis: |2 o TS OEEE) F#(S)

baxis: |2 @ beaxis: |2 _l_l_ ) ‘ _
oo =1 Qe ® OEARNBERT

JrOUF) BEE) FR(V) LEWQMP) QM MD BE(S) Y-
AR %% 4 H RRARA &
Add [ Del J[-CH3 | -CaH3 | -CoHE | -CH ~|Feol[H 1 ~che

Polymer 30,080 C2020H20160 MASS=132,469.19 X=40.4003 Y=70.08!
30080-1-30079-1 Leng=73.34 Ang=0.9 Dihed=0 Lper=0 H

Lattice Constants

: ) Alph: d
d [ ] Pna [ Eg] Vol=501,588.48 Rho=0.4617
b: [A] Beta [deg] @
o [A] Gamma: 90,0000 [deq]

MNext [ Build ] [ Cancel ]

D Number of Cell 1Ma-axis, b-axis, c-axisIZFNFNEBHETA TS,

@ Number of Cell 2ICTERHEANT D, HHIEEL-BBARICIGCTIEEARELEHIZEL T 5,

® Lattice ConstantsIZ /L E#A TR TEIND,

@ [Buildl#2JvoL., EAEBDI7A1IL% (PEq32_20zw_link_PPq20_20zw_2x2x1)Z A HT 5,

® [REIZIVIVITHEEZEENRETIN, EERTLEEDAYE—U A URINRERTREINDS, [OK|ZEY)vIT B,

® Winostar®ETUV I EEICESEZDEBENKR RTINS,

2017/1/26 Copyright (C) 2017 X-Ability Co.,Ltd. All rights reserved. 13
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VII. LAMMPSZE1T1 (minimize)

" LAMMPS Setup - O ES

JinFie (1) | .inFile (2) | .inFile (3) | .inFile (4) | .in File (5) | Options | Force Field

[“]Extending Simulation 2.0 | Generate Velodty
Units real v # of Time Steps 5000

Atom Style ful v Ensemble minimize v

Pair Style ljfeut/coul faut v

units real A~
atom style full

boundary PEPP

box tilt large

pair_style lj/cut/coul/cut 10. 10.

pair_modify mix arithmetic

special_bonds dreiding

bond_style harmonic

angle_style harmonic

dihedral style charmm
improper style umbrella

read datas $DATAFILES

neighbor 2.0 bin

neigh_modify delay 0

dump 1 all custom 100 SDUMPFILES% id type xs ys 2s ix iy iz

dump 2 all xtc 100 SXTCFILES

thermo_style custom step time temp epair emcl pe ke etotal press vol density 1lx ly lz pxx
thermo 10

minimize le-4 le-6 5000 1000000
write_restart $RESTFILESY
]

< >

OK Cancel Apply Load Setting | | Save Setting | | Save as Default Reset @

[vIMPI  processes |4 ' @

[#] Make a Backup of Working Directory

Restore Working Directory

l' LAMMP!
.inFile (1) | .inFile (2) | .inFile (3) | .inFile (4) | .inFile (5) | Options | Force Field

®) Generate parameters

Force field (General) |Dreiding v @

Charge
) Assign charges  Method: | AM1-BCC v

®) Use user-defined charges

@ [MD]->[LAMMPS]->[¥—7—F&EIBmZAE. V1 FOETD[Resetl R ET,

@ [Options]#7H#RRSE . BEIZISCTMPLZFzvIZ AN TprocxiEET 5,

@ [Force Field]| 27 %R Rx&H . Force FieldlZDreiding, ChargelZUse user-defined chargeZ8E 9 5,
@ VAR ETOIOKIEY) vy LIF—7— R EIETZHL 5,

® [MD]->[LAMMPS]->[LAMMPSZ{T]%Z#RL . LAMMPS% &9 %,

® [MD]->[LAMMPS]->[TR)ILF—ZLITHENEREICR TLTUL S ERET S,

2017/1/26 Copyright (C) 2017 X-Ability Co.,Ltd. All rights reserved.
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VIIl. LAMMPSZE 172 GREE —FMD)

@

&4 LAMMPS Setup

| .dataFie | .inFie (1) [.in File (2) [ .inFile (3) [ options|

/ Extending Simulation Time Step [f5]

Atom Style ful v | Ensemble

Pair Style lifeutfecoulfcut | Temperature [K]

I
"

2 2ll momentum 50 linesr 1 1 1
2.0

20000

SRESTFILE%

1.0 1
box tilt large -
pair_style l1jfcut/coulscut 10. 10.
bond_style harmenic
angle_style harmonic
dihedral style charmm
improper style urmbrella
read data SDATAFILES
neighbor 2.0 bin
neigh modify delay 0
dump 1 211 custom 100 $DUMPFILE%® id type xs ys zs ix iy iz
dumg 2 all xtc 100 RKICFILER
thermo_style custom step time temp epair emol etotal press wvol density lx ly 1z pxx pyy pz|=
thermo 10
relocity all create 300.0 12345
ix

1 all nvt temp 300.0 300.0 100.

2

l Load Setting ] [Save Setting ] [ Save as Default ] [ Reset ]

@ IMD]->[LAMMPS]->[+—7—F&FE]BmZHE. [Lin File(1)]27 A®OExtending Simulation|ZFTv9%

And,

@ [# of time steps](220000& 5% E L[ Ensemble] IZnvtZEIRT 5,
@ [OKI#2)voL[F—7—FEEIE@mEZRAL S,
@ [MD]->[LAMMPS]->[LAMMPSZET]%:&IR 3 5,

2017/1/26
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TR)LA

mEREAE

F'_ai"td)ﬁﬁgﬂ 55'11;

y\ul

ML RIILF—Z1E

MD)

54 Energy Plot

54 Energy Plot

oo

Energy terms

LAMMPS Energies

oo

20000 30000
Time (fs)

Energy terms
Temp LAMMPS Energies [ Temp
O er O er
[7] E_mal 400 T T [7] E_mal 70000 T T T
[ TotEng TotEng
B e e £ e [ sttt d
[7] volum 350 — — [ volume e v
[T Density [ Denrsity
B F B 60000
[l 300 [~y i [l
Oz O H
[ P [ [ P z
O ey & 250 — O ey = 50000
[ Pzz - [ Pzz - 2
< i v « i ' =
H
[F|Batch Average  Size: 10 0 - [FlBatch Average  Size: 10
C oo
150
[¥] Autoscale [¥] Autoscale
1005 10000 ' 20000 ‘ 30000 ‘ 40000 30000,
XMIN A T XMIN A
ime (fs)
TMIN YMAX TMIN YMAX

40000

[MD]->[LAMMPS]->[TR)LF—FL]| THENERITR TLTWSNHERET S,

2017/1/26
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IX. LAMMPSZE{T3(REEI—EMD)

4 LAMMPS Setup E=3 =0 )

[ .dataFie | .nFie (1) [.in File (2) | .in File (3) [ options| A
| M—
Extending Simulation Time Step [fs] 2.0 [] cenerate velocity @
. — ——
Units real v| #ofTmesSteps 20000 : @ iso -
Atom Style full - | Ensemble npt
Pair Style hifcutfcoul fout | Temperature [K]  300.0
Pressure [atm] 1.0 1.0 1.0
boundary spp a
box tilt large
pair_style ljfecut/coulfecut 10. 100
bond_styl harmonic
ngle_styl harmonic
dihedzal_styl hermm
improper_style umbrella
read data %DATAFILES
neighbor 2.0 bin
neigh_modify delay 0
dump 1 211 custom 100 %DUMPFILE%: id type xs ys zs ix iy iz A
dump 2 211 xvc 100 %XICFILER 3
thermo_stylas custom step time temp epair emol etotzl press vol denmsity 1x 1y lz pxx pyy pz
thermo 10
fix 1 211 npt temp 300.0 300.0 100. isc 1.0 1.0 100.
fix 2 2ll momentum 50 linear 111
2.0
20000
..... SRESTFILES
i i
Cancel ILoad Setting I lSave Setting I lSave as Default I I Reset I

@ IMD]->[LAMMPS]->[+—7—F&E]BmZFE. [in File(1)]27 A®OExtending Simulation|ZFTv9%
AN B, Generate Velocity D F v o459,

@ [# of time steps](220000& 5% E L[Ensemble] [ZnptZ#ERT 5,
@ [OKI#2)voLIF—7—FEZREIBE@mZRAL S,
@ [MD]->[LAMMPS]->[LAMMPSZ17]%:#{R 35,

FTEBBOSEE: 125027 (637)

2017/1/26 Copyright (C) 2017 X-Ability Co.,Ltd. All rights reserved. 17
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J YRRTEYT4

ETHEIGRD

mERAE

aich

&4 Energy Plot
4
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