AKFEEST I 2 L—FEESiIHZE

R RS
U —R—Tuars 4 TR X —
(Water Frontier Research Center: WaTUS)



1. KA I o L—& OFIFHRTO U

KGR = L—Z IR COK ST DiEEh & A 20507 5 BRI R O BERIFZEE 23 VD84
R 2 b—ya VT 0 7T AR A ROFIAE DY Windows XY 2 U B BRI TE A L 9T A HDTY,

IINBE RSy T B )RR B Windows /XY 2 CTHEMETE E9 L, K20 T8N 1 F3 R 72 O I XElRo
Linux 7—7 27— 2 U CitR SE, TOFHENEORE & EROMERIX Windows /3 2 TITZ2 £ 7,

ZOKMEY I 2 L—FEFHTE DL 91275720, LAFOFIET Windows /XY 2 & Linux V—2 A7 —
TarEHELET, B, Linuk V—27 A7 —3 g UAFIFATE 22 TH Windows 23 2 L DI TAKEES >
RalL—XEFIHTEET,

1.1 Windows X =12 T LAWMPS BREE D (i

DFENFRZ I Linux U—2 AT —3 3 U CfTW, Windows 23V 2 U Tl TR A TIARE CO U
IIARECY, KEID Linux V—27 A7 —3 3 T LAMPS BBz OUEifl e A T 72 &0,

64bit Windows R LAMPS D& v7 2 — RY-A k (https://rpm. lammps. org/windows/64bit/) 7>& LAMPS D%
HRRODOA A h—/v 71 7F 5 LAMPS-64bit-latest. exe &4 7 — L TL7Z&0, LT, #yrnm—FR
REZ T, ZOA VA M=V a T A LAMPS-64bit—latest. exe ZFITL TL 72 &0,

' P LAMMPS Binaries Repository:wi X G

< C & rpm.lammps.org/windows/64bit/ = % B 8 0O &

Q@ LT ET¥Iv-9 @ 0777

LAMMPS Binaries Repository: windows/64bit

Contents of 64bit

[DIR] (Up one level)
2022-03-24 20:41 SHA2565UMS
2022-03-24 20:18 LAMMPS-64bit-Python-24Mar2022.exe
2022-03-24 20:18 LAMMPS-64bit-Python-24Mar2022-MPL.exe
2022-03-24 20:18 LAMMPS-64bit-24Mar2022.exe
2022-03-24 20:18 LAMMPS-64bit-24Mar2022-MPL.exe
2022-03-24 18:17 LAMMPS-64bit-Python-latest-MPL.exe
2022-03-24 18:16 LAMMPS-64bit-Python-latest.exe
2022-03-24 18:04 LAMMPS—64bit—Iaiest.exe
2022-03-24 18:04 LAMMPS-64bit-la Pl.exe

2022-03-24 16:14 LAMMPS-64bit-Python-295ep2021.exe

B LaMMPS-6abit-lat..exe A RTEE | X

3

FATOFERIZWindows Defender (2 X A PR5ED MM < AT EE R A RO _ L THEITHRZ V2 L T 7EENY,

Windows [C&D T PC hifRiEENFE b

Windows [c &> T PC bMREENE L/

R TURESERIELEL t Defenc RN U DRSESIELEL
S5TNBTRENBDF o7 §BE. PCHBKRICESSSNBTRIEN B D E




A VA M VEHTUTOL IR Z B L TA VA ML & T LTSN,

LAMMPS 64-bit 24Mar2022 Setup

License Agreement

Please review the license terms before installing LAMMPS 64-bit
24Mar2022,

Press Page Down to see the rest of the agreement.

SNU GENERAL PUBLIC LICENSE A
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA

Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed.

Preamble v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install LAMMPS 64-bit 24Mar2022,

LAMMPS 64-bit 24Mar2022 Setup
Choose Install Location

Choose the folder in which to install LAMMPS 64-bit 24Mar2022.

Molecular
Simulator

Setup will install LAMMPS 64-bit 24Mar2022 in the following folder. To install in a different
folder, dick Browse and select another folder. Click Install to start the installation.

Destination Folder

v

sers¥034330 74#AppData¥Local¥L AMMPS 64-bit 24Mar2022 | Browse...

Space required: 453.1MB
Space available: 16.1GB

Mullsoft Install sterr 3.0

LAMMPS 64-bit 24Mar2022 Setup

Installation Comple te

Setup was completed successfully.

Completed

Output folder: C:¥Users¥0343307¥AppData¥Local¥LAMMPS 64-bit 24Mar2022¥Pyth... A
Extract: __init__.py... 100%

Extract: loader.py... 100%

Extract: pytorch.py... 100%

Output folder: C:¥Users¥0343307¥AppData¥Local¥L AMMPS 64-bit 24Mar 2022%¥Python
Qutput folder: C:¥Users¥0343307¥AppData¥Local¥LAMMPS 64-bit 24Mar2022
Created uninstaller: C:¥Users¥0343307¥AppData¥Local¥LAMMPS 64-bit 24Mar2022%...
Output folder: %HOMEDRIVE % %HOMEPATH%¥Documents

Create shortcut: C:¥Users¥0343307%AppData¥Roaming¥Microsoft¥Windows¥Start ...
Completed

Mullsoft Install sterr 3.0

< Back m Cancel

PJ_FC Windows T LAMPS BE5EOHE(IISZ T T,



1.2 Linux V—27 A7 —3 3 L " CO LAWPS BE5E DO

Sy FENS S E 2T Windows 2% 21 TYTUN, Linux U—27 25— 3 » Tl TR AR TOHEH
IIARETT, WAEIDOARY I 2 L—FDFATT 7 A VOEFITHEA T TS0,

LAMMPS D& w7 o a— RY-1 b (https://www. lanmps. org/download. html) 235 Y —A 7 7> A VDT —HA T
lammps—stable. tar. gz #Z 71— R L TL7ZE0Y,

r- https:/fwww.lammps.org/downlc X + (-]
& C & lammps.org/download.html B a & B8 2

Download LAMMPS

You can download LAMMPS as a tarball from this page, using the links below.

There are several ways to get the LAMMPS software, either as a tarball, or from an active repository, or in executable form:

Download a tarball (here or from GitHub)
Git repository for LAMMPS

Pre-built Linux executables

Pre-built Mac executables

Pre-built Windows executables

With source code, you have to build LAMMPS using "cmake" or "make". But you have more flexibility as to what features to include or exclude in the
build. If you plan to medify or extend LAMMPS, then you need the source code.

The Install doc page lists what is included in the LAMMPS distribution.

Download a tarball

Select the code you want, click the "Download" link, and your browser should download a gzipped tar file. Unpack it with the following command,
and see the README file to get started.

tar -uzvf file.tar.ez

There have been ~387,000 downloads of LAMMPS from Sept 2004 thru Dec 2020.

LAMMPS molecular dynamics package:

Latest stable release. 165 MB tarball with source and docs, GPLv2 license.

LAMMPS Stable Release 29 Oct 2020 Includes all bug fixes and new features described on this page, up to the date of |[Download|Manual
the most recent stable release. ﬁ

| AMMPS Patch Release 27 May 2021 Latest patch release. 159 MB tarball with sou.rce and dgcs, GPLVZ license. owr W Manual
Includes all bug fixes and new features described on this page.

Linux V—27 A7 —3a V" CUTOFETa L AL LTSN,

$ tar zxvf lammps—stable. tar. gz

$ cd lammps—stable_290ct2020 KT DA version Z EIZER Y £,
[lammps—stable_290ct2020]$ mkdir build
[lammps—stable_290ct2020/build]$ cd build
[lammps—stable_290ct2020/build]$ cmake .. /cmake
[lammps—stable_290ct2020/build]$ make —j 8
[lammps—stable_290ct2020/build]$ In —s lmp Imp_mpi
[lammps—stable_290ct2020/build]$§ 1s

(MakeCache. txt cmake_install. cmake install manifest. txt lmp_mpi
(MakeFiles ete liblammps. a styles
Makefile includes Imp

LAMMPS 32177 7 A /L Imp =2 Imp_mpi Z(EEZDT 4 L7 R U MMBEEITE 5 X 9 ITERERE Y 7 A /v . bashre 73

EWZTUTO X Y ITBREAE AR E L TLIZEW,

export PATH="$PATH: $HOME/lammps—stable_290ct2020/build”
export LAMMPS_POTENTIALS="$HOME/lammps—stable_290ct2020/potentials”




Ho\U T R D LAMMPS BER#EZ 27 U 7 <D lammpsct]. sh & persistentdiagram. py % Linix 7—27 25— 3
ANZT v 7m—RDH 2, Linux V—27 A7 —2a  CUTDOEBOMT 7 A /WVEFATARER 7 7 A /L& LT,
SEDLAMPS o ANV LTeT 4 L7 B VICBEI L TLEENY,

$ chmod utx lammpsctl.sh persistentdiagram. py

$ mv lammpsctl.sh persistentdiagram py lammps—stable_290ct2020/build

BENT, N=V ATV b RER VTICNER T A T T ) ZLFOFIETS VA =L LTSV,
$ yum install gmp—devel mpfr—devel libboost—dev

$ curl 40 ¥
https://github. com/CGAL/cgal/releases/download/releases%2FCGAL-5. 0. 2/CGAL-5. 0. 2-1ibrary. tar. xz

$ tar xf CGAL-b5. 0. 2-library. tar. xz
$ CGAL_DIR=$PWD/CGAL-5. 0.2/ pip install —verbose diode

$ pip install dionysus

LI EC LAMMPS BREZ DI 356 T C9,

BEUNT . WREID Linux 7 —27 A7 —3 3 L ~D/SAT— REL D a7 A L OYEEOVEEICHEAL T RS0,


https://github.com/CGAL/cgal/releases/download/releases%2FCGAL-5.0.2/CGAL-5.0.2-library.tar.xz

1.3 Linux V—J AT —3 9 L ~D/RAT— NEEL D1 74 o OHE

Sy FEFEE 22 Windows XY 2 TfTV, Linux U—2 27— 3 I TORWEAIIARE T Ui
IIRECTT, KEIDOARY S 2 L—Z D Windows 73V A ~DA A b—/UTHEA T ZE,
BEZ X a7 A B03D ssh 7 b (PUTTY, TeraTerm, Cygwin, PowerShell 72 &) CLinux V—727 A7 —3/3
NIRRT — FEL TRV A TX D86 bAFOWEFIIAZE T, KEISHEA T ZSVY,

Windows10 TIIAEHAET ssh o~ 2 REFIFHTE S PowerShell ZFFTEx£9, ZHAHWT Linuxk 7V—27 A7
—a NIRRT —NEL TV A U TEX D LT DO FOFIRTHEH L T &0,

Windows10 DE[EAE FOA X — bR & 735 Windows PowerShell 23R L CTL 72 &0y,
Windows PowerShell 2 fE@Eh L, o~ R o 7 MA@ £,

w 2 EiRWindows PowerShell

. Windows PowerShell X ‘ |
Windows PowerShell
Window. “owerShell (x86)
Windows PowerShell ISE
Windows PowerShell ISE (x86)
Windows 77t
Windows & #2{F

Windrwe ZEY-I,

>
2
E
=
E
|
|
0

: Windows PowerShell OiftEh& ZD =z~ F7'a 7 N

Linux V—2 A7 —3'3 VDRA ML a—HP—4 L RAT— REHNT, a~v> R7a 7 M CLLFD &
NTHA LT Linux V—2 AT —Y g~ /A4 LTLTEE,
OJALTELEEMERLELTZD, .sshT 4 L7 U Z/ER L CT—H exit LCuZ 77 FLTLEEN,
PS C:¥UsersYusername> ssh username@hostname
username@hostname’ s password:

$ mkdir . ssh [EE]ssh DRNZ Ky k(O 2RI
$ chmod go= . ssh
$ exit

RIT ssh—keygen 2~ RZFATL T, BT R T —F—DOHEH L TEZ T E 0,

PS C:YUsersYusername> ssh—keygen

Generating public/private rsa key pair.

Enter file in which to save the key (C:¥UsersYusername/.ssh/id_rsa):
Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in C:YUsersYusername/.ssh/id_rsa.

Your public key has been saved in C:¥UsersYusername/. ssh/id_rsa. pub.

IR & RERBEDS F I EI id rsa. pub & id rsa DT 7 A IUTEMRIINLTNET,
ZONRFET A NVE 4 Ci¥UsersYusername/. ssh Z % THALETOTREZ TN T IEENY,



INBRBED 7 7 A VDI Z Linux U —7 AT —3 3 AZEEL T &N,
Seoa A THRELE Liza——4 AR A MM (au ) ZENTICHT CEHEL TS0,

PS C:¥UsersYusername> scp .ssh/id rsa.pub username@hostname: [IFE]REIZ: (o) 25712
username®@hostname’ s password:

FIEE, Linx 7—2 27— 3 42m 7, Y LTS, RRAIF—CURina~y FER~ET,
g s A4 LT, UTDavy RCIONBEED 7 7 A NV AFEHEY A MOBERR LT A&V,
HEELE 7 7AUTHIRLC, Floexit LTRZT T R LTLEEN,

PS C:¥Users¥username> ssh username@hostname
username@hostname’ s password:

$ cat id_rsa.pub >> .ssh/authorized_keys (EE] -2 ZEELRVE 91T
$ chmod go= . ssh/authorized keys

$ rm id_rsa.pub

$ exit

B, Linuk V=27 A7 =Yg A4Zn /A4 o LTLKESY, Sl AU—FELTr /(U TEE T,
DAL TELZ L MR TEELLD exit LTRIZT T FLTLZELY,

PS C:YUsersYusername> ssh username@hostname

$ exit

417 exit LT PowerShell Z#&T L TL72&0Y,

PS C:¥YUsersYusername> exit

PLETLinux V—27 A7 —y g ~Dnra 7 A o OILE T C7,



1.4 K3 2 L—HFDWindows /XY a2 ~DA A —)L

K2 Lb—FDT—HIAT 77 A )V wfst. zip % Windows /XY I D47 & ZABIZIETA7 7 F)
WZat—L, ZNEZBWTERL T ZEV, BV AV Z I FO L D7 7 A VDB S COET,
ZDbin ZHNHADFHD wist.exe X TNT ) w7 LTLTEESN, KU a2 L—2REELET,

— O
e )
« v « WFST » bin » v binDiEE P
~ Ldll n
& 7497 PO
WAy F A
¥ F9vn-F A Qt5Widget QtsXmldll water.prop
[ sl erty
=Erory A &
B FC 9 MT::' Zlib1.dl N
% EVEE ==

K : BB SNIEARY S 2 L—HDETT 7 A LDfLE)

Sy F B EE A Windows 7% 2 L CEITT HEAIT FXORE 1 VR TAY R 2 L—Z OE[EH D [remote] Z 7
) w7 LTLTIEEN,

& WEST Unified Water Simulator: version 1.2.0

geometry lammps dynamics analysis progress remote

load remote server ‘1
name |'e|_f-:;! :

hostname |i¢.c2.i7.:77

work dir |work
stop ‘

select public key |

test remote server |

t

i)
(1]

intervallminute] |10

=
=

MPI process |1

RE1 2 2359 [remote server] DF = v 7Ry 7 ANF 2w 7 SUTCUVRNWT L ZHER L TL7ZE VY,

VBN IEFEEE A Windows /8 2 L CHATT DA DA A b—AEETLL E TR T TT,



DTENIEERE Linux U —27 27— 3 U CITT AL AIE TRIOKE] 1 DR TARY X o L—F Q@D
[remote] # 7% 27V w7 LTLIEELY,

& WFST Unified Water Simulator: version 1.2.0

geometry lammps dynamics analysis progress remote

load remote server ‘
1
ame ‘-..--.L‘ PR

hostname |

work dir |work

sto
L | select public key |
chegk | test remote server | o Info: Test succeeded.
interval[minute /10 =

MPI process TI j

: [remote] Z 7HH D Y T— M — —DRTH 4

FEN2 25~ 7 [remote server] DF = v IRy 7 A ZF 2 v 7 B2 ANTLIEE N,
Linux 7—2 27—y 3. 428 A T 5720 DERO AT ATI TEX B L9127 £7,

[username] DRI ZL—F—Z ZFEE L T 7ZE0N,
[hostname] DHIZAA F4H LI IP 7 RLAZFFE L T E &N,
[work dir] ORI LAMPS DA 7 7 A V(7T 27 4 Lo BV AERREL T ESVY,
BEFEMED work DE F THENER A,
[select public key] DRZ L ZHFL T, RO 7 7 A N AFRE L T IZEVY,
PowerShell CABR#EAVER L 7-55& CIIABHSE X C: YUsersYusername/. ssh/id_rsa. pub {2V 7,
REN 3 2VRd [test remote server] DR F L ZAR UERMRF D, U — 27 AT —3 a U~ e L T 72E0,
T A NDEIDBERERENTOARY I 2 L—F DA VA M—UIFET T,
RE14 DIOKIARY 2 LT, Bl FO[quit] RF L E LTI 2 Lb—F ZHE T LTLIEE,

DTS Linuk U—2 27— a U CITT 5604 VA M—/UWWEEFBL ETET T,



1.5 Ay alL—HDar ()L

AR 2 L—H (I Windows 73V 2T Mac /XY A TH Y — AT 7 A ASRIHEDR 2 L 8f LV LU THEITY
TANEAELT A L HTEET, I A IWEADIATT 7 A NV EFIAT DEE1E 2 O COMEEIIRETT,
WREITEATLIEEVY, %50S TOARY I 2L—FD /) —AT 7 ANNSEDa L A )VFAILL T LB T,

1.5.1 Windows /XY 2 TChH A )LFJE

BRFEBRIE DYl

A I 2 L—H (I Windows /XY 71 /D Cygwin BEE CHRE SAVE L72A3, MinGW kfiSD a3l T « T4 75
DAHEFANTI LAV LETOTMInGN BREECTHEIR &£,

Cygwin BZSEREE Ca L A LT BE1XFE T Cygwin DA b https://www. cygwin. com 23H& >y 7 w7
—/L setup—=x86_64.exe ZHX U0 —RLTLTIZEV, By T v — L TOA A b=/l r— D8R
EAEIZIBWT, LLFORy =D A A M=V AR LT 7EE0Y,

cmake, make, mingwb64-i1686—freeglut, mingw64-i686—gcc—fortran, mingwb4—i686—gcc—gtt,

mingw64—1686—-qth-base, FDMLEL2T 7 A FREY 7 b

SSHZATZ7 YDA VAR =)V
AR 2 b—H[ESSH T A7 F U D LIBSSH Z# WU —27 A7 —3 3 > T LAMPS 237 L %9, LIBSSH ®
Ak https://www. libssh. org//»67—HA 77 7 A /L 1ibssh-0.7.5. tar. xz X 7 a— R LT 72X,
Cygwin @ terminal FCLUFOTFET LIBSSH Z B L T 7230y,

$ tar axvf libssh-0.7.5. tar. xz

$ cd 1ibssh-0.7.5

$ mkdir build

$ cd build

$ cmake —DCMAKE_C_COMPILER=1686-w64-mingw32—gcc —DCMAKE CXX_COMPILER=1686-w64-mingw32-g++ ¥
~DCMAKE_INSTALL_PREFIX=/usr/1686-w64-mingw32/sys—root/mingw ¥
—DCMAKE_LEGACY_CYGWIN_WIN32=1

WIZ config. h DLLTOEFTE AL T LT 7EENY,

/% f#undef LOCALEDIR */
//#define DATADIR ”/usr/i686—w64—mingw32/sys—root/mingw/share/libssh”

ZFLTLIBSSHZ 2 23A )L LT, AV A= LTLIZENY,

$ make
$ make install

RKyIalb—FDaL (v
KR 2L—FDY—=AFT 4 L7 MVIZTUTOEINZ T 7 ANVt —D E, a3/ )L L TLIZENY,

[src]$ cp Makefile. inc. windows Makefile. inc

[src]$ make

FAT7 7 AV wlst. exe ZMDT A NVHIZ A —FT DIFARITELET 7 A /L defaults. qtml Z[F L7 4 L7 RV
ab*— L CL RV, T2, FETRHICMELE 725 DLL 7 7 A VD3 ust/1686—wb4—mingw32/sys—root/mingw/bin |Z
HY, PATH 2l L CTHLSLERH Y £,



1.5.2 Mac /XY aThHOz /34 )LVFIE

BHRBRIE D YE(H
AR 2b—ZEIGUL A4 7ZVDQts & SSHZ A7 F YD LIBSSH 2= CH7' a7 N ThDHT-d, WHE
7Y r—3 g v F Mac @ terminal ECLUTFOFNETA A M—L LTEEVY,

$ brew install gcc
$ brew install qtb
$ brew install libssh

ARKIal—FDaL [V
ARSI 2b—FDI)—AT 4 L7 FVIZTUTFOIICT 7 A NEat™ =D, a ()L L TLIEEN,

[src]$ cp Makefile. inc.mac Makefile. inc

[src]$ make

FLTT7 7 AV wist D7 3NV a ' —F H5AFGRTE T 7 A /v defaults. qtml Z[F T 4 L7 hUIZ=2E
—LTLEENY,

10



2. KA L 2 L—X OEEFIA

RIS R = LS IR E TRy T OES) LIS 2 RTTE S 2 SR - OBERITFEE D D8l s
L2 b—va U B 7T SR —RROFRIE D Windows /Y AL B EGICFIATE 2 £ 51235 b0 T,
NS5y F B R 51X Windows /8 2 THERTE L, KB 0F B Fat R e HIFiEEo
Linux 7—2 27— 2 U CRlE &, ZORENEORIE LG ROMERE Windows /3 2 TITAE T,
ZOKBEEY R 2 L= ZLUTOFIATERLES 5 2 & T, K Of#) LS T T £,

2.1 Va2 L—XOE

ALY 2 L5 OABUT TR L350 | FHHEH ORI CORSY T-OBLE: £ 2% 7 PIU LI & 75 %
BET HREE & AR TR 5B LR RS nE T,

& WEFST Unified Water Simulator: version

: 3 liquid - substrateB -‘visual
| [select] [delete] LMLL-@ | ol

water ‘ |

length unit
""

AL 2 L—F OB, 777 7 A MR KT OIIRLE 2 70E 3 oMk

EIEI DA THE ISR A 1 LAMPS DFFTAHHE L £,
HE O HANARIZ S A = 2 —& I3 WEEIcE T ANAELT 0 2 £,
A=a—HTD ) HIRHINIFRIREID geometry X T IIFHERO R & /K OBLE 25 ET D H A2 TR LET,

11



2.2 FHEROE

K22 L —FDETT 7 AL wist.exe b LT a— Yy hE2E TN w7 LTAY S 2 L—F Al
LTLEEVY, 460DIZ 30 ANT T OHFLROPSHSEH IR SN E T,

| |
" T

| il -
¥ lysis = progress remote
box substrateA ~ liquid - substrateB — visual
width | 300 |[select|delete] |[select| |delete| [select|[delete|  atom radius
length | 30.0 [ J
height 30.0

length unit

R

DEENEHEOART I 2 L— X O

FHERZR EOR SOMEITEDIIZABN TEREINFET, mm B COFERITEZ 2V E 1T [geometry] # 7D
[unit] O Tlm] 2R L T IZE VY,

#e T, [geometry] % 7 D [box] DR CRHERDAEHHDOE S 2 E L 7,

~box

width | 30.0
length | 30.0
height | 300

(0] ﬂexilﬂg“

: RHELROFREEAN

[width] ORI RAROAAETT T (x i) DR S ZHE L T 7ZSUY,
[length] ORRIZFHHRAROANETT I (v fil) DR S Z2HEE L T IEE0Y,
Z ORI S D AT E D RO IOV E T,

[flexibility] OWUNZKEREEDTF = > 7 2 AN TLTFFE,
FIROBNIAEE % Z OFFRSRO IR 72 < BRI R DI IR HRAR DR S8
HARDHN R SOHE L350, WIZEMROBNTE SORFHEROBESyDO— L

T5HILTEASEDIVENDHY 9, ZITOF = v Z7ITEHHADE S 2
Mir SETHEMEBEESEDL Z LT b0 TY,

12



2. 3 bR A OF%E

AR 2 b—HF TIIFEMEHIRA &HARB O 2 T FHE TRETEET,

substrate 7 4 /LA IZITN O DOFEAD FAROMEE 7 7 A WIHE SN TWET,

Bl & LT graphene. lmpdat D7 7 A NVDT A 2L %Y 2 L—HFOEEICE TR v 7 Fuy 7’ LTLEENY,
THE, FHERICT T 7 = UHERIRNIE R D, FERA & L THEEICERRSNET,

n n substrate = O

=1 H#E o v @
&« v > WFST » substrate v U | substrate...

~

v 149D TIER
W TR A
¥ Fvo-F #

BN.Impdat grap\ene.| Si02.Impd

box substrateA liquid visual
width | 34.1 salnﬂl delete select atom radius
length 32.0 graphene ‘ U

height 20.0 (3] flexible

- [linverse
@ fuibig e above | 10.0

below ITﬂ

HEEEEN

length unit
J

CHARA L LT T T R SRR
e [box | M CERATZ [flexibility IZHEWFMK FTI3RHEROE S VD LR S TnET,

FEVNT, [geometry] Z 7 D [substrateA] O TR A DFEE S ADOE I 235 L £97,

-substrateA
HA A BT DR [select | RH L THIR T 7 A VAT TZEV,
select ||delete S A 2 L 720 B2 [delete] A2 o CHLAR A AR LT < 72500,
graphene

AR A DRLR S ZFHRRCIER B LS SEL72DMUMEA L TH RUWATT

0] flexible [flexible] DHIZF = v 7 LTLIZE0Y,

[linverse

above I 10.0 TR A DFREA KT 28551 [inverse] DRIIZT = » 7 LT 7IZE0Y,
[above ] DR AR A KD A (z dil) DZEROR S ZHRE L TSV,
'_%ﬁl . ;)OH—‘;!% Chelow] ORI 3G A 200 . W) D2 R S 2 LT < 200,

13



2.4 JRIKDRE

AR 2 b—HF TR E L TKERETEET,

FER A DSFHE SAVTUIUTZE D HAZ, F5R B DSFE SNV TWOIUTED TR, KDSERE SIVETS
[geometry] Z 7D [1liquid] DD [select] R o TKDIEIR SN F T,

T 5 &, FHERITKG ORI AR S E T,

& WFST Unified Water Simulator: version 1.1.1

FHARA DT T T = FRROD NI F BRI CRBUE STk

BT, [geometry] Z 7 D [1iquid] OWE CIRIAOTEIR 2T £ 7,

- liquid

seleﬂ delejﬂ

shape (0] layer
() drop

depth 2.5
MR ODFHEEAH

IR ZAE T DR [select R Z AL T IZE, HIRTIIKDOAERET
&, OBRENIH Y £HA,
Rz L7V a3 [del ete] N7 o THRIAZHIBR L T 7230,

[shape] DD [1ayer] 2>[drop] D EH HEER LT 7Z XV,
[depth] DHHICIERIADE X AFEE L T IZS0Y,

[layer] D%A1E [depth] DJE X DJERIZKST FHNELE SNVE T,
[drop] D3z E 1% [depth] DERRO FIFERIZK I T2 BB SAVET,

X 2 angstrom

P BARA DT T T = VHIRD ERTK TOSFAERICESE Sk T
14



2.5 R B ok E

FARADNF

RESNREETHIE LTBN. lmpdat D7 7 A VDT A 2L %I 2 L—FOBE@ICETRTI v 7« R

nyFLTLIESY, $28, BEROV T 7 = VHRRRKO NS EROZE bR 7 BN EHIRN A~ 5
A, B & L CEEICFRRSNET,

nEn

substrate

=LA #HE =T
< -1 # WEST| > |substrate v U substrate.
~
v 3 497 TIER
B TATyT A .
¥ 5ovn-F # BN.Impdat grr:pphde:te.l s.oz:tmpd

v @

& WFS nified Wa

box uid ~ substrateB  visual

width | 341 “I‘ﬂnﬁ T M delete atom radius

length 32.0 graphene 1 BN ‘ [ =
height 19.0 [3] flexible 0] flexible

@] fexil —— [Jinverse [inverse length unit

-~ P Em above | 5.0

below 2.0

X . Hb A DT T 7 =2 L FM B DE(LR VRO FHFRIE SRR T

S [box M TRAZ[Fit] OFRITHEN MR E 7~

LRGN
- substrateB

selec;d deleth

@ flexible

[linverse

above | 5.0

below 10.0
. FobR B OO

TFHRARDOE SV UROHRiIA S TOET,

[geometry] Z 7 D [substrateB] O Tl B OTEE I AIOR I 2T LE T,

KB A DBR [select IR Z  THAR T 7 A NV Z&ERA TS TZEVY,
FM B A L7V i [delete] AN Z TR B ZHIBRL TS 7280,

TR B DT X2 FHFLROFMN A LIEA SH 572D ONA L TH BUWEAT
[flexible] OMEICF = v 7 LTLIEE W,

FobRk B OFREZ Nitind A8E 1T [inverse] DIRIZTF = v 7 L TLIZEVY,

[above] ORRIZEEAR B D _HA (z fil) DZEMOR X ZHEE L TLIEE0Y,
[below] DHRIZ MR B 2D ™A (z #il) DZERI DR S ZFFE L T 7EE0,
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2. 6 Sopl & iR OBLE.

HA A, IR, BB IFE T A XD FROEBVEESIVET, A D above, IIAD depthtspacing*2,
FEM B D below D=FD 5 B, THFET D & DDRAEZE FAK AB FDZEEE interface & LE T,

- " e . i
geometry lammps dynamics analysis progress remote
~box - substrateA ~liquid - substrateB ~visual
width | 30.0 |sele§d‘dele§ﬂ |sele§ﬂ |de|e@ﬂ |sele§d|dele@ atom radius
length 30.0 graphene water BN— — == J'
height 200 @ ﬂexible.___ Shape @ layﬂ @ ﬂexibl@___
stop e . : -length unit
O flexible [ |inverse () drop [ ] inverse
above | 10.0 above 5.0
below depth below angstrom [

a
E
=

above

T spacing below

Liquid
Laan SN S ol L S ol Siey S0 U o0 SUa 4 N aBa o0 Ul S0 SR 0 S0 BT SN ST SN SUaet i

interface

depth

Lm0 ol [ oue SN Suae o0 S o0 e B SRR a0 SR N SR SN SH RN e N e

substrateA spacing

s g " oW o GEF  GN G L  o NE L  L OE T pA S T S S

below

X 2 angstrom

DR A, IR, SRR B OFRE T R OEE

16



2.7 FHEZOYLOLET

AR 2 b—F TIIFEATIEDITITNERERCTIRENTWETH, [geometry] & 7 D [visual IO [radius] D
ATA X —EHBENTL L, LY REQERCTERRINET,

visual

atom radius
Ll

s SR EROTHERR

[geometry] # 7 DF REH _FTO~ 7 AR —R— RIZ L ALLFOESE kD & [Bliis « JEAH N cE £,

#BE NE i A
~UAKERT v/ | [Elis

~ T ARA —/L (UEIEEY

REIS— M 20 CTRL A+ FARFIF— _EJA) 15 FERE
TREIF— TR CTRL+ FRHIF— 1) 16 FE[RER
FeRENF— ) CTRL+ 72 -F1%— Felm) 15 FElalis
A% — £l CTRL+A7RF1%— AilA) 15 FEIAlis
Palp ¥ — %) CTRL+Pglp F— FEIR] 15 JE[als
PgDn ¥ — AT E) CTRL+Pghn %— 45181 15 JEals

EAETCHZ U w7 LTS /NERID A = 22— 6 bR R AT CE £7,
Z O/ NEEIDHFREE 2 BIP W8 7 7 A L& U TRET A2 LB TEET,

F2 : top view

F3 : front side view !

F4 : right side view

F5 : save image
Vot .

[~ 2 A0 U v 2 G N

17



2.8 Sy FENITENT A S DRRGE

[geometry] &% 7 DABED [lammps] # 7% 7 ) w7 LTL 72 &Y,
LAMMPS D43 F- BB 2 R T A 2 OFFERIm AT RS IET,

: [lammps] % 7" OMTERI D LAMPS 531817152/ 3F A 2 OFFHEEAH
IMDIHEClIIoy 7B A BT 2 LA FOGHRNFICOWCENZIVEE L E T,

[start]D[initial] IR M3 [restart] (HilElHOMKGERHR) O EH AR L T 7ZE0,
[temperature ] (2K FDIREZ 7V E VBT TIRE L T 72 S0y,

[timestep \Zo3 T BRI OREIZ A% 7 = A PO CHE L T 7230y,

[total stepl |2/ FENIFFHROBAT v 7HEFRE L T TE IV,

[dump ] L\ 255 F BN PR R OB T A A 5T 2 A7 v TR ETEE L T 72 &0,

[thermo] |25 7B /)3 R OIRH CEU )i il A stbk 32 A7 » TR A EE L T IE &0y,

[Tersoff potential files] OWZIFE AT D Tersoff INT o S Y VORI ECER SV 7 7 A VA Boide
RUFET, OB TTRITIN LT 7 7 A VAR LT TE S0,

Tersoff T L% VDT 7 A VDT —HF DX ILF— metal BAR (eV) TSN TWAESIT. AV I =
L—X DAY Y7 MNTHBENZ real BN (keal /mol) T2 XL E T,

[LennardJones parameter ] M 21345 van der Waals RT3 ¥ /LD /XT X X Dfg/Nr gt )LF— ¢ [keal/mol]
LR o [A]OENTEROMBNFTREN, VERHIGAIUIINOOEEZTHEL T ZEW,

[Coulomb parameter ] HlZIZF D Coulomb T o T VDFARZ TE D D& q Le] DN N AEEDIR B

FREN., VENRHHHEAITIZ NS DEZTFE L T 7ZEV, EHEEDOERORFNL 0 12725 X 91T 5+
DEMOEEHE L TLTEINY,
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2.9 Sy rEERTROIHT

RO [save] R L2 L CZ OFENEZ 4727 7 VA NS 727 7 A V4 TRAFL T TEE,
FHENEZE 7 7 A MMERTT 5 E IO [exec] R F &L K 912700 7,

[exec] Z#HL., [OK] 2 LA D, FHRBIAAO BABIOEIIZFIRSNETOT, [0K] 2L T ZEN,
FHEBHAAE L D LAMPS OFEHEH JJOWNZRM [progress] # 7 OE[EIZF R SHLET,

sl geometry lammps dynamics anaysis progress remote

M MD 4 Info X
start: (@) initial () restart
temperature: 300.00 o Really exec ? 0 Info: exec started
timestep: 100 test.Impinp :;I:; Il::‘nl:':ir:;)sctl.sh exec work/
total step 10000 || OK || No | '
dump: 100 ‘ ’7
thermo: 100 Ox

clear

L IEPRDF RS T LANPS 23 B 13 HE DA T

geometry

lammps

dynamics

anaysis progress remote

save
EeXec
stop

chec

23R

quit

10 23 THIH & (2 LAMMPS OFEHEH I OWNZEH [progress] # 7 OEEINZEHT SN E T, T ONBZEHIZTHRHI1Z

T AEMIO [check] R Z U ZAPL T 7230y, G T LIZGBIZZ 0RO RINET,

1}
-+

=

#WFST start OK
#WFST date Wed Jul 15 12:53:30 JST 2020
#WFST host gpu03
#WFST user watanabe
#WFST pid 30285
#WFST file test.lmpinp

. [progress] % 7 i DR BHAA R HE

e geometry lammps dynamics anaysis progress remote
\ P 1000 144.8649 299.78469
p—— 1200 145.09667 300.26431
1300  144.96353  299.9888 Info: status: LAMMPS finished,
exec 1400 1449016 299.86063 ded
1500 145.03815 300.14321 Soizessnsal
stop 1600 14495829 299.97795 date: Wed Jul 15 12:56:00 JST 2020
1700 14496808 299.99822
check 1800 14502135 300.10845
1900 14496131 299.9842
ge 2000 145.00451 300.0736
; 2100 145.00879 300.08246 OK
quit 2200 144.90347 299.86451 ‘
29NN 1AR N19724 2a2nn 1N2929

. [check] N4 AT K D EHEOEI TR ORER

19




2.10 FHREFEROTUT

DT ENRT T O FOEEROE 2 L TX £,
[get]RZ UL CTL 728V, LAMPS OFFRFEROH N 7 7 A VinZ oy m— REnET,
oy om— Rizg&H 5 Ll _HRIo [dynamics] # 7 OBEIZ 5y T8I )15 CTO - DOIEFOE - For SN ET,

4 WFST Integrated Water Simulator: version 1.1.0

—l;ometry Vllmmps dynamics rnmlysis Trwuss Temote

frame

(st orev | i [ rea ] om st
@m radius: [ | parency: ﬂ—‘

AH

: [dynamics] % 7 Wi D4y {8 )5 CO 31 DOIEEN DR -
LS FEFO [dump] THE LT—EAT v I 2 D7 L— T TOREIENR 7 7 A MG S COVE T,

[dynamics] % 7 D [frame] DM TERT 57 L— 25 a g E L ET,

® [first] BHIDT7 L—LEmFR LET,

® [last] BEOT7 L—LEFoR LET,

® [prev] OERID T L—a5FRLET,

® [next] OO T7 L —LEFRLUET,

® [play] HONO IS E CIRRIC 7 L—2 a2 FoR LET, FEFTEIEED E7,
® [rec] FRENTZ T L—LOWgE 7 7 A MUARTELE T,

r . -
geometry lammps dynamics analysis progress remote

frame visual

‘ ﬁrstAJ‘ pre\u‘ PIa!J‘ recAJ atom surface

‘ Iast‘J‘ nestl—Bi, {radius: Da transparency: —D—JJ
N

- [dynamics] % 7 DFEA 7 L— AT

20



2. 11 FHEAEROOHT

[dynamics] & 7' D [surface] fxTF = v 7 % LK1 OHMGE T _EOREEDIATHRERNF RSN ET,
TRIR O K Z B LT3 B3 SN ORI ER TR R ENE T,

& WFST Unified Wat

?omew lammps  dynamics mis Tmrass T‘emote

frame visual

atom [3] surface O density
-m E] 95;|C radius an cross section  isosurface |
[=a— [jgul ==l e SR B—p il

A== 1— ==

S A

A

4 : KRGy F OHHAEIRER OTAAR OB

JEIRDRZFE LT Gra 3ok FOKRFBRE G v BT —27 OZRREENER CFRSNET,

& WFST Unified Water Simulator: version 1.2.0

[clear| geometry lammps dynamics analysis | progress remote
‘ @ frame - visual -
| lE first L‘!E!JLM rec | atom [@] surface [ density ———
] ST radius transparency = cross section  isosurface i
] 21 3 | Lt tr: i
@ e D—l Dﬁ‘w N o D @l = ansgja:ncy
- [step] == "
Dzl i — i)
¥ triangle
B square
® pentagon

X 1 KT F-DOKEREE TR > N T —7 O EISEE O

21



[dynamics] % 7 @D [density #iaF = v 795 L KT DOBLED B K DB SR S NFRENE T,
BT DM & EEEmX 23R - FHE L TGRS 2 ENTEET,

& WFST Unif

visual

|

+0.0e+00
density: test.Impdmp

22



[analysis] # 7% 7 VU v 7425 LKEORMFER & OBl ORI LN 7T 7 & L TFRRENET,
7277 L. KGO L O A E A HETERWEANRH Y . ZDEEILT T 7 ORIIASERHI RO E T,

4 WFST Integrated Water Simulator: version 1.1.0 -

geometry lammps dynamics analysis progress remote

which graph to show MD distribution
averaging window: 20  resolution[AA]: 0.1
monitoring begin: 0 height[AA]: 50.0
monitoring end: 200 [3] Oxygen [3] Hydrogen
RS
contact angle [degree] Contact angle during MD
1900
170.0
160.0 \
150.0
140.0
130.0
120.0
110.0
0 40 80 120 160 200
MD frame

KT OEA R & OBkl B DORFRIZE b

lanalysis] # 7™ [which graph to show]# [distribution] 28R4 5 & KD FDOEER T & KBFRFDOEIRE
[ 5 COBBE AR ORHNHEN 77 7 & U TERRINET,

4 WFST Integrated Water Simulator: version 1.1.0

geometry | d i lysis progress remote
which graph to show MD frames distribution
averaging window: 20  resolution[AA]: 0.1
‘ monitoring begin: 0 height[AA]: 50.0
monitoring end: 200 [3] Oxygen [3] Hydrogen
RS

height[angstrom] Distribution of O and H atoms over surface

40.0

8.0 10.0 12.0 14.0 16.0
density[1/angstrom3]

L ARG T DOREFRIF- & RFRIAF- DBt EI7 COREES AR ORFHRE)
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lanalysis] # 7™ [which graph to show] (D [persistent diagram] Z3ER4"2 & 431 IFDE T L—LTHK
DA DOEREIND /N AT NEAT 7T MINGHR S, &7 L—LTOEBINIZAA T 7T LRFERSIE
T, B, ZOXAT T T AOFEITFHONEROF R CHAE SN LTI E T LI Z L ET,

4 WFST Integrated Water Simulator: version 1.1.0

geometry lammps dynamics analysis progress remote

which graph to show MD frames distribution
persistent diagram ||  averaging window: | 20  resolution[AAl:| 0.1
monitoring begin: 0 height[AA]: 50.1
— ' monitoring end: ’W Oxygen [2) Hydmsentk
stop

death radius[angstrom] Persistent Diagram of H20 molecules
8.0

7.0
6.0
5.0
4.0

3.0

1.0 20 3.0

6.0 1.0 8.0

4.0 5.0
birth radius[angstrom]

LS FEN OB TR COERB SN KDY FD/R— AT NEA T TF A

TS lanalysis] # 7 OLIFOMTER 5 Z b TEET,

geometry lammps dynamics analysis progress remote

MD frames conditions

averaging window 20 height upper[AA] 50.0 [3] Oxygen
monitoring begin 0 height_lower[AA] 0.0 | [4] Hydrogen
monitoring end: 100 resolution[AA] 0.1

{which graph to show

contact angle

distribution*
persistent diagram
network polygon

[averaging window i 3HEfl A EE DR COKD T DIFAEEE AR DOTFEHLAERTHAN LD 7 L— 20 CT,
[monitoring begin] & [monitoring end] Ml IARMTXIZRD 7 L — AF = OFH T,

[resolution] Hli L & FFRDIK G DFEEFAROFHHETORmSDE A 7T AOME T,

[height_upper ]#fl & [height_lower | TEBEEENAT &/ 8— AT 0 NEA T 75 AT TOKE DM NS D X
DOREHTEIPECT,

[Oxygen] & [Hydrogen] DF = 27 78w 27 AIIoKG3F DIEFRITA- L KRG DEEE M OFR R EE VR E T,
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lanalysis] # 7™ [which graph to show H® [network polygon] Z R4 23 LA FEN #0071 — AL THKSE
fEaty MU= BT DR Y 2 OZBIEOTARBIOFEHEBRN 7T 7 1ZFRINET,

4 WFST Integrated Water Simulator: version 1.1.0

geometry | dynami lysis progress remote

which graph to show MD frames distribution
Inetwork polygon  [|  averaging window: 20  resolution[AA]: 0.1
~ monitoring begin: 0 height[AAL: 50.0

monitoring end: 200 [3] Oxygen [3] Hydrogen

count per MD step Statistics of polygons in the water network

6.0

5.0
4.0

3.0

2.0
1.0
00 -
triadele square pentagon h n seplagon octdgon

shape of polygon

X : KFREET Y NI — 2 AR DR Y A DZATEOTRRRIORE HEH

[analysis] Z 7 ®[which graph to show ] #DEDMOIEH 2 BIRT % & o3 F B 1D EART » AP LMD
KA LD 7T 7 NFRRSIET,

4 WFST Integrated Water Simulator: version 1.1.0

geometry | dynami lysis progress remote
which graph to show MD frames distribution
averaging window: 20  resolution[AA]: 0.1

Z;ﬁ:&ﬂ;‘:le ~monitoring begin: 0 height[AA]: 50.0
persistent diagram moenitoring end: 200 [3] Oxygen [3] Hydrogen
olygo

Temperature during MD

170.00

160.00

150.00

140.00

130.00

0 4000 8000 12000 16000 20000
MD step

X : MD DEAT v 7 TORFEOYMHAE ORI LD 7 Z —7

25



VDT 7 DEIET =2 132N LT D LB 7 7 A /UGS TOET,

Bl A OEFEIZ Y. angle. dat

#t frame xcenter[AA] ycenter [AA] radius[AA]
12 21. 074466 21. 300441 4. 186181
13 21. 058692 21. 527123 4. 263410
14 21. 040019 21. 603732 4. 025229
15 21. 024494 21. 779368 4. 218388

angle[deg]
114. 529477
117. 439400
120. 471492
121. 703591

Hb R 5 COARS T OBRFESAT ORI distrib. dat

# height[AA], densO[1/AA"3], densH[1/AA"3]
0. 000000 0. 000000e+00 0. 000000e+00
0. 100000 0. 000000e+00 0. 000000e+00
0. 200000 0. 000000e+00 0. 000000e+00
0. 300000 0. 000000e+00 0. 000000e+00

KA DIN—=V AT WEAT 75 A diagram. dat

# birth and death radius
# birth and death radius
1. 248950 1. 726338
1.250733 1. 662780
1.252119  1.653314

KEFEE X Y N T —7 R 2R Y T OEHETR  polygon. dat

# count of each polygon per MD steps.
# shape, mean, deviation

3 0.084577 0. 295591

4 2.970149 2.633331

5 2.378109 2.079590

6 1.009950 1.092671

7 0.363184 0. 663503

8 0.402985 0. 670480

BRI OREZA . md. dat

# step temp press etotal vol density 1x ly lz

0 128. 335630 6. 627208e+05 3. 439679e+04 16344. 920000 0. 793128 34. 080000 31.973630 15. 000000
100 127.716060 4.305784e+04 3.004552e+02 16344. 920000 0. 793128 34. 080000 31.973630 15. 000000
200 128. 313370 1.054159e+04 —1. 469677e+03 16344. 920000 0. 793128 34. 080000 31. 973630 15. 000000
300 128. 300170 2.440718e+03 —1.607411e+03 16344. 920000 0. 793128 34. 080000 31. 973630 15. 000000
400 128. 353600 —1. 246430e+02 —1. 575036e+03 16344. 920000 0. 793128 34. 080000 31. 973630 15. 000000
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2.12 OpenFOAM FHOKOYIHHEDEFE T 7 A /L DH T

SRR, OpenFOAM FH D7KGy T OWED EFE 7 7 A VL FONE CHEIMN AR SN E T,

72720, O 2Ol B LM IE S eEk S, Bl S DBAE D 7T T O iR S U E T,
Bl DB NHE T TUOVRWEATT 0 SEsk S E

water. property

FoamFile

{
version 2.0;
format asciis
class dictionary;

location “location”;

object transportProperties;
}
Pphases (water air);
water
{

transportModel Newtonian;

tho rtho [1-3 00000 ] 1et03; // [kg/m3]

nu  nu [0 2-10000 ] 1e06; // [m2/s] kinematic viscosity
mu mu [1-1-10000 ] 1e03; // [sPal] viscosity

sigma sigma [ 1 0-2000 0 ] 0.07225; // [N/m] surface tension

side-wall
{
type constantAlphaContactAngle;
theta0 121.30; // [deg] Equilibrium contact angle
limit gradient;
value uniform 0;
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213 A IIFEEDTOD AT 7 7 A VOFERK

[savel] RZ %2 V) v 7 LTRRASIRET 7 A VEZRSHEEIZIW T, 77 A /LOFEEE] O ¢ LAMPS DAT) 7
7 A )L (lmpinp 7 7 A /L) DMUIZ E Gaussian DATTT 7 A /L& (gif 77 A /L) & Quantum Espresso DASIT7 7 A
NV(ge. in 7 7 A V) BIEIRTEE T,

& WFST Unified Water Simulator: version 1.1.1

. . |l |
y ly progress  remote

liquid substrateB visual

-8
&
g
g
:

width 30.0
length 30.0
height 20.0

[ flexible
il

@ Save almpinp file

Eﬂ

« v « TUS » WFST » sample v | D 2 sampleigs

EE -

HLWIANA -

w e A &E

HlEllE]
-1

W30 ATITHE | ] test-drop.gjf 2021/06/24 13:21 GIF
¥ Favo-F
W FAIT
FFaxvh
= EIFv
Brra
b za-vus
E50-Nl T1RY (C

v < >

e RN Y, |

74 L& (N):
I 1 OEETD):

test-drop.gjf

Gaussian input files(*.gjf)
LAMMPS inp files(*.Impinp)

Gaussian input files(*.gjf)
A~ J#)\A-m3EER |Quantum Espresso input fi 2ge.in)
)

ZZTRAET 7 AVORAIC L 5T TRERN—V D7 7 A VIRESET,
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LAMMPS AJ) 7 7 A /v (lmpinp 7 7 A /L)

#WEST box 42. 600000 22. 135590 35. 000000 1
BWFST_substrateA .. /substrate/graphene. Impdat 30. 000000 5. 000000 0 1
BWFST 1iquid water drop 15. 000000

# Intialization

units real
dimension 3
boundary pPpPD

atom_style full

# Atom Definition

firead restart test—drop. Imprst
read_data test—drop. lmpdat
replicate 111

group substrateA type 1

group liquid type 2 3

#The potential

kspace_style pppm 1. 0e—5

kspace_modify  gewald 0.29

pair_style 1j/cut/coul/long 9.8 9.8

pair_coeff * *  0.000000 0.000000

pair_coeff 1 2 0.115600 3.284000 # subA C liq O
pair_coeff 1 3  0.038330 2.790000 # subA C liq H
pair_coeff 2 2 0.155350  3.166000 # liq O 1liq O
bond_style harmonic

angle_style harmonic

dihedral_style none

improper_style none

bond_coeff 1 100.00  1.000

angle_coeff 1 100. 00 109. 47

special_bonds 1j/coul 0.0 0.0 0.5

fix RigidOHBonds all shake 0.0001 20 0 b 1 a 1

# Settings

velocity liquid create 300. 000000 4928459 rot yes mom yes dist gaussian
velocity substrateA zero linear

fix fix_liquid liquid nvt temp 300.00 300.00 1 tchain 1

fix fix_substrateA substrateA momentum 1 linear 1 1 1 angular
timestep 1. 000000

# Output

dump 1 all custom 100 test—drop. lmpdmp id type x y z

dump_modify 1 sort id

thermo_style custom step temp press etotal vol density Ix ly 1z
thermo 100

log test—drop. Implog

restart 100 test—drop. Imprst test—drop. Imprst
# Run the simulation

run 10000
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LAMMPS AJ)7 7 A /v (lmpdat 7 7 A /L)

990 atoms
420 bonds
210 angles

3 atom types
1 bond types
1 angle types

0. 00000000

0. 00000000
0. 00000000

Masses

LAMMPS Description

1 12.010780 # subA C
2 15.999430 # lig O
3 1.007947 # liq H

Atoms

1 1 1 +0.000000

2 1 1 +0.000000

3 1 1 +0.000000

988 211 2 —0.847600

989 211 3 +0.423800

990 211 3 +0.423800
Bonds

1 1 361 362

2 1 361 363

3 1 364 365

418 1 985 987

419 1 988 989

420 1 988 990
Angles

1 1 362 361

2 1 365 364

3 1 368 367

208 1 983 982

209 1 986 985

210 1 989 988

42. 600000 xlo xhi
92. 135590 ylo vhi
35. 000000 zlo zhi

zhi

2.840000
0. 710000
0. 000000

25.975100
25. 474140
25. 578130

363
366
369

984
987
990

0. 000000
1. 229755
0. 000000

21. 814040
21. 471390
21. 431780

5.000000 # subA C
5.000000 # subA C
5.000000 # subA C

17. 143290 # lig O
17.938040 # lig H
16.308853 # 1liq H
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Gaussian AJJ7 7 A )V (gif 7 7 A IV)

9%NProcShared=2
%Chk=C: /cygwin64/home/0343307/TUS/WFST/sample/test—drop. chk
# B3LYP/6-31G(d) Opt Freq

Title

01
C  2.84000000  0.00000000 5.00000000
C 0.71000000 1.22975500 5.00000000
C 0.00000000  0.00000000 5.00000000
C 2.13000000 1.22975500 5.00000000
C 2.84000000  2.45951000 5.00000000
C 0.71000000  3.68926500 5.00000000
C  0.00000000  2.45951000 5.00000000
C 2.13000000  3.68926500 5.00000000

21. 96585000 19. 32839000 19. 85446000
21. 45908000 19. 55349000 18. 31851000
23. 70269000  20. 44458800 17. 49096000
23. 55346000 21. 35413000 17. 10305000
22.99771000 20. 25377100 18. 17403000
25. 97510000 21.81404000 17. 14329000
25. 47414000 21. 47139000 17. 93804000
25. 57813000 21.43178000 16. 30885300

T T o =ZT T o =T =
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Quantum Espresso AJJ7 7 A /L (qe. in 7 7 A /L)

&control
calculation= relax’, prefix= test—drop , restart_mode= restart’,
pseudo_dir=". /", outdir="./, tprnfor=. true.,
/
&system
ibrav=0, ecutwfc=30.0,
nat=990, ntyp=3
/
&electrons
mixing beta=0.7, conv_thr=1. 0d-8,
/
ATOMIC_SPECIES
C 12. 010780 C. PBE. US. RRKJ3
0 15. 999430 0. PBE. US. RRKJ3
H 1.007947 H. PBE. US. RRKJ3
CELL_PARAMETERS angstrom
42. 600000 0. 000000 0. 000000
0. 000000 22. 135590 0. 000000
0. 000000 0. 000000 35. 000000
ATOMIC_POSITIONS angstrom

C 2. 840000 0. 000000 5. 000000
C 0. 710000 1. 229755 5. 000000
C 0. 000000 0. 000000 5.000000
C 2. 130000 1. 229755 5. 000000
C 2. 840000 2.459510 5. 000000
C 0. 710000 3. 689265 5. 000000

21. 744590 20. 012743 19. 159690
21. 965850 19. 328390 19. 854460
21. 459080 19. 553490 18. 318510
23. 702690 20. 444588 17. 490960
23. 553460 21. 354130 17. 103050
22. 997710 20. 253771 18. 174030
25. 975100 21. 814040 17. 143290
25. 474140 21. 471390 17. 938040

H 25. 578130 21. 431780 16. 308853
K_POINTS automatic

111000

— o T - O T O

&inputph
outdir=". /",
prefix=" test—drop ,
amass(1)= 12. 010780,
amass (2)= 15. 999430,
amass (3)= 1. 007947,
fildyn=" test—drop. dynG,
trans= . true.,

/

0.00.00.0

ULk
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