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I. X3OEFU>YD

BEARNIIRVESEFLAMMPSERE IR F 1 — U )L ZSB LU T IEEL),
1. 740 | o OO0 =00V oL, O MAIIC Tgwgl EANDUTREZ D
UwZIUET,
YRR S DVERL T EDFEM (FWinmostar 1 —H' <X =1 77)L 5. #HIEEDIERR S EZSIB LU TL 2
U\ CCTIIBFRODTFEED 7ML ZHmMHMIAFTEET,
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- FEEOI7AINEZFZHFHADIGE I COERBTRODICITZAIV | TPAINEA IR—BEENET,
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I. X3OEFU>YD

wIULET,

[1] |

1. BlF | R—)\—tIzlelzo")

2. a, b, czENZTN [20]

ZBELOKZIUYIUEY,

(&

[12]

M (T7ANEBIIOAR—K) #2UwW2OU [graphene.cif] &Y

ESEIN

ST 71L& THREFL

3.

M= 1920 rho= 2.281gfcm"3

a=49,120 b= 51.048 c= 6.69%

@ Generate Supercell

a= 90,000

alpha= 20.000 beta= 20.000 gamm

ncel

OK

+  100%
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I. X3OEFU>YD

1. @ (BEZzR&E/ i) =zoVUvIULET,
2. Add Waterz2oU w2 L. 250 AN UTCOK=ZDOUWV I ULET,
3. Set Lattice Constants(CF 1 v 2J%Z Atl. Same as main windowz2oUJwvw /2O UZE9,

4. Change only one directionz=27Uw/Z L. Select directionC(EZZ€DFRFOK=TJw D
L. Enter densityT [0.05] EABDULOKZIUWIULET,

5. BuildzoUwoOU. [ROFEMRICHKINILELZ] ERRSNIZS0KZTUY I ULET,

@ Solvate/Build Cell - | X
Mame # Mol Position mollL Compeosition
WATER 250 Random 2,775 H20

Add Displayed Molecule. .. Add File... {mol2,wmm,etc.) lete
Add SMILES... Add Water...

Simulation Cell |~ Option

(O set Density 0.05 gfem~3

Set Margin from Solute [nm]
@ SetLattice Constants [om] 4812 |[5.1048 | [5.965177
Angles [deg] |90.0000c| |90.0000c| |90.0000c|

Same as main window

| Change only one direction... |

Box Type tridlinic ~
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I. X3OEFU>YD

1. MD | REIENAYZOUvV O UZET,
2. Cell 1. RF>=Z2 0w IL. P7CTHRFUEgraphene. cifZEIRUE T,
3. Buildz2oUw2oU. [EECERIMERETINELURZ] EXRRSNES0KZTIUYIULET,

@ i - o x|
%] cell Direction Repeat
b Cell 1 i
=) (D) Use displayed cell |
:D: (®) Load from file |C:¥winmosll¥UserDaIﬁ¥gwg.wmp_'| E

a: 49,1200 [A] Alpha: 90,0000 [dea]

b: 510480 [A]  Beta:  90.0000 [deg]

c |6.6980 [A] Gamma: 50,0000 [dea] |

Coordinates of outmost atoms on

-1 77 a3
selected axis [A]: L7380 3.3480

Cell 2

(®) Use displayed cell

() Load from file | |
Z a: [49.1200 [A] Alpha: 90,0000 [deq]
]
L o b: |51.0480 [A]  Beta:  |90.0000 [de]
o« |59.6517 [A] Gamma: 90,0000 [deq] 1
Coordinates of outmost atoms on -
N=2670 rho= 0.252gfem"3 selected axis [A]: L7380 ||58.1429

a=49,120 b= 51.048 c= 72.348
alpha= 90.000 beta= 90.000 gamma= 20.000

-9 ot 5% _ — n
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I. X3OEFU>YD

1. MD | REIENAYZOUvV O UZET,
2. Cell 2. R5>Z2 20w IL. P7THRFUEgraphene.cifZERUE T,
3. Buildz2oUw2oU. [EECERIMERETINELURZ] EXRRSNES0KZTIUYIULET,

@ Interface Builder — O *
3 Cel  Direction Repeat
L*7] cell 1
=] (®) Use displayed cel
= (D Load from file | |
a: |49.1200 [A] Alpha:  |90.0000 [dea]
b: |51.0480 [A] Beta: 90,0000 [deq]
o |72.3477 [A] Gamma: |90.0000 [deq]

Coordinates of outmost atoms on

693 37
selected axis [A]: L5000 693389

Cell 2

(C) Use displayed cel

(®) Load from file |C:¥winm0511¥UserDa13¥gwg.wmp_'| D

Z a: |49.1200 [A] Alpha:  |90.0000 [dea]
L W b: |51.0480 [A]  Beta: 90.0000 [deq]
© |6.6960 [A] Gamma: | 90.0000 [deq]

Coordinates of outmost atoms on 0.0000 3,3430

N= 4530 rho= 0.394gfcm"3 selected axis [A]:
a= 49,120 b= 51.048 c= 85.044
alpha=90.000 beta= 90.000 gamma= 90.000

a
o) e
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I. RDET
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1.y (XEABEHSERER) 20Uy ILTHS

2. Ctrl+ RSWOT. TOOS T2 2EBDSETDIEZERAZEIRUET,

F'ﬂ(
E.'H\

(F. Shift+ RSV I THEZETESHSETET,

3. & (DIN—TiRE) | IN—TZHFR=ZzI )y oL,

D12 ROICA

group?] EEIHMNTIZ5SDeletez2 w2 ULET,

M= 4,590 C3840H5000250 M= 50,625.99

0 harked Order 0-0-0-10
Marked Atom: ¥=10%=0 2=

e Length= " Angle= * Dihedral=|3
Group Selection: 960 Atoms (C
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Charges Available: User (Qtot=0.00,Qrms= 0.242)
rhin= M 394224 ndrm~3
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I. X3OEFU>YD

1. BREECLT. EDISTII2EDSED LDOIEEEIRLET.
2. [ (BIVEfR/GE) | I EEREIUYILUET.

3. Set incremental lengthz [5] (CZE®E L. Atomic positions®®Do not changel(cF T v
DA, OKZDOUwDIUET,

@ Transform Cell — O *
5] 1. How to transform cell
(®) Transform only along the selected axis

el

MAxis |c | Direction |Change both sides ~
=]
E_A
!EI!

(®) Set incremental length [A] <

() set total length [A] 85.04373 V_

() set normal strain [] 0.0

() Set density [gfem~3] 0.21465

(O Transform similarly

0.21455
(O Transform by shear strain %y 0.0
(O Transform by angle alpha 90,00000
2, Atomic positions
> (C) Move with keeping fractional coordinate

L.

N= 2670 rho= 0.203gfem"3
a=49,120 b= 51.048 c= 90.044
alpha= 90,000 beta= 90.000 gamma = 90,000

-9 + 14%
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I. X3OEFU>YD

1. #BIR | RICKBIIIN—TER=ZIVYIULFET,
2. [1C1920] D172 oYUwIUL. ClosezTUwvIULET,

3. B8R | II—T&rEHRE I IVIL. IV—T4AIC Igraphenel] EAHDULTOKEI WD
bgg_o

D Select by — O *

Use List  |se Selection Language

() Molecular Species () Molecules (®) Elements

1D Element # Atoms
1 C 1920

2 ] I} 250

3 H 500

Lipdate List All Mone Invert Close <
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I1. sTRD=E1T (FH1L)

1. YIWHSLAMMPSZERL. [¥ (9—92J0—8E)Zz0UvIULFET,
2. [EFAHBEEINTLRVNDFHREENTT ., BRAZHRELEXIDL ? | ERRSNTZSVWVWR
IV I UET,

@ mEsEasT - O *
3. Exceptionz2 Uw /O ULFET, BRI HTE A ERIRLT(EE
@ 8ETHTA-EEINST
1-FUTIW 2 EW) AJLTH) B | a5 ST 14
C 960 —f%
& UL [ LAMMPS i Ef] H20 250 AT
MCP F'.? : c 360 —4
CHDDAS o » :
«  Repla GAMESS g é (—#) GAFF Exception. ..
Gaussian AMEBER03
Hishem
LAaMMPS Gk5F) | sPCE -
Gromacs
Guantum ESPFRESS0
Towhes
10 S TR FroRRi Dump Mow...
OS2 —5771 L E{ERCEEM SR, ReaxFr, BUEFTENNERET)
O A g BT WS AN S A — kR
O HSA—RDEN HTEAF T
< Back Cancel

m winmostar copyright 2008-2024 X-Ability Co., Ltd.



I1. 518 D=R1T (F#1E)

1. ZADOURXSDIDEDCIGO0(CF T v IZ AN, AldSigma & Epsilon(CZNZE 1
[0.343] . 10.439] (ARETIIUFFDI\SA—F%ZFERH) EAHDULET,

2. [BEHRIC2DEDCI60(CF T v IZ AN, BRIOMIC 10.343] . 10.439] EAHDULFET,
3. SetzOUvIUET,

@ Exception - O b @ Exception — O ¥
Check molecules to be explicdtly assigned L1 parameters Check molecules to be explicitly assigned L] parameters

Compaosition = Mol Element = Sigma / nm Epsilon / k1/mol Composition # Mal Element Sigma [ nm Epsilon  k1/mol

_ =60 c 0.343 04 c =60 c 0.343 043

960 C 950 /\ /\

Automatically assign parameters to all spedes Automatically assign parameters Automatically assign parameters to all species Automatically assign parameters

[Juse bond coefficent [kifmol/nmz] [J use bond coeffidient [k1/moljnm2]

[Juse angle coeffident [kijmoljrad2] [use angle coeffident [kijmol 2]|10.0

VU winmostar copyright 2008-2024 x-Ability Co., Ltd. 15




I1. 518 D=7 (F#1E)

MHZEEOYT O RIICERDIEB0KZTI UV I UET,

[IEERICHIBDERESNEUELE] EXRRSNTES0KZET UV I UERT,
Presetz [Fluid/Amorphous/Crystal NVT Equilibration] (CZEEULZXT,
2nd jobdOTemperaturez [1000] (CEEULFT,

STEREZEZEEUCGIEZR < TEIEZVWES(E2nd jobdDPrecisionz [Low] (CEEL
ES IR

M

@ LAMMPS Workflow Setup — O ¥

Preset | Fluid/Amorphous/Crystal NVT Equiibration ~ | (modified) #of Jobs: | 4+ -

[JEnable parameter jstructure scan Config...

1st job =

Ensemble Minimize w 300, 1

Simulation time [ps] # of snapshots From parent

(Every 0.20 ps)
[]Free boudnary condition Predision Medium w Details. ..

2nd job

Ensemble MNVT w | Temperature [K]

Simulation time [ps] # of snapshots 50 El Initial velocity Random w

(Every 1.00 ps)
[JFree boudnary condition Predision Medium w Details. ..

L

ﬂ

Reset... Import... |V Export... 0K Cancel

mﬂ winmostar copyright 2008-2024 X-Ability Co., Ltd.




II. 5T RD=E1T (FH1E)

1st job®dDDetailsz=2~ w2 L. Restraint’7_- dDEnable position restraint(CF T v o %
AN, Restrained atoms®dSelect Group/h>>%Z2 20w I UET,

B#J)I—2'(C [graphene] &&#RULOKZI UV I UET,
LAMMPS Keyword Setup~ > ROTOK=ZzO w2 ULFET,
2nd job®dDDetailstEoUw I U. 1~3EERRICERELEFT .

@ LAMMPS Keyword Setup - O b4
@ LAMMPS Workflow Setup — O X
Preset ~
Preset | Fluid/Amorphous/Crystal NVT Equilibration ~ | (medified) #ofJobs: | 4+ 7
Basic Advanced Output Interaction Non-equilibrium (1) Non-equilibrium (2)
[ Enable parameter fstructure scan Config... Restraint Automatic Additional Commands Manual entry Options
Distance Restraint Position Restraint
1stjob ¥+
Enable distance restr Enable position restraint
Ensemble Minimize w 300, 1.
EIECT Marke] ms Restrained atoms Select Group...
Simulation time [ps] # of snapshots From parent
(Every 0.20 ps) L1 é ~ \
[JFree boudnary condition Precision Medium ~ Details... 0 3 ~
0.0 |:| Use spring potential
2nd job
- o 0.0 5.000
Ensemble NVT Temperature 1.
- = [ Reset positions of restrained atoms after run
Simulation time [ps] # of snapshots Initial velocity Random w
(Every 1.00 ps)
[JFree boudnary condition Precision Medium ~ Details...
Reset... Import... |* Export... 0K Cancel
Reset... Import... Export... Cancel )ﬂq Run

m winmostar copyright 2008-2024 X-Ability Co., Ltd.
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I1. 518 D=7 (F#1E)

1. LAMMPS Workflow Setup> -« > RIOTOKEOUWVOUL., I3TDEET« > ROTHEE
BREUERERITZIOUYVIULET,

2. work2 LMP_NVTOEET A )L DIRENEND (CELULTZS. [Twork2 LMP_NVT] &7
UwouU, Z953>T Energy plotz2Uwv /2O UET,

3. KDFDOREDHREUT. Energy TermsdDc_TempFree(CF T v % ANDrawz 2
w9 DE RSN TUVVRVIKDFICOWTDREZET S IIELET,

@ Energy Plot (gwg.wmpjdata¥work2_LMP_NVT¥imp.log) — O X

Uncheck all Unchedk All on Launch
LAMMPS Energies

~

Energy Terms
1400.0: c_TempFree

[ PotEna
1350.0 [ kinEng
1300.0 [ Toteng

D Econserve
1250.0: [ Ecouple
12000 [ Enthalpy

|:| Press
1150.0: 7 volume

; ]

1100.0 ':‘ Nensity .

1050.0;
[JBlock Average  Size:

1000.0 JiiEARE R g
.ill U I‘ |
a50.0 11}

9000 [IPlot Each Data Set on Separate Graphs

0.0 100000 20000.0 30000.0 400000  50000.0 Calc Ave [] calc Stdev and Drift

Time (fs)
Reload

Show Setting Refresh | | Options... ¥ | Close
mﬂ winmostar copyright 2008-2024 X-Ability Co., Ltd.




III.;TEDRIT (FFH)

1. X420« RDICRD [v (D—9J0—8GE) 20Uy I ULFET,

2. [H#>3 I ZET

3. work2_ LMP_NVTZEIRULOK=ZoOUw IO UZET,

¥ JOoiizsk
TEZET+)14 {gwa) Options ¥
= B 1% gE
wor k1_LMP_I N END
Gy ™ workZ_LHP_HYT EHD
£ >
TR (work2_LMP_MYT)
"

N coordinate (Initial)
N coordinate (Final)
[
Log
Log (Extracted)
H Animation
Energy plot
E Radial Distribution Function

LEIM? | EFRRSNES>E>WeIOUY DO UET,

@ JainBET0EETAIEER
Fa I ORETTOPEE TN T ERIRL TEED
Euf s
waorkd LMP Ik EMC»

b= wark2 LWMP WT EMLC»

FRZ AN

Local Job
Local Job

BAT 7 EER HEA

Lozl
Lozl

m winmostar copyright 2008-2024 X-Ability Co., Ltd.
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III.;TEDRT (KFFH)

1. Presetz [Fluid/Amorphous/Crystal NVT Production] (CZEEULZET,

2. Detailsz=2~7UJ w2 L. Restraint’¥ 2 dMEnable position restraint(CF T v 7% A,
Restrained atoms®Select Group/Rh5> =TI Uw I ULET,

B\ I —T(C [graphenel] ZERULOKET UV I UET,
LAMMPS Keyword Setup~ > RIOTOK=ZzO w2 ULFET,
TATDRE T+ > ROTRTEIIUYVIUET @ LaMMPS Kepvord seup - 0 x

vk Ww

Preset w
Basic Advanced Output Interaction Non-equilibrium (1) Non-equilibrium (2)
Restraint Automatic Additional Commands Manual entry Options
@ LAMMPS Workflow Setup — O
Distance Restraint Position Restraint
Preset | Fluid/Amorphous/Crystal NVT Production #of Jobs: | 4 I:I - Enable distance rest Enable position restraint I
Continue from work2_LMP_MVT [C1Enable parameter fstructure scan |~ Confia... = Restrained atoms Select Group...

elect Markel
1st job =0 1,1 é " \l
Ensemble MNVT ~ | Temperature [K] L v 2 hd
0.0 |:| Use spring potential
Simulation time [ps] # of snapshots 250 Initial velocity From paren

(Every 0.20 ps) 0.0 5.000
[JFree boudnary condition Precision Medium e E Details... (
N\ Reset positions of restrained atoms after run
Reset... Import... |* Export... oK Cancel

Reset... Import... Export... Cancel )ﬂq Run
mﬂ winmostar copyright 2008-2024 X-Ability Co., Ltd. / 20




III.;TEDRT (KFFH)

1. Work3 LMP NVT O ¥ I A IS OIRENEND /2 (FEND(-) ICZEL L 2 5.
[work3_LMP_NVT] Z#z0Uw2oU. Z9>3>T H Animationz2oUJwv 2O UET,

2. (X#BFmHhESRR)E H (V1> ROCEDED)ZIOUVIULET,
3. PA=>321ETU7MD » (Play/Pause)z v O UNFOEFHRFEERUEI,

¥ BiEFER70V N {=] work3_LMP_NVT - AF1771 )| (mp.data)
R WiE o~ M= 2,670 C1920H5000250 M= 27,564 .87
- = L0 rarked Order: 1 - 2 - 2670 - 0
Lo harked Atom: X=0%= 2.5399399 Z= §.549939
g8 Length= 1419337 Angle= 61.23313 Dihedral= * Lpg
------------------------
< > e ,ﬂ%e"-'i’
a ;
¥ Jo¥rak
Fa
PEEZHIH (owa) Options ¥ L
& e ()}
wor k1_LHP_HI N END .
“ wark2_LHP_WYT E P
© “ work3_LWP_N¥T ._}{;;;;?f
o L
"
< > O
PH3 (work3_LMP_NVT) L
d Coordinate (Initial) Pec} .,'?;g,.,j i “.p':';',
d Coordinate (Final) =y ?
@ = -
M Log Force Field: Available (LAMMPS)
Log (Extracted) v Charges &vailable: User (Gitotg0.00,Grms= 0.318)
H . tho= 0.202728 gicm™3
ST a= 49120000 b= 51.043000 c= 90.043700

Energy plot
[+ Radial Distribution Function

m winmostar copyright 2008-2024 X-Ability Co., Ltd.

alpha= 30.00000 heta= 30.00000 gamma= 30.00000

251/251

+ 14%

A
¥ PA-igy
< <] »
Speed

oop pen Viewer

TIMESTEP 43400 t= 45400
TIMESTEP 49600 t= 49600 fs
TIMESTEP 49800 t= 43800 fs

TIMESTEP 50000 t= 50000 fs

Frame

Result

Plot Column

§ =t

Custom Plot

tions ¥

| 251

~

no
no
1] bt

0.0000  2.8400  §.85

20 o.noo0  1.4200  B.85

ac 1.2300  0.7100  8.85

4L 1.2300  3.5400  5.8%

5L 2.4600 2.8400  B.85
FrEBE  [&E@trsd 8w aes |
it HFE |1 e c
[EHE |o |2.83909
ol | e ~([1

|5 340t

~ 1
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IV.faRA

1. FEEITAIAD [work3_LMP_NVT] #OUwvw oL, P33 > TDensity Profilez/2')wv
JUET,

2. GroupT [3: MOL02_H20] & [5: graphenel] (CFT w2 ADTZIREE(C UDrawz
w2 UFRY,

3. S JTFEDShow Settingz/'Jwo L. Y AxisDAutoscaleDF v I%=45%4L. Max%
[500] (CEETDEKDEEDMZHRCETEIT., (ERBRETIEHRVWCEITER

¥ :?D":;:I";' }_L @ Density Profile (gwg.wmpjdata¥work3_LMP_NVT¥Imp.xtc) O *
PEFE 7414 (gwa) Options ¥ Partal density
& U 1 8E 500.0
MOLO2_H20
war k1_LHE_HI N EHD 450.0 graphene
L wark2 _LHP_HYT E 400.0 First Frame [ps]
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