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« https://winmostar.com/jp/download jp.htmIDA 2 A;—ILAEDWindowsFH D
LAMMPS&ECygwinDERTE FIBIZHRELNET,

(6) Windows LTHAT 3/ )l)\E, BMTOUIXROFET, VA M-I UET.
GAMESS NWChem ILAMMPS 3 AMD Quantum ESPRESSO FDMMNES
¥ Gromacs, Amber, M('JUME TRENMX(Z(7) T > A =L T Boygwin_wmicSENET,

(7) MDEL(BSolid/{y IO E (BLUTOMO—HBONE) ERITT 2EEE. UTFOVWTILOU L IERDFIRTCygwinDIRIREMRLET
| B0 TEBDoygwin wmz -t oA - —I03 Bieer (5 1
etone Ty e - I Eo = g 2l o ]

Cygwin®@ b ICWindows Subsystem for LinuxZAW3IEE (~— SR

« RYT—Y—ILDHTE
[MD]->[7R1<—]->[ERE](TE) T. LEIZILLTE/Y—T74)L GLiEF.wmo) EARUT
— 774 IL (PE3EF .wpo) DIEIN I+ ILEZEIBTET S,

&4 Polymer Setting =5 EoE (<=
Monomer(*.wmo) Folder  C:¥winmos7_test¥UserData®¥wmo

Palymer(*.wpa) Folder C:¥winmos7_test¥UserData¥wpol Browse
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RUIFLUDBYIRLIEE(TA, CH) AV EIE L TERT S,

MD | BfRTEIY T | AcpypeZEfERA%ES') v . ExecuteZ ') w99 5%,
BRIZTERTRICLEVEEESRIV/BRENGRNIVL/BRZRIZTES,
EELERICBOE/ v—EST A28 MEiTTEY)YvIT 5,

=~ wn =

C:¥winmos9¥UserData¥temp.dat* - Winmostar (QM/MD/SOLID/SCG) V9.0.1

TrWE REE FRL BRY ZS2BOMP M M| B FEAA

A~ B B [ @  Lamwes
1,:QQ).HO.% CH3 | €23 | -CBHS
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1. MD|RY<—|E®B/X—BHGEY)VIT S,
2. NamelZpet AAAL.OKEVYIT B,
3. BERIABUMLIE-EZEABAFATATNEIRTHNDTOKEI)YHT 5B,

BF©Q 7FAYA) Y-ILD Fa-RIZIMY 242 E2W)

MD
B SEERE/IEEEE.. F_ (S~ EFERED) o
D FERAN)... :
EFEYSTO O B S
RUY—(P) T/Y-EHR)...
RECNIO... RERYR-ELFH)..
Register Mo...  — O X
Winmostar X ‘
Click 2 terminal atoms
; | C¥winmos9¥UserData¥wmo¥pe.wmo saved successfully,
Head : 3 Tail :
r\ = <
—
Cancel V

\_v
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1. MD|ARYT— | RER)I—EILTEI)9IT B,

2. Polymer NamelZpe50. Polymerization Degree|Z50. Monomer List CPEZ:EiR9 5,
3. Build&/')vyJL1=1&. CloseZx V') v U9 %,

m Homo Polymer Builder

Polymer Name
MD | BS(S) TFAVA) Y-M Fa-MTMU) 4IEIW) Polymerizaton Degree [0 &
EREBYLTO » L 40 &

RUY-(P) E/V-Z£R)...

LA HERYT-ENSH)...
TAvl-a® J0yIRYT-ENS(B)..
Gromacs 4 S5 LRUT-EIS(A)...
LAMMPS " RUR-ELENSP).. Display Delete
Tacticity Head|Tail Configuration
@ 1sotactic (®) Head to Tail
O syndiotactc (OHead to Head
O Atactic

[

-

V N
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1. MD|RYw—|RUY—EILENLEZH)vIT 5B,

2.
3.
MD  EfF(S) TFFAVA) Y-IUT) Fa-RITZIUU) 214VEIW)
ERERE/LNEEEES).. T UserB7H
EEERYSTO > I: L < 0 &
RUT-(P) E/V-ZHR)...
SEELID.. RERUT-ENIH)...
KEATVICER F09IKYT-ENS(B)...
Gromacs SUFLRUT-ENAF(A)...

LAMMPS

wUT-tILENF(P)...

v

Polymers Available 5’ 5pe50%3E R L . Numberz20&-LAddT %,
Buildza2')v 9095, RERFDOTI7A L4 ILpe_elongmol2ET 5,

Polymer Cell Builder

Box Configurration
(®) Set Density [g/em~3] 0.5
(O set Dimensions [A] 45.3556 15.3556 45,3556

Polymers Used

Name

PES0

N
=

Display
w1 1

Delete
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ERDRRILI=C e E T3 AT7OT EH5EAMVEIEICRARTISIND,
RYT—EJLE JLF DCloseZE D) w9 5,

Polymer N= 6,040 C2000H4040 M= 25,094.08
Marked Order: 6040 - 1-0-10

Marked Atom: X= 34.5864 Y= 37.0875 Z= 26.67
Length= 29.3392 Angle= " Dihedral= * Lper=*

Winmostar X ‘

C:¥winmos9¥UserData¥pe_elong.mol2 saved successfully.

Charges Avail: User
L»X tho= 0.500 gicm3

a= 45.356 b= 45.356 c= 45.356
alpha= 30.000 heta= 90.000 gamma= 90.000

Copyright (C) 2019 X-Ability Co.,Ltd. All rights reserved.



X-Ability

JBRRFTEYT«

V.

3]

L5

1. VILIN—ENSLAMMPSZEEIRL . [ (F—T7—F&E)Z V) vIT 5,

2. Resetx7')v79 %,

MOFAGC vi ¥
MOPAG :

CGNDO/S
GAMESS
Gaussian
NWChem
Gromacs

Cuantum ESPRESSO

-CBH5

LAMMPS Setup

[[Jextending Simulation

pair_style

Preset Minimize (fast) ~ | [Omer

Basic Advance Output Interaction Non-equilibrium (1) Restraint Automatic Options Force Field

Units real v 2.0 Ensemble minimize
Atom Style full v # of Time Steps 5000
Pair Style lifcut/coul long ~ |  Total ime [fs]: N/A L0
enerate initial velodt iso
Constrain hydrogen atoms
units real
atom_style full
boundary PPRPP
box tilt large

1j/cut/coul/long 10. 10.
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pair_modify mix arithmetic
special_bonds  amber
bond_style harmonic
angle_style harmonic
dihedral_style charmm
improper_style cvff
read_data SDATAFILES
neighbor 2.0 bin
neigh_modify delay 0
kspace_style pppm le-S
kspace_modify order 4
dump 1l all custom 100 SDUMPFILE% id type xs ys zs ix iy iz
dump 2 all xtc 100 SXTCFILES
N :
Run
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1. Force Field®J%&1RL .
Force Field|ZDreiding. Charge|—Use user—defined charges%1#iR9 %,
2. RunZx9')v909 5B, 774)L%&I|dLpe_elongdatab L THREFT 5,

LAMMPS Setup — O X
[CJextending Simulation Preset Minimize (fast) v [met
Basic Advance Output Interacton Non-equiibrium (1) Restraint Automatic Options Force Field
(®) Generate parameters
Force field (General) | Dreiding

(O Use parameters in displayed file

Reset... Load... Save... Save as Default OK
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MEF—T—FERB)EV)VIT %

Extending Simulation[ZF v % A%, Preset|CNVT (fast)Z$5§ €9 %,
Basic# 7 [Z CTemperaturel£5001ZFE 3 5,
Run§7') ‘yb-d_%)o

LAMMPS Setup - O X
Extendjpp Simulation Preset NVT (fast) [Imer
Basic tput InMraction Non-equilibrium (1) Restraint Automa2¥c Options Force Field
Units real v | Time Step [fs] .72.0 Ensemble
Atom Style full v # of Time Steps :75000 Temperature [K] W
Pair Style lifcut/coul flong v | Total time [fs]: 10,000

Generate initial velocity iso

Constrain hydrogen atoms
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M (F—T—FEB)E7')VIT %,

=

Preset| NPT (fast)|ZE%EL .
Temperature500. Pressurex200I1ZZ %89 5,

Run€7u \ygj_%)o

LAMMPS Setup

Units
Atom Style

Pair Style

— Ll X
Extending Simulation Preset NPT (fast) v [Jmer
Basic Advance Output Interaction Non-equilibrium (1) Restraint Autbmatic Options Force Field
real v Time Step [fs] 12,0 ’ Ensemble npt v
1
full v #ofTimeSteps  |5000 | Temperature [K]  |500 |
lj/cut/coul flong v | Total time [fs]: 10,000 Pressure [atm]
[[] Generate initial velocity Pressure Control  |iso v

Constrain hydrogen atoms
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M F—=—FRE)E7')VIT %,

Basic#7|ZT. Temperaturex250. Pressurez1(ZZE§ 3,

Run€7u \ygj_%)o

LAMMPS Setup

Extending Simulation Preset NPT (fast)

Basic Advance Output Interaction Non-equilibrium (1) Restraint Automatic

v

[Jmpr

Options Force Field

|

Units real v TmeStep[fs] |20
Atom Style ful v #ofTmeSteps |5000 \
Pair Style lifcut/coulflong v | Total time [fs]: 10,000

[[] Generate initial velocity

Ensemble npt
Temperature [K] !_250
Pressure [atm]

Pressure Control  |iso

Constrain hydrogen atoms
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VI AN (S-S)HRELHZBMELT, BRETEEI1TI,

1. M F—7—F&B)EV)VI9 5,

2. Basic®7 M# of Time Steps%50000. Pressure ControlZzxy&L .
Non—equilibrium (1)27 MEnable Elongation|ZFxvo% AtL.
Eng. Strain RateZ1e-5IZE%E 9 5,

3. RunZ0)v09 %,

- O X LAMMPS Setup

Preset NPT (fast) v [t : Extending Simulation Preset NPT,

-equilibrium (1) Restraint Automatic Options Force Field

Basic Advance Output nteraction Non-equilibrium (

Time Step [fs] 2.0 Ensemble npt v

: : _ Enable elongation [CJenable simulat
# of Time Steps 50000 Temperature [K] 250 l

' f Affine transformation
Total time [fs]: 100,000 Pressure [atm] 1 l ‘ l 1

Eng. Strain Rate le-5
[1/fs]
Max Eng. Strain: 1.000

...................

[[] Generate initial velocity Pressure Control  |xy £

[] constrain hydrogen atoms
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HERTE. W (TXRILXF—FL)FTI)vIL.
TIAILETCEIENDT7AILEES,

Energy terms|ZTPzz (zARIMDE ). EngStrai (LEUVT &) ITFzvIEZAND,

Block Average| ZF T vJ% AN Sizex101IZEE T 5,
DrawZz41)w/- L1-% . Options | Open ExcelZ 13",

Energy Plot - O X
Energy Terms
LAMMPS Energies
4007 [ryz
Do [[] GamNsurf
200 [ E_pair
At ] EngStrai [JE_vawl
[ E_coul
-200:41 l [JE_long
[JE_tail
-400 =
5 1 , [J E_mol
E -600 ! i ‘ [] E_bond
= * ‘ \ l \ w [J E_angle
-300 1 \" j [ &_dined
-1,000 LR TR [ E_impro
I EngStrai
-1,200 ‘ n (. -
-1400
[MBlock Average  Size: m
-1.600
0 50,000 100,000
Time (f
Calc Ave
X Axis [] Autoscale 99870 [[JLogarithm Refresh
Y Axis [V]Autoscale Min -1665.39¢ Max 402.3762 [JLogarith Options... ¥ m

Copyright (C) 2019 X-Ability Co.,Ltd. All rights reserved.

15



X-Ability

JBRRFTEYT«

V.

BRIAE

3518 &, 25 BIZ-1&#HF1=5 (ZZTIEDI) #T0vhg 5,
NIXV T At BEER (S-SH#R) ITHH&A T 5,
(CCTlEHtED FRIZoELTTaYRLT)

A B C D | E | F & | H
1 90 -280.473  0.0009 284.4235
7 | 200 -209.579  0.0029 209.5795 1800
3 490 154.2785  0.0049 -154.278  1am0
4 690 -447.457  0.0060 447.4574 o
5 | 800 -331.943  0.0089 3310420
6 1090 -266.733  0.0109 286.7333
7| 1290 23.47853  0.0129 -234785
8 | 1490 -93.6561 0.0149 93.65613 60
9 | 1690 -148.665 0.0169 148.6653 am
10 1890 -431.572  0.0189 4315717
11 2090 -415.423  0.0209 415.4734
12 2200 -100.263  0.0229 100.2634 ’ 12
13 2490 130772 nn249 1307722

2% 30#k: Hossain, D., Tschopp
(2010) 6071-6083.

, M.A., Ward, D.K., Bouvard, J.L., Wang, P., Horstemeyer, M.F., Polymer, 51
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1. Winmostar™[ZRY . EH (FSP 2 IM A AT,
TIHINTEIEINST7AILERL,
2.  Animation™ 1> K9 Open Viewerx ') w9 5%,

Jo4 FEA(A LT Fa-RIZILY) 4V ESW AJLT(H

G Gou/mmED | & &8

- BB E @ e M8 BHE
F @ @D H% % oo conwesm e @ &E B

Polymer N= 6,040 C2000H4040 M= 28,094.08 2 Animation - ] X
Marked Order: 6040 - 1 - 6040 - 1
Marked Atom: X= 37.4492 VY= 37.5735 Z= 28.5893 File Control Tools
Length= 16.0623 Angle= 0 Dihedral= 0 Lper= 0

8 B o

TIMESTEP 100
TIMESTEP 200
TIMESTEP 300
TIMESTEP 400
TIMESTEP 500
TIMESTEP 600
TIMESTEP 700
TIMESTEP 800 v
TIMESTEP 900
TIMESTEP 1000
TIMESTEP 1100 Seed
TIMESTEP 1200 ]
TIMESTEP 1300

TIMESTEP 1400 [toop
TIMESTEP 1500 )
TIMESTEP 1600 [Joynamic Bond
TIMESTEP 1700

TIMESTEP 1800 |l

=t Comver
TIMESTEP 2000 ewer

o R
o 6 8

TIMESTEP 2100
Export... ¥
TIMESTEP 2200 b t

Resut | | Close
Plot  Coumn [4 v Excel

L}

l Charges Avail: User
X tho= 0.666 gfcm™3

a=41.217 b=41217 c=41.217
alpha= 90.000 beta= 30.000 gamma= 30.000

L 7
-9 + 17%
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L EL F~Winmostar Viewer(® View | Representations% ') v9 3 5,
Representations™) 1>/ K™ |ZTRainbowx FxIvo 9 5,
EEEDMPDI(EE)RIVEHL, R)T—N5 | S EBIESNEHFEEHET S,

C:¥winmosS¥UserData¥pe_elong.data — O it

Z¥winmosS¥UserData¥pe_elong.data - Orbit/Fatate
Eile View Help @orbit Ox O OF
EIE"I."I\.I HE"P Periodic Boundary Gondition

() Mone () Atom (@) Mol

Giroup by
(@ Malecule () Composition

Representations...

~  Perspective o] [Ble ~
o| [Red
Background Color wi e
Molecular Representation | |Lime
w| |Cwan

o % el
»  Show Animation Control Panel bl Mg
| [White
~ ﬂwn ~

Copy Image vd!

q
Rainbow
[J=teren
Para Crozs Anag

10
10

H [~ Dummy [] Backbone
Btom | < > (10

=
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Bond |« > |1
Z-Glip | € > (1]

Surface Stvle [Solid
Color + |-
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=
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=
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