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F£1E¥E COGNAC&IE

COGNAC (COarse Grained molecular dynamics program by NAgoya Cooperation) & (%, mf&HE
BIEGE T 7y N7 4 — LOMERFO—REe LTI N, NAHGES TEIHE T 0 s I L ThH 5, (i)
MEUE D T8 ALY 1k, BT 1H%2 —20EAL UTEHARREZFEOTWL, BHEDOT NI AT 1y 77
WA FENFELRLD, W ODPDFEFOELAKRE —DDOHA L LT, ZTOMKBANDOZAFI T ARV Ia
L—2avd3, TRIZEDBBEDT NI AT 4y 7B aFENEIZHEKRL T, kKEhY 14X (K- o+
B, HEE) OVATLAOERBOXAF Iz A%y Ial—Ya v T3l eNaigicnd, =70, ¥3a
L—2a VETVOEHHENKE 2555, HEULOBAL, MABEMORT v v VB, BIORT Iy
WRTGA=RREDBRROHHEEMAL, 2—F—1ZDERSNDEABKEL,

COGNAC IZBWVWTIE, A FHNFL LT BNICHWO NS &Y Vv T, BLXORT V¥ v VB
IR T, ¥=X—=AFY v ZEF), Dissipative particle dynamics(DPD) DMLY I a b —va v %
FOBUCRIHE NS, KT ¥y v VBEEL EB AR AAENT WS, ZRNE IO 7oA M 7%,
WE). MRER. H 25 WIXEEREE R E DN, BEREKISEDILF KN Y OBEEE T 5, 61t —HF—IC
EBETIN, BTy v ) VEBEOHRPER T A5 7077 L©ERERD, ALY 7B LY T a2
ZLE LT, il BFEMTDbNT,

IS ZRRIABEEEIZINA T, COGNAC 3 MG Z I 5 7212, FHizCHF I N7 LTI XA
BRL, Y I 2L —& SUSHI IZ & D3R 5 =i o BRSO W T, ML FEILZED 20 D4
THREZ AR L, Y Iab—Yarvaitd ZeAiks, ZoOEEIC L D, SUSHI. Muffin 7 & DD A
VAT =y Ialb—REDEENPTEEIZRD, AVEBY I 2L —Y 3 I X2 EEREMRIEEHI L T,
BRZY =L 5,

2014 4E 3 H. OCTA 8 XU COGNAC IZU® OCTA iZ&EN Ao > Y v OBEE, & HFHH 28N
TRRENIATIN ). 2017 4 7 HICIERIHA AT S e B, OCTA %G 2 72 DARRNELE £
NTWBDT, Y=aT7 bbb TEbo0EHELZBIN N,






F2E HEGE=

ARETIZ, COGNAC O EféfE., XU COGNAC THWTW3 (L) DFE8hEEyIal—
YavDEHOTIVITY) ALOHmNEREMHNT 2, BEEEOFMICELTIXEREEZZROZ L,
BB, DTEHFOT NIV XA LEBCE L TIESF B, 8, 6,1, 8, 9, 10, 1] FH23F 23720,

2.1 HEBERIE
ATFIZ. COGNAC ODERBEREEZ HIT S

o FHEMREAD THEG - MROT —F 727 F v — (BEHE LUDKED FH, &2 BETFD7F) On
THEDHES

o WIMAMGEIERL : JERL. FEEh. BHRSE T X T, SUSHI IZ & o T S 7= AH 43 Btk 75 & OIS % A R

o NTEHET Y7 NVE, NVT. NPH. NPT. 3 & Lees-Edwards BE5 412 & B4 A Wik
), &5\ Unit Cell DERIZ & 5 IEVA 0 FE) %

o T F mARERIE, HRAREEIC X ST 2L F -
e DPD : Dissipative particel dynamics [I2, [3]

o KTV ¥¥)b: EBERT VYY)V (Bond, Angle, Torsion), FEEART VI viv, #EN. G (EIK
STEE, ¥—RE Y, RESART VY v ILRE)

o WIS MRS, Lees-Edwards Bift e, A X 4 — N KBRS
o [LFEBIG : ALFAEA DA, VI, EARIS, 7RO E

2.2 FEEIE
Z ZTlX COGNAC ORERESIIH EDi=, HEBOEHRLREZ2BEHDITS

2.2.1 BfI%R

COGNAC O AHINFHIOCHRMN R EH VT WD, ERALL DIV N— M Z2THRICIE, B, BHE, KFH
FRIRDUOCEFED SFIED /YT A — X D reduced unit & real unit OXIGER%E 5 2 THET 5, COGNAC
UDF 7—RIZAT =V VI NRIA—=RELy T2 LI2X D, GOURMET ECTHAHEEHARIZITS 2L
ks, G 6629 B LU TGOURMET #fE~ =27V &,



4 £28 ERER

R TEARDBES] (United atom D)

Reduced Length 1L = 0.38nm

Reduced Energy (Energy density) le = 0.5kJ/mol

Reduced Mass 1M = 23.3 x 10~ 27kg

EBWEE (205 Ol United atom model 1281} % CHy unit OB & &, Lennard-Jones "7 > ¥ ¥
VEDRDT WS [14])

Reduced Temperature 17 = ¢/R = 60.1K
Reduced Time 1t = \/WLQ/E = 2.01ps
Reduced Density 1p = M/L3 = 0.4246g/cm?
Reduced Pressure 1P = ¢/(AvL?) = 15.13MPa

R:SARER, Av: T RA Fa#

2.2.2 COGNACIZIHBITHIENEARANLR

COGNAC IZBWTIHEN (Pressure, P) ¥ A ML AF V)L (Stress, o) IZRMFFSEEHZLTWS, T
BROLRDIES P LINE Py DBIED P — Py > 0 D&, RIFEERT 2 Az RTH, ROARN VAo &
AHEDEZ DA N VA oy DBED 0 — 09 > 0 DEEIZRITNET 2 fAMERT, Ko T, EHREERELT
B ENBMHIE P=—Tro/3 &7 5,

7. EBIINPT 7 v Y IVETHEN, AMNVATUYIVERET 256 (6225, Pl —09 ®
EHT VI IVBRRIINEE L TEZ 505,

2.2.3 COGNACICBII AL HADES

COGNAC IZBWTIE, BOFIIBII2EAAL _HADERTLCHAVWSNEERIZEODE, HEAI
BULWTIERAA., THADLLEROSFOREAZ0 . TAHAICBWTIEINSYRE0" L LTWS, £7/2A
71 UDF & CTHRET 5 A degree 2 WV 5,

2.24 HEOEE
[RF. atom

WAL FEHFDEGE. 1 DOBEEAN I FHF2RTILIZEBT LRSSV, Av=a 7Tk,
HEITRTOEEZRTHEL L TET. HB30WIEatom” 2 W5,

Interaction Site

COGNAC Dk & U T Pair interaction & %\ & External interaction Z{Ef &2 %1 + 2 FH & 13
IZEFRT D, TDY A b % Interaction Site” L FF, b 5 HIEICLOKEDIZTRTEIIZ 1 2H5 0
D atom 1Z & D Interaction Site ZFEHET B Z LN TE, THFIZHAWV atom TR T D FEE%E VT Pair
interaction ZE#KT 5 LN TE 5,



2.3. DFHHE

Interaction site

(a) One atom site (b} Two atom site {c) Three atom site
e.g. LJ interaction e.g. GB interaction e.g. asymmetric LdJ site

2.1: Interaction Site D€ &

Electrostatic Site

HEMEERZEIE T HY 1 b2 LT, Interaction Site & [AFRIZEFEIIHIZEET 5, TDOHY 1 b2
"Electrostatic Site” L IFOY, MEMDIGEIE 1 DD atom. BB FDIHEIE 2 DD atom IZ & W EHEI NS,

2.3 OFEHE

EBIZYIal—Ya vEF50FHFHERDICHONT WS, TILITY XLDRHEFTS

2.3.1 EBEELEHDOEE
DFEMMAFEYIaL—vavilBWT, YATLADREBLICEAT VY IVIEUMTO LS IZEHEI NS,

N
(2.1)

1 p?

o IR T
T=———
(3N — Nc)kiB P m;

ZZT N IBFEFE kp 3RV Y X VERL piv mi 13&%, KT i OEHELEETH S, N ITHRS
NBHHHEDOKT, 2L ZIX 3 Wt AMER RGO EIE N =3 &5, FRIZ §E23a TR 2 H#HiH

FMERUGEIZ. TOR N ELTAY Y FEND,

o [ENT UV P ARG HH VL, ERIZH D AR — FKMERZMEEHVESE, EhT vV

VP IETFRTEHAEINS,
1 N p? N-1 N
P= > — S rifi (2.2)
i=0 i=0 j>i
E %\ r;; ti)ﬁ?‘ Z,j FEﬁ

ZZT, VIEYATLOEMKE, N IFETE, piv m 3ET i DK% OEH R L
Rz ]\}l/ r; —ry, fij ii)ﬁi?] b‘)ﬁ%l 0:&&3‘73(%50



6 E2E BERES

232 TUHYITL
o XA VN =HNT VP YT (NVE ensemble)

RT YV Yy VTRV FX— PE LHEBTRXVF— KEDORTERINDININVIN=TY H=PE+K.E
M= =NB L5787 ¥ T, COGNACIZBWTIEINVE DiEETH BRI X BEER T —
WAZ & VIREEFHIET 5 Z & X 88

2
(Vnew) _ Ttarget (23)

Vold Tsystem
Vnew:velocity after scale,v,;q:velocity before scale

Tiarget:target temperature, Ty g¢em current temperature

o IR HIfHIE (NVT ensemble)
COGNAC [ZRTRDIRE R — VP ZIBEZ T 5 HEE UTUATOTIVTY AL E2RFD

— Nose-Hoover [I3]

2 — oo AV, REEE Q 2 5 X TIREHIE 21T 5,

Aq; Pi
= = 2.4
Ap; AU
= 5 (P 25
A Pl _ kT
AC Xy = okeT (2.6)
At Q
q:real coordinate of atom, p:moments, U:potential, g:degree of freedom
T:target temperature, Q:fictitious mass
— Loose-Coupling [I6]
I RTHOND, MLV EEEAT—LT 5,
At Th 1/2
A=|14+—(= -1 2.
+ =2 - 10) (27)

At:time step, 7:characteristic relaxation time, Ty:target temperature, T:current temperature

— Kremer-Grest (Langevin-Dynamics) [I7]

2R R D#EHE) 5FE0% F\ 7z Friction constant + Thermal noise (2 & 2I&EH{#, Langevin-Dynamics

& Al

B v w0 (2.8)
o 1T n DR my, B8, F,:71, T:friction constant, W, (t):29 A TEHK S 715 Gaussian white
noise

(W ()W o (t)) = 2k Tmn A IA(E — ') (2.9)



2.3. FHAHE 7

o [EJIil{H¥E (NPH ensemble)
COGNAC FENZHIHS 5 HIEL LTUA RO TV TY XL %KD

— Andersen [I¥]
PEIRN IV b =7 VRIC K BEHE, Lagrangian L & 10 XN TR S ., EBH HERNIZ O3, 13
AL VERI NS,

L=K+Ky-V-Vy (2.10)
KC: kinetic energy of the system, V: potential energy of the system, Ky : kinetic energy of the

additional variable, Vy : potential energy of the additional variable.

Ky 8&0 vy BB FTEESIND,

Ky = %QV2 (2.11)
VW = BV (2.12)

Q: cell mass, V: volume, Fy: target pressure.

§ = f/(mVY3) —(2/3)5V/V (2.13)
Vo= (P-R)/Q (2.14)
s:scaled coordinate r = V1/3s, v = V1/35, f:force, m:mass of atom, P:pressure
— Parrinello-Rahman [9]
Andersen 7V TV AL ELRE L, JTEHT ¥V VO % DR 2T 5, KoTa=y hILDR

Fit 7 25 13 A HE. Lagrangian L 1 Andersen O 7 )L 3 X A & [AfKIC 218 R THR X 1 (external
stress D6V 4, HE AT IR, AL VEEI N5,

L=K+Ky-V-Vy (2.15)
IC: kinetic energy of the system, V: potential energy of the system, Ky : kinetic energy of the

additional variable, Vy : potential energy of the additional variable.

1 o
Ky = §Q;§Haﬁ (2.16)
VW = PV (2.17)

Q: cell mass, H: transformation matrix, i.e. H = (hy, hs, h3), h,: vector of each axis of the unit

cell, V: volume, P: target pressure.

§ = HY/m-G'Gs (2.18)
H = (P-1P)VHYHYT/Q (2.19)
s:scaled coordinate r = Hs, G = HTH f:force, m:mass of atom, P:pressure tensor

2=y M VAEEREET AES . R A0 § OIETAKS BB YOIz UTEHELTWS,
ZOBANIN T VIMMES VR WITREME DD B,
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— Loose-Coupling [20]
Loose-Coupling k(2 & O £ 17 >V VOl % Dl & il 9 %, 372405 Parrinello-Rahman & [
PR = bR D RFHZELHFRE,

o JiE — £ lHE (NPT ensemble)
COGNAC TRERMIZEHRD NPT, NPH DWL DDA EHLED 7NV ITV XLBFHTE 3,

— Andersen + Nose-Hoover
Andersen fR3EN IV b =T IRIZ K B EHIE 4+ Nose-Hoover ¥AI1Z & 2 il 2 il £,
— Andersen + Kremer-Grest
Andersen JEIRN IV =T RIC &K B ESHE + Kremer-Grest 502 & 2 il 2 il 1#,
Parrinello-Rahman + Nose-Hoover
Parrinello-Rahman #A5& /N IV b =7 IKIZ K 2 E D6 + Nose-Hoover ¥A1Z & % il B2 il {1
— Parrinello-Rahman + Langevin dynamics
Parrinello-Rahman #8538 IV b =7 VRIZ K B E I + Langevin dynamic (2 & 2 it B il{#,
Loose-Coupling [I6]

Loose-Coupling %12 & S FEJ. WEHIME, 2=y bRIVES /FEEFHLIEHYAT6EE Sl X 5E S5
HIH DG RTHROND pIZ& b, HTOEFEaI=y b A X2 AT —ILT 5,

1/3
u=(1+ap - ) (2.20)

At:time step, S:compressibility of the system, 7,,:characteristic relaxation time, Fy:target pressure,

P:current pressure

FEEHHIR OGS X, 220 RUZHRE transformation matrixH O RFEFRE %2 K. JF D FEFE%
A —=d B,

P-Py
m

H-= (2.21)

m:cell mass, Py:target pressure tensor, P:current pressure tensor

a=y M VAEREET 5541 20 A0 H O AKS 2 mElictnic LTEHEL TV S,

o JEEMAAFI A
COGNAC IzBWTIHEE., ZREDYIal—avEiFd AEL UTIRO 280 D AER2 S D,

Lees-Edwards EREHIC L 5 ABRE

NVE & % \ & Langevin dynamics (25 W T, Lees-Edwards 55t &t [20] # HWCTHAMTREI 2 52 5
ZENTED,

NVEHRE A7 — )& %\ & Langevin dynamics 12 & W B 2B W TIRERIEZ75 Z £ WHETH
%M, SLLOD+Nose-Hoover {512 & 2 iRE I [22] HAIRETH 5,
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—EEEDOEAWTRE % 5 2 5854 O SLLOD O##) A Ald 22021 Ao & 512745 [4]

Tiz = Pia/M + YTiy (2.22)
by = Piy/m (2.23)
Fie = pie/m (2.24)
Piz = fie — VPiy (2.25)
Piy = fiy (2.26)
Piz = fiz (2.27)

riq:coordinate of atom 14, p;o:moment of atom 4, f;,:force on atom i

F7-. COGNAC TIXRERIEIZMA T DK ZITS Z & HAHETH 5, FHiks U TIL Parrinello-
Rahman iKIZ & D IERG RO 2 HI#IT 5, $748bb 4, DEE. z HEDIGH &2 H#HT 57203 =y
kI cEllOAZT S,

(GE) Version 8.0 & 9 SLLOD D FEDIEEHIENIHIHIE & D Nose-Hoover %12, £ J11lf# 1% Loose-
Coupling % & » Parrinello-Rahman JEIZZAEIZ 4 - 7z,

HIEDH BN EILDEINER

WHEOT VYU ITMZEBEYIal—varvO@EiET, AEHEZWFa =y bELEBNIZEEIES
Xk, FEPEEREOXAFIZARY I AL — TR TES,

- WEERHZ/ZYIalb—vay
Parrinello-Rahman & %\ & Loose-Coupling 12 & 2 [E NI4T 5 7 > ¥ > T2 RIRL, FHH
RIETNZMAT, AMNEICHIRS BN T VYV EEZ S ARG Ty bRADPERLTL
SIETVAPREED Y I 2L —2a v T e NTE S,

- A=Y b ENVOEREM oY Ialb—Ya Yy
WEDOMD Ialb—aryOlifiT, 2=y bV E—EDRA LAT Y THILERIES, Z
D=y FEIVOEROERFRRIZE2FHFOREELZ L=y b VOERICHIGIETT 71 VAR
BIR5, ZOEKEREEHEVEEY TELL —KOALKENAKES AV TEYIalb—Ya
VIIARLEL B, W=y ALY A XD &y MRED O DOFIRKH L < b b
DT, FRERNIZ U Z RO TR 2 BENDH 5,
7z, BIRDHEE LT BT VYV EEZ 5. &5 WIERMIMIRER %2 5 2 5 /iER
END 5,

2.3.3 Integration algorithm

COGNAC (28 W TIE MD DFREIFEREIZ velocity Verlet algorithm[23] ZffH L TW5, —f#72 MD @
e & Ul 23] FITMHi I T0d L D1Z. 2D velocity Verlet BAMZH, WL D0 fikidd 205, H
PR FENIAZERSINDNIN b =T VREORE, XA LAT Y TOBRMIZ K 2 LZEN R EZHERL T
COGNAC TRZOT7NITY AL ZFEHLTWS,

velocity Verlet IZBWT, FEfE r; B & OHEE v, DORFHIFERIZ 23230 ATl T h 5,
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ri(t+At) = m@%+waﬂ+%A¥m@) (2.28)
vﬁ+%m)= w@+%mm@ (2.29)
vilt+ A = w@+%Aﬂ+%N@@+AU (2.30)

a;:acceleration, At:time step

2.3.4 Constraint
e RATTLE

RATTLE 7V 3V X4 4] IZ & DA, BIUOHAAZMRT IHEZ T R— ML T3,

e Constraint Atom

EREDOKEFOET 2 HIR T 2% VK — b,

EEREOYIal—yailBnTid, BELEZRFOAOZMEIMIZERIZL, R —EDEE S 5 2
THEREZFHE TS, ZOBE. RFVYYLIXVF— BRURTET VY Y ILOGE, RTOD
JFEIZh B iEE iz Uiy,

ZDBE. NIN DM T VIIBRFESI N OVAREEN B B D THE,

2.3.5 Energy Flow

COGNACIEMD v alb—varyOlEficBII 2 T2 VX —DHAD 28T 22 /KD, BN—-Va
YTk, FELPATHEZRDIE NVEHREA T —VOBEDATH 55, VM MD %247 - 72856 ORFKEED
REL 2T LA AEETH B,

RO AL UTIEHMT, B3R U TRIEAT — V& T 57288, A7 — VBB OWRE Tsysiem~ Tiarget
N5, EXMATROSNEZTANF—DHAD 2 A7 — )L UZEEREL T, KEEEE L 2FEE2RD 5,

1
Energy,Flow = iNkB (Tsystem - Ttarget) (231)

N: degree of freedom

IDEHRLD., REMNEDHEELE L THIINS,

2.4 DPD

2.4.1 ZEEIHRENX
DPD iZEWTH, Atom i DEE T Newton OEE HERNIZ X kI b,

dI‘i dVi -
dt =V, mzﬁ = fl (232)
Atom IZfEAT A0 £ XL TFDO LS IZ3HE DR B,
ﬂ:}j@g+F3+F@ (2.33)

J#i
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IC, FG R@EOK FIMAMRM, FDFE 3 ema ATRINGHRIEE 7V XL NTH D,

YR
FZIJ) = —’Y’U}D(Tij)(f‘ij . Vij)f'ij7 Fg = UwRGijf‘ij (234)
0,;(t) 1, (0:;(t)) =0 B X <91-j(t)9kl( Y = (B + 6ubn)0(t — ') BT, TVHL I A RTH B,
Z DO EHDOEIRIE Groot 5 DY 2] LD =, UFO LS kb oh5,

(1—r/r)? (r<r.)
wP(r) = [wh () = (2.35)
0 (r>re)
re: cutoff distance (r. = 1 in the reference)
0% = 2ykpT (2.36)

2.4.2 Integration algorithm

DPD (2813 2 R 1%, 232220 TR S & 5 12 velocity Verlet ZEEL A% & 5, (12

n(t4 A = () + Atvi(t) + %Atzf(t) Ima (2.37)
Gilb+ AL = vi(t) + A1) /ma (2.38)
fi(t+At) = fi(rs(t+ At), Vi(t + Ab) (2.39)
vi(t+At) = v4ﬂ+%Auﬁuy+ﬂ@+Amei (2.40)

A : variable factor

2.5 SOFHEFE

COGNAC THWHNT WA R T HFACB T2 REIDTIVITY XLz bliT5, miElT7IVITY XLDEE
MLt~ D EEZSEIZI NN,

2.5.1 ®E@ELEF7ZILIY XA
T

F A
> L\;UP
w

AR

\

&

A —FK
Al Nk HBRAREOMAES LY, RV W THRAR FNE2Z AW, K7 VY v VARDK
T U R CHBIMIZ AR 0 B X 5,

HI

2.6 RTFvTvIL

COGNAC FUTO LS BMHAFEART VY VEHETHZLIZED, ROKRT VY Y ILVIXLF—8
FOME % DIFRFIAERT 52 %G5 T 5,

Upot = Ubond + Uangle + Utorsion + Unon—bonding + Ucoutomb + Uesternal (241>
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HRER

Ubong : SEEfifE (24K K7y
Uangle : f8GZA (34/) KT v
Usorsion : To4 2 HA 4R RFryv
Unon—bonding © FEftE (AT 2 4R FHEAEH
Uvoutoms © FHEMEAER (FAT 2 (KRE)
Uesternal © MG EBRT VI v

PRIz, BEHIZBWTHAITE 28BS 2 a5,

2.6.1 HEEEEBERTYIvIL

ez ER U THOEMIZIGUTET 2R T Y vI)l, COGNAC TIHLANOREEAFIHTE 5,

e Harmonic

1
Ubond(r) = ik(r - T0)2

k: spring constant, rg: equilibrium bond length
e FENE+LJ [25]

Ubond(r) = Urpene(r) + UrLs(r)

2
%MW%L(&”,T<%
o0, TZRO

UrenEe(r) = {

k: spring constant, Ry: finite extended length

1[(2)" = (1) 4], r<2lh
Urs(r) = { 0, > 91/6,

o: diameter of the LJ sphere, €: strength of the interaction

(2.42)

(2.43)

(2.44)

(2.45)

GEE) Version7 L FTIX FENE4+LI DT A2 VX —DOHENEZFRBERT VWIS ITAEOMETY 7 b

L TCTW7=2, Version8 AR AN E B O DMEEZH T B X DIZEHL -

e Gaussian

3]{}BTT2
Ubond (T) ==
2rk

kp: Boltzmann constant, T: temperature, rg: equilibrium bond length

e Morse
— IRVF—DR/MEZ 0127 255

Uponda(r) = Alexp{—B(r — o)} — 1]2

(2.46)

(2.47)
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— EREOTALF—% 02T 558
Upona(r) = Alexp{—B(r —ro)} — 1]2 —A (2.48)

A, B: constants, ro: equilibrium bond length

e Bond polynomial

N-—1
Ubond(T) = Z A, r" (2.49)
n=0

N — 1: order of polynomial, A,,: constant

e Table

EEEr®2W0WEr LIRET OMAEDLEEZELREL T ETXNVF —MH Upgpg DT — 7T —RIZLD,
FREOMERELE NVT 7oV I NIl BVWTHELZREIBII2I XN - N2 AL CEHE
35, 7272 U Fast_Table 2 H\W\Wz54&. BEHMOADEEE 5,

e DPD
k&9 5 DPD B WT, WS TWa Bond potential, FEARMIZ 1% Harmonic

o
=
o
o
-+
Or
S
=
\\‘\:w
=
L
Hfit

potential & [d] U

1
Upona(r) = 5Cr* (2.50)

C': constant

e User Bond
A=Y =NV —ZAT—RVURLVTCEBLERT VYUY VEBEZHWS Z LN TE S,

2.6.2 FEEZEARTVIvI
EHZLEZIDDORFORTAHAEIZIGELTELTEAERTF VY YL, COGNAC TIZUTOEENFHTE 3,

e Theta harmonic

L@nm49)=:%kw-—9@2 (2.51)

k: spring constant, 6p: equilibrium angle

e Theta harmonic 2

Uangte(0) = k{1 — cos(6 — o)} (2.52)

k: spring constant, 6p: equilibrium angle
Theta harmonic IZEWT 0 =0 or 180deg. IZ7 > 756, JIOFHEVBERT 2D T, ZOHEEIXT
DEXRZHND & L
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e Cosine harmonic

Uangie(0) = %k(cos@ — cos fp)? (2.53)

k: spring constant, 8y: equilibrium angle
e Theta polynomial

N-1
Uangle(e) = Z Anen (254)

n=0

N — 1: order of polynomial, A,,: constant

e Table

FE 0 DGE cosd. B2\ cosh LIRET OAGDLEELRL T LT ANF —lH Uypgre DT —7
LVF—=RIZED, AEOHEALNVT 7 VY Y ITAREIZBWTHELREIZBIIZT ALY —Lh
NI LUCEHET S, /272U Fast_Table Z W54, MEEAOADEKL L5,

e User Angle
A—Y =NV —2T— R RLVTEHLERT VY VEBREHWSE I ENTE S,

2.6.3 HEE—@mARTVIYI
THELUEADDHEFORT 2EAIIGUTEATERT VY ¥I)L, COGNAC T TOMENFHTE 3,

e Cosine polynomial

N—-1
Utorsion(¢) =k Z An cos™ ¢ (255)
n=0

k: constant, N — 1: order of polynomial, A,: constant

o Amber [PH]
PK
Utorsion((b) = IDIVFE

PK: one-half of the barrier magnitude, IDIV F: total number of torsions about a single bond,
PN: periodicity, PHASE : phase shift

{1+ cos(PN¢ — PHASE)} (2.56)

e Dreiding [27]

Utorsion(6) = 1~ cosfn(6 — phi0)} (257)

V: barrier magnitude, n: periodicity, phi0: equilibrium angle
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e Table

WA A ¢ DGE cosp BBV cosp LIRE T ODMAEGLEEZERL TE5ITRVX—H Uigrsion P
F=TNT—=RIZLD, FEOMEEHAE NVT 7 oI TN REICBWTEELZIREIIBIT ST
V¥ —2r HAENHELTCEHT S, 772U Fast_.Table Z W54, “HADADEBE 25,

e User Torsion

A—HY =NV — AT — R LU RV TCEBLERTF VYUY VEBEZHWAZ LN TE S,

2.6.4 FEEEHEERRTVIvIL

Interaction site [RIDMHE/EHART > > ¥V, HiDEEH, COGNAC Tid Atom LAZMZ Interaction site
EEHLT, RTFrvy vV 2#HET S,

DR oEEPFHATE 5,

e Lennard-Jones

12 6
46 (U) _(O.-.):|+Ucuo 9 Ti'<rcv
Unonbond(rij) = |: T i toff / (258)
0, Tij = Te,

o: diameter of the LJ sphere, €: strength of the interaction, r.: cutoff distance

— cutoff R& W RWIEHED T3 )L ¥ — JJ&HFHIET 5 tail correction DRREZFF D, ZDHEE Ucyros s
DEIIIAE I N2 \»

— Tail correction Z 17DV E X Ueyrors DEZEMA L, cutoff BERET Unonpona = 0 12785 K D1
HEIIZY 7 hLTW3

COGNAC IZBWTIE 2 [HFH 5 EHE I 115 Interaction Site (2 Z @ Lennard-Jones R 7 v ¥ ¥ L% E
e85, 2 TOHLA LI BROFuNI2 5

e Lennard-Jones with excluded volume [28]

12 6
de |:(7‘ij—o}2EV) o (m,-—i%p:v) :| + Ucutoffs Tij <Te

Unonbond (rij) - 0 (259)

Tij 2 Te,

00, rij < Rpy.
o: diameter of the LJ sphere, e: strength of the interaction, Rgy: trancated length, r.: cutoff distance

e General Lennard-Jones

() B2t
Unonbond(l‘ij) _ € |: Ti; 7 cutoffs Tij T (2.60)

0, Tij 2> Te,

o: diameter of the LJ sphere, e: strength of the interaction, m: power of repulsive term n: power of

dispersive term r.: cutoff distance
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e Gay-Berne [29, B0]

Unonbond(ﬁh ﬁj7 rij) = 46(ﬁi7 ﬁjv f‘ij)

12 6
0 a0
— 2.61
Kfij —U(ﬁiaﬁj’fij)+00> <fij—0(ﬁi»ﬁjvfij)+00)) ] (261)

X { (a(tij - 1) + o (B - 4y))° n (aliyy - 0) — o™ iy - 4 ))? H o (2.62)

o(4;,0,,1:5) = 09 [1 —

2 14 x(0; - 4 ) 1— x(t; - 1)
o0 = /di +d; (2.63)
1/2
12— )2 — g2
= |t 4 (2:64)
(15 + d3) (7 + d)
1/2
12 —d?)(12 + d?
= (26
- &) + &)
E(fll', ﬁj;fij) = 6061(ﬁi,ﬁj)y€2(ﬁi,ﬁj,fij)p’ (266)
e (1, 17) = [1 — x2(f; - 0;)%] (2.67)

(s, 0y Fig) = 1 — XE' {(O/(fij ) + o (Ey - 8) | (af(Fy - i) — o T (E - ﬁj))Q} (2.68)

1+ x/(0 - 4y) 1—x'(t - )
B q
=— (2.69)
k! /1 + 1

_ %%@I*)b;"\, «I—ﬁ PWTIL, Ucutoff @IE% ﬁ?ﬂﬂfj ﬁuﬁ L. cutoff EE%&VC Unonbond =0 Iz
2B L5127 FLTW3, Tail correction DOFEEE IX M

— oo BV Ty hINBMEEAN. d;. dj POIRFEINLVHERKIZR S TWADTHE

e Gay-Berne - Lennard-Jones pair [30]

12 6
~ A A (o)} (o)
Unon on iy Lig =4 isLig ~ A — —— 2.70
b d(uj I‘]) €(uj rj) l(rija(uj;rij)+00) (rijo—(ujyrij)‘i“o—o) ‘| ( )
A o —1/2
o(ly,1ij) = oo [1 — Xx 2(fij 'uj)2] / (2.71)
e(ty, i) = eoez (0, Bi5)" (2.72)
e2(0y,85) =1 — X'/ 3(8; - 1) (2.73)
a0 = /di +dj (2.74)
2 2

X lj B dj /-2 ny/
X=2— — 1RV 2.75
a? l? +d?’ X (2.75)

— Gay-Berne - Lennard-Jones pair IZ8 W T, EEOHEIL a =o' =1.0 TTD

— FEBOZINF—FRIZBENT, Usutory PEZHEIMIZME L. cutoff Bl T Unonbona = 0 1278
5E5127 b LTW3, Tail correction DBEHE I
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— oo B YTy bEINBMEEAV, dis dj B S FFEREI NIRRT o TV S D TR

e Table

Interaction site HDFE#ME r;;. H DWW r; LIRE T OMAGLEELERE LT DT XIVF —l Unonbond P
T=TNTF—=R2&k b, EEOHHE NVT 7o Y TR EICBEVWTHELZREICB 5T 2L ¥ —
EHENFUTEHET S, /277U Fast_Table Z HHW- 5 A EM O ADREE L 725, BREFRD one atom
site DAZEYR—NT 5B,

— Tail correction D7 J 7% off IZLTHL & Ueyrops PEHEMBE L. cutoff T Uyonpona = 0
275 & 5127 b5, 7277 U Tail correction DFEEEIZEND T T 52 on DGE. MIEIXEH
AN

e DPD Groot 5® [12, 13] #t&$ 2% DPD iI2E W T, HWH N TW 5 Nonbonding potential,

1 3! c 1-— 7/ "¢ 2 17 c
Unonbond(rij) = 2a ir ( " ]/T ) " <7 (276)
07 Tij > Tc,
re: cutoff distance (r. = 1 in the reference)
e Morse
Unonbond(r) = Alexp{—B(r —ro)} — 1> — A (2.77)

A, B: constants, ro: equilibrium length

e Buckingham

Unonbond('r) = Aexp( BT) (278)

76
A, B,C: constants

e User Pair Potential

I—HY =RV —ZAT—RURLVTCEBLUERTF VYUY VEBZHWSZ LN TE S,

Tail correction #£gE

FAEART KT Vv VOFEIZENT, — MM H Yy MA T rowtorr Zi%E UL Teurors A EDH
BEDORT VY Y VIEEIRE LRV, ZOAYy bATIZLD, BEHINZZRVF -2 HE2FMIET 272012 Tail
correction 27O N5, THRIF—IZBL TIE, HHEDH 57 L T Dynamics (ZEIX 5 X 0D, FRZEE
FHETYIaL—YavEITIGE. HOMEIEETH S,

HAR73 Tail correction D HIEE UTIE reutorr & D RWVEEBEOBIRE DA g(r) = 1 &AEL T @A
TRTLIITRT VY v IVEBIFNZES LT h Yy b A ZHREELURD R T R 5D TRV F —2HHET 5, HIC
LT, hoRZ MV ZDEDIFE[EDOREICE DO 25D T, ER0RICK Y IEHDRIEZEZITS

(oo}
Ueorr = 27Np / r2U (r)dr (2.79)
Tcutof f
> du
Peorr = (2/3)7Np / 214 (2.80)
Teutof f d?"
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N:number of atom, p:density

HfE X Lennard-Jones B & O General Lennard-Jones "7 > ¥ ¥ LD AT Tail correction D3F|HTE 5

2.6.5 HNiF

COGNAC TIMFIZEBERT Iy Ve LT, BEIDKRT VUYL, BHED NG ELTIZRT
EOBREDEHERDBIENTE S,

e Lennard-Jones atomic type potential
[EREE L UC, BEMDIESMT FIZ LI potential Z2FD M2 & E, MAMEHZEIET 5, £iBD Flat wall
IZEHR U CEMAR 2 LB e § 500, BRI & AT HEDNPEH I NEDTED T DEDY Ialb—Y 3
VEITDZEMNTE S,

e Lennard-Jones type flat wall [31)

Lennard-Jones "7 > ¥ v L 2 BEH FANZRED L7z, EXI RN TR I NS AR T V¥ ¥ )L % Interaction site
AEHE S, EHRZLVOATR—h,

1 /0 10 1/0 4
Ue;ct(r) = 47prall€wall |:5 ( u;all) - 5 (%”) :| + Ucutoff (281)

Owaii:Lennard-Jones radius, €,4y:Lennard-Jones energy, p.,qi:density of wall

P22 IZ Lennard-Jones atomic type potential & Lennard-Jones type flat wall % b U T/R'Y,

LT atomistic wall LT flat wall
7

- E—

LT centers on the wall

2.2: LJ atomic wall & LJ type flat wall @ iR

F7z. Lo 2 MEOEKREEDING & EH SR THAIC. 600 Tl T %7 Wall Pressure”, Pwall (2L
TORIZERIND,
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N
P'wall _ % Z fiwall (282)
=1

2T, N HRETE. AIZBEOER, £ IEEAREREDR T IZ/EHT 21D RLT, Flat wall ®
Bidy £roll | JEEH (2 TE M DRI D A& FEDH, Atomic wall DA FEEM 12 FAT A RO R B RO,
e Density biased potential [0, B2, 33, 34|

SUSHI & %\ iZ Muffin_phaseseparation {Z & 0 R 72 A 75X ED & 7 A > NEDKRTE S RO
BAEFRAAAT, ERBRUITRT LI, FEUZ x NTRA=RIZIGEURT V¥ v b Uy (r) MG &
LTEH5A%5, M3 DFITIEMD O Atom A IZ»» 54513 B N TEA SN 5, ZZT¢ap(r) &
SUSHI & %\ iZ Muffin_phaseseparation (Z X D kD 57z, 7 A2 Ml A, B O T 5 EOKRRE
DHE a(i,j),0p(1,7) FLONFIZEOKkD B,

Uezt (rm) = kBT Z an¢n (Tm) (283)

m, n:segment type, Xmn:x parameter between segment type m and n, ¢, (r): volume fraction of segment

type n at position r

¢A(i,j+1),¢B(iz,j+ 1) ¢A({+1,j+1),¢B(i+1,j+1)

k . ¥ X

Atom

INEIXECE) 0GHL)dy (1)

2.3: Density Biased potential

COGNAC version 4.2 25 l%, AN TIREL T — X 2H5ARAE W DRDORT VI v ILEEDH T,
COGNAC iZzBWTH 1§ % Grid_Density D7 — X EL[ARIZFHHARD D LD IZR>TWB, 72 %
X, DPD 2 & O RD7ZIRES & FidiAdk, E—X—2A TV v TET VR EMDETNVIZEVWTHNS &
WS KSR EAHRRIZIR > TV B,

e Lennard Jones type density oriented potential Density biased potential & [E#kiZ. SUSHI & % W\ &
Muffin_phaseseparation (2 & D RO 7ZHHAIE TR EDOXL T A Y NEDKRESRIZWK > 72, WE%EEH
XD, KTy rvy Ve L TiE, 238 NTRT K DI, Lennard Jones RT ¥ ¥ ¥ IVIZEEBI L 723
RNEIY ., FARAAZIRESG D SNRIZ L D RD7- Atom DERE r EOIRE ¢(r) 2. BRHEE L BEEN 1T
Wwa,

- 12 - 6
U (r) = 46[(““0””) ‘(<1¢<°7“>>L)} O<lr) <10 (2.84)
0, o(r) <0,

o : diameter of the LJ sphere, € : strength of the interaction L : grid spacing
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e Reciprocal power type density oriented potential Density biased potential & F#kiZ, SUSHI & %\ &k
Muffin_phaseseparation (Z & D KO- HAMKE TR EDX T A Y MEDKRBD RIS 72, HGEEH
D, RFY Uy Ve LT ERRNIRTEOBRERRNZ2 LD, RODAZIEHZTE S,

e 0 < B(r) < 1.
_ ) Tha—4m)
lkﬁw)_{ 0, o(r) <0, (2.85)

k : constant n : order of power L : grid spacing

e Total density constrain

PRE NIRRT £ D%, KT OREED S5KRD 7, HHIE TR EO2R FREOMRES RITREZ DT RT Y
VY IVENNGEE LTEZ 5, BAKE TS EOMKTESRIL 10 THIHT 2 AIETEHEBEL, 22 Tlohk
BRI 7R EOERRESE ¢ 25012 U T, EIZHP U 7z Density biased potential & FIBRIZ ¢(r) 2K 5,

k:coefficient, ¢(r):total volume fraction at position r

e External angle potential

ZEMtE A FEE LT, £ OMEBIZIFAE T 2454 12 D A cosine harmonic type DFEEEART ¥ v )L
EEHSE S, OMICEM L MG (R T A Z774E) 2IERT 2BIZFHTE 5,

e External torsion potential

ZEEBEIS Z FRE LU C. £ DRI FIE T DG A I 912 D A cosine polynomial type DfEES —H M A T
YUY NVEEHIES, HOMICEA L MG (R T A T7740E) 2IERT SBIZHHETE %,

24 |2 External angle/torsion Z/EH 721 A =Y %2/RT,

Angle/torsion will be

constrained
J 4

The specified region for
external angle/torsion

2.4: External Angle/Torsion
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e Homogeneous field

3IRITRY NIVTEHZ 55 —kRk7HE V % Interaction site (Z/EFA X5

Ut = V-r (2.87)
dUEZL’t _
=V (2.88)

e External velocity field

Muffin_phaseseparation |2 & 0 55N 5 #EY %, 2892290 XA T/RE NS SLLOD 7V TV XL (B3]
&, FHAITEHEES

4= 4q;-Vu (2.89)
m
I.)i = Fz —Pi- Vu, (290)

u : streaming velocity.

Z O%4. Muffin_phaseseparation (2B W THNGZFH AT 2BICHWZERSM (B2 1K, Lees-
Edwards ®EAEEE) 1236 T 2875 % COGNAC DANIZBWTHIBET A Z L MBHETH 5,

e Tethered Force
}85%€ U 7= Interaction_Site % #J{AMEIE ro 2l & LT, 0 RIZHREWHIR T 5

Uert = K(r —10)? (2.91)

e User External Potential

I—HY—PNY —ZAT—RURLVTCEBLERTF VYUY VEBEZHWS Z LN TE S,

2.6.6 EBEHBFERRTYIvIL

Interaction Site D s — M BME H B WA — B -EOEEBEME/EART vy VEFET 5,
HIELUTURDEDHH 5.

o Cutoff I
WHEOIFESGHMAEER SR, 7y b A THEMZREL, T X 0EWVHEEMIZERE LRV, S8
il 7 —wa v oA, a2 NiHES
44y

Uelectostatic(rij) - e Tij <Tc (292)

Giorj: point charge of atom ¢ or j, e: Dielectric constant, r.: Cutoff distance

e Cutoff with Debye function
By b AZIZEB 7 —a VHHEEMEEOR, @ADL S BX Yy MR NI S

qiq;
Uelectostutic(rilj) = 27’] el‘p(—HT) Tij <Tc (293)

iorj: point charge of atom 7 or j, e: Dielectric constant, s: Inverse of Debye length r.: Cutoff distance
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e Reaction Field[B8, B7, BY|

WA -3 & O S B O B HAE A D 3812 3\ T Reaction field 1512 & 2 EF#O i FE % 3K — b

e Ewald[d]

Ewald &I & % s Af B AL OFHE

Ewald /X5 X —% ODBEEIERE
Ewald IJEDEBZERIZE T 537 XA —2FE L2 HE) (AUTO) IZ L7zH5E. UFORE AW TEITEE
INd

1
55N\ ¢
20/ 115 X L.
Nkl = ( o ) (2.95)

N : Number of atoms, V : Volume, L, . : Length of unit cell of each vector

e Field electrostatic[39]

DPD (Z£5n bfﬁ% A AR 2 3859 5 Hik, Atom O OBM L DK FE EICEMZE R D . Poisson
FREAZMZIZLDE G 2FHET 5,

e Particle-Particle Particle-Mesh(PPPM) i [d0, @1

PPPM {512 & 5 sl S EMEEH O &

2.7 HEEEIFENK

AN UDF CTEEBINZDFT—FT27F ¥y —I1ZHIG LT, EBOY I alb—Ya v a7 5 /2o 0N EE
EAERT B SR T ICHEST 5,

2.7.1 HHERREE

e Random : FEMMEZ HEKT 5

WAERT VYUY LTEZONDIEHESEICEDIWT, IV X LMTKRIEOR LS BEZFHEE L TH
TFHEDIFLTWL, ZOBD, MEA2EEART YUY VTEZ SN VHEAIZEET 54 7Y 3
V. BIUOTHEADIKE (F 7 VA=Y AD two state HBWIE b T v A —T— 2O three state) 2
JE Ay T4 A=y a VEIOZRANVX —EEIRET LI LI2E0, HHITEIA TV a v EERTHZ L
NS,

7B, VRS2 RET AR IZE B L TR WO T, EHA R DRERM 21T 5 BELRDH
5,
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o Helix : HAIMIZEESI N0 AMER LT S

AFEE D R & UTHMNL AT HOSL AT RO AT, H50WiEa=y beIVATOY 7
MEZIBEL CHIET A Z WK, HEINALFESA»LS, MO RING _HEHADES Z2EEL T—
HAMIZAFHZDIEL, STAMEZMERT S, OB, EHIZAFHL2FFD5A1E meso-racemi
DIE VA HE,

o Crystal : f&fmbEiG % 4L d 5
TR, WFEEVE. fractional coordinate %% UDF 7 5iiAal A, (LR OKEEEEEIERT S

e Lamella : FHER I AT 2ERKT S

SEYIGHERIC L D PRSI NAFETFH T A SHEDOIERBBO N FHOMEEZBHHT 2L D12, FRmT A T70H
MG E AR T 5,
TV X LOFEMNICE U CIXIREI T T 5,

e SUSHI Ot & AW 4iakEE % £kt 5
SUSHI iZ k> TEHEE Nz, 7y 2 aRIT—PRIIT—T VLV RODELT BV — (T AV NE
BELTT AV MEELSA) 2HBL -0 FHOWMEREE EK T 2868 % . FIEMFEIEEREHEDILE
L LTHD,
TN XLDOFHMIZEL TIEUTOHCHET 5,

Density biased Monte Carlo

tHTrY s MZBEWT, SUSHIIZL D HE I N A Y MEESA LD, O FHOY MG 2 3=
MRS % ke BT U7z [0, B3, 2], BAFIZ DA% R3T 5,

SUSHI T4 > TWAREES 2 AW EHGMEHR L D, [l Ay MO, RELSRERDLZ L
ks, FIZIEE AL PEGENODTFREIZBEWT, 2D A2 s DEBEHEIL ¢,(r) THZ SN
50::@n@tﬁxybnmﬂ&mNLr@m%@%é 721U, BFETIZ XD EEGHE TR, fiE

r X 3MTEDHE. M (1,)k) EOBBRINRMEIZB 527 A Y MBS R ¢,(i,5,k) 252 5.

MDY 3Ialb—YavizlHwWaS %ﬁ@@%ﬁﬁ%%iéﬁé 2. ZOFEEGHEERTROSNDE LT A Y
NMATED K ¢, (1,5, k) LXK DEAZMITZE YT ALK ERSEZ R ST WL, HEE N O#S
BDRT, Iﬁ%ﬁﬁ@k&%/b&MDf%bé%&%/b(E —2) B 1REE L TWBEEEHIC
B D FIEZE AR IR T,

1. n=0 CR%f) D& A b OEEREERE
BB RO FE LU, BB 2B 5227 A Y N OIFEREREZ RN R ¢o(r) LB <. ¢o(r) IEEHDRK
TREDETAY MEBERR ¢,(i,5, k) SN LTRD, [0,1] D—FkELE L % KL T, ZDREZED
IR HET 5,

2. DY HEIHRERZE S

MEAIWRTEIIZID=n—-1DT AV IR IZFHETEILEE, 7 AV b n EKNTRTEKE ¢+ £

IZFEHET 5, 22T =b, 72720 b X kAR T, VBB EROBRIZEE T 5, ELBITED
|| =b Zhi7=3 L2 FAEL. FHOK TR EOERBENR ¢,(i,5,k) DOWNFIZE RO SND ¢,(r) I
BEOWTL%ERT D, ZOEEKFED D WITEAEIIEFIZRE S EZ X Y N A DK RO
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£28 ERER

SHEWZNES T EL LS BGEIE. Yo TV v ITO%ERE2 EIF5720, 51U 10-100 BIFEE L2 T
RLZERUT Y T VT %270, ¢t + £) DKM ¢ man (v + £) % RFED . FEFRD EEEERE D BRI,
W RESE L XD ¢u(r +£)/bnmaz (v +£) & [0,1] D—FRELECE KL CTRINE RE T 5,

2.5: Density biased Monte Carlo

Lamella generator

THTOY s MIBEWT, FEGEERIC L D RO o NDHEEBEFER (102 —=FXF) TBIF5)L—TH
STy VHOMERIZHEDE BT HOMIRE 2 HE X SRR ESE L FIELMAE L2, 3]

DRIZZ DFROME L /R E2 R,

fEm-IFMm T X B ERRED X

1.

2.

10.

S B iEM-IEM T A 7 ORI, HRMHORZT 2HET S
fim M OIERHDOBEEZIEET B

AJITHRE E N5 73 FHHO MR 2 Kb h SR AEK T 5. Z DB PERRARIIRIZZR L3\, 722
DIGE. BAkAARN T4 T IR B <

DFERGD S BRERBIIRIZA D T, FRENE T VXLV 5 —2 UTHERZERT S

AT B R FPEMEEIZ A 72 5, SRS IS T 5 S AMEICRE W, FEFEBUCRIEAE < &
TOIRXY

AT BT ORI A 726, FHEGIZLVBONNV—TH /7)) v VHOSMIEINT,
i JEE 0 D AR & L D R X TS S

PR E CTZ 5-6 2# D IRT, T OBERAFEREIRTRO LGB AT Y THIOIEFHDO LR L D P D
EU, Kb IEmEa A ET 2 L5129 5%

REDDTFH. AT v 7 3-7T%#DIRT

TRCOSF OV L D #ERMOBEELFR L, REFBEL RS TN HAE. TXTOLHFD
JEREAE 2 ATy T 356N 0BT

PR AR S vz o, HERRRBRNIR 2 EA U TREERRM 217 5
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ZOFIEOFTARATTY =7 MZEWTHEIZRFE X 172 Step 6 DE D DFEM %2 ML N2 T 5,
T, FHEREL O RO SNE, V=TTV v VA G U IERBEAROEE d, % | A & 0 F
%j—éo

Z{nl )+ np(m)} x m

L= 2.
d » (2.96)

ZZ T, ni(m)s np(m) FZNZTNFGEHEDP S RO SN DFEMBE—ARDH7 D DESE m DIV—TH, 5

WE 7V y VHOEEMR, 72 L, IZERBIDEATH S, T—IVHS X ORRIZEND A N0 EHEE
DAFAE & TN R X %EE%*:: WX D ERgEI N d, 1$1.01272 5,

FRRIZ i%nﬁﬁ*ﬁ/iliﬁa*ﬁo)fﬁ?%}%”h XETEHDT, 5x ‘5?}’147’ IEEE R EE rg K0, 1 RDS
T-PHANE A & 0 AN HEIT U T HER p, & FERAIZAS TH O EL THREMHIZRES (X1 v 74+ —)L
TavY) WERpyidrhEThnram CR A THEA56N5

pa= g > {mlm) + my(m)} (2.97)

b= 1 — Pa (298)
91 KORMDE 3 E, T—VEHEEEAL 256, FHAGBIZIORO NI/ —AKDH 720 DIEFZ DAL T

rg=1DBED p, YT 5,

U, ABEZBVWTI, BEE1DOV—THERXA N T4 —T 1 Y ITORMNEMHITIEZLEZLTEST,
RA NPT H—NT 4 VI TERTRES 1 ORGHS 2O T2, Z0BE, 2IERMHOBE d, (= ry) 13 20
ATHEZRONB,

P [PaZ{ﬂl ) +np(m)} x m} {1*%2{711 )+ np(m }]
a — L,

Z 2T, AN —IEIT I RO W IR SR OIE, E I XA P T AT 4 VY ITHRDIETH B,

(2.99)

ALY po. py (F OO0, ZIO0 AD K S IZE P ND,

TdL —1
Pa = (2.100)
Z{nl(m) +np(m)} xm — Z{nl m) + ny(m)}
Py =1-"pa (2.101)
R DI BT, 4 TSRO A £ THOZSE. T TE S NS n(m). ny(m)

WKEIDEEV T IV BB L ORISR UTRESE 20 TE V=78 7V v VB KUCESE m)
BEINT D, EZULEOBE XA M7+ —VT 1 VT 2FBETDE-0H12, n(l) DDA, EHEGTROND
ni(1) (2 am, eaml N TROND pr Z MATMEEZHERDHE UL THWS,

ZUT, BRINZFEIIROCT Y X LIHOBEEZ ER L, BRI NI m THNOV—T£72187
Uy Y OMERID £ TIRITEMRED KT,

2.7.2 EEEMEE

FAEIG-EE L 0 EAEN (KT Yy VAT =Y V72 HENIZT D) ICEIBEZIERTE 5,
Dynamics & Minimize (Z & 3 HEERER %2175 2 &M TE 5,
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Dynamics IZ & 2 &R

MD %AW THHEREN 2175546, RELERT VI Y VK2 Z O £HAT 2 L HRAEEIRIZE D,
EHLOTRELRINMVERL, ERIZHETEZZDTERY, TD72H COGNAC IZBEWTIX, hEAT—
VT B LI L DRI Z IR IZEAT B2\ Hikz L 5, BARINIZIE atom 120202 B e KD DFFEE
EHZ/EL. TN LR NIE, BRREIZAT LTS fiER2 L5, FLUT, BMOBET, H4
D atom (IZD0 5 DY, BRAREMETFTLTWL &, A7 —)LF % maximum force ZRA IZRKEL LTV
&, BHHIZ T RTOD atom 125 H2 B JIDWIHFRE D maximum force AR IZ7 2 LAERIKR T &9 5,

Minimize IC & % & B

A DS7EE U T Minimize 23R U 256, RabE ik & MARE 2 IHGER U T 2)L ¥ — Mz
179,

2.8 ERFH
VIalb—YavETOBOBERSGME UTUTOEEZYR—MT 5,

o 2T H LU 3 ¥Rt M S
SEAEE IV, ARV, BRI R

o Lees-Edwards 55t 5/ [43]
VAR Z 52 556 OB &Mz AR - b

o AR I — NGBS GAM:
THTOT s MTBWTHBICHARE S N, KBRS B, 0d]) 23 R — b

o FAMIBEARLMIZE D W-{bFAKES (Periodic chain)
FEFZINTWVA bond, angle, torsion 2, 52 6N/ FMIBERSLMICEDNT, BIEOEMIZARE A1 A —
U D atom A SERT HREER RO, MRREMEOET ) v IEIZH WS,

A8 H— FRERFREMY

THTOY s MIBWTHRE I N, iz mBER Rl A X0 — F RSB (Staggered reflective
boundary condition) (ZFH U T 5, B E0(a) IZRIRRITEE ORKPEREMAETIE, 2=y b ol
TP FRRALEIZ A A =V 2D, @A FHOEE, TOXIBRARA-V2EZIDLMALTWY
LEIERFEDA—N=F v THPEL, EFIGEZTS ZeAHkaw, 22T, Meo(b) ORkIZ, Bt
A2 12 R VA AR TS5 UAMBIZA A=V %2 B Z8IZED MDY I ab—y a3 VIZBWT AR
FMaEHT 5,

2.9 {bEZERI

COGNAC TIHMbZK i EEL 7z, HEULE T VIC BT 28EA 04K, Uk, EEKE. B & Atom Type
DEMMEZR LD FINFY Iab—2ar 2T I ERWETHL, NIZZDHiEHMZMRDHT 5,
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boundary plane

J
T @

©)
0.5L

' (b)

2.6: AR H— N EBEREM: BIID TOEBEORR, KODRIIEBRZMEITBEIT B4 A=Y (a) K
WSS, (D) AR I — N RPBER SR, (o) FEIEER S

2.9.1 HAEDEK. EERIG

COGNAC iZB\W\WTlE, 28, MEAKISDESI1Z A+ B — A— B 2\ HAFEDEHED R\ B
BOERIZMATI VAN, 1A VKIEDESIZR+M P —-R (FVANVIEMRIERBE/ ~— M &K
UREERY)—a2=w b P20, HZIZE /) — M DPEERG RIZR2E VWD LM A=) &0
&I BKNERD T e htiks,

HEOEKIE, ANTIZBWTEELZEMBIZLEA>T, MD OBBETHAEERDOF v 7 %2175, BUTFIC
TOFIEE ET 5,

1. AHZB T BHREEHE

o FEAEMDATHENED H B Atom Type. £ DJE FREAEFED 5 R AFEGHETHRET S
o FEBUTEML S BHEG %77 Atom Type DRT 25D AtomType DFFED dh 538 IRNT 5
o MBHIEDF v 7 &ATIA Vv R—NVEHRET S
o fEA MDA L 72 B ZEE T 5
o FEAERDOMREZRET D
o NTHNKGEINTENEIDDT 77 2HET S
o 4Rk U 7z%5 A D Bond Potential Name % 5% 9 %
o U ZKAICE D HITERSINDHKAM, K5E 1M D Potential Name ZHET S (47
vav)
HAERKISOEEG, FELITMATUTD XS REEEITD
o LS B M AR Uit D J 1 HE
o LY B AIEVER ¥ D 1
o BT BIEN RGO T4 (X TV av)
o EHTHIREMRTFORTH (AT ay)

2. MDYIal—ya il aEaEROF oy &

ATITEEL 24 > X = 3L (time step) BT, FEEFATREZ atom M DFHEFEZFIE U, 8 U 72BHMEBAA
(EDWTWAIEH, fRE N7z SOGHER »%OL‘VC%:ID EHEKT B, FEEPEKT B5E1E atom D
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Pair interaction % off {Z L, Bond potential % on iIZ9 %, 727/7L. DFHEEZHT L TWRWEE.
DFHNOD atom X7 AEDWTHFESITERL W,
FOGHEZ AR K SHERCTIRET 205, BUEREHED 2 WIKISTF =y 7 DA VR —NIVEEZ DI 21T
Lo THEZEZDIFBIENTE S,

3. bV NYDHSN

FEEPERUTHZIZE—DF o758, b7 227 YD Set_of molecules. Structure DF
BEHEZDEDIIEHINS, TDD, H—D atom TH mol index. atom index WEALT 5D THE,
Mi— Atom ID X, WHhRBIGEETEZE/LL AW,

2.9.2 Atom Type DER

COGNAC IZ, AJZBWTHEE LU ELMIZ U2 > T, MD DOEFET Atom Type DEE T S HEEZ FF D,
Z DOHREIE, BN RIS (A Atom DV EN L 72BE. Void atom (ZZE#19 %) wEDY Ialb—
YavIitAMEKRETH S, NICZDOFIEE LIS,

1. AT HB T2 EHE

o ZHDMNEK L 75 Atom Type Name
o ZH%D Atom Type Name
o ZH %D Atom Name (X 7> 3 V)
o ZAH %D Interaction Site Type Name
o Atom Type ZHDF xv 7 %7514 VX =NV EFET S
e Atom Type ZHDMEHRZIFET S
o Atom Type ZFHDYIW X 1 TERIFET 5, BN—Y 3 v CTIEERESZ €T 2 H6ED A
2. MD ¥ Ial—va Bl R FMoLH
AHTREEUT2A » Z =73V (time step) 2, ZERNLD Atom type ZFFD atom DALEZEZ F = 7 L,
BE U787 5T 2356, B8 L2 HERIZH D W T, Atom Type,Atom Name(option),Interaction
Type DZEHE %2475,
3. NIV NYDHN
Atom Type BEH I N/=8E. b TY =2 bV IZ Set_of_molecules HHi 71N 5,

2.9.3 HEEDHEH
FEE DML, ATNZBWTERELZFMEIZ U - T, MD OB TR EMREtOF =y 7 %2175, AT
OO ZOFIEE L5,
EAMRBOSRM
1. $EAEIT & B O E
B DRSS 2 B L T, MAEPHEE A 2 AR R 5,

2. AZIEIZ X 2R AIREEH E

FEA OO Atom D XH SMH, F5E U HBRICEET 2856, SE2litd 5, K9 T OHEI
AWM RS GG, BREUBD FOMEZHEL Void K FIZE#T 258 1T HWS Z L3 ik
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B OFIR

1. ANZH T2 EHE
Bond_Potential 1D fif it 5455 &€

2. MD ¥ I alb—¥ a viZB I #GaRDF oy 7
Bond potential 2’8 E I NTWAFEEGE R T V¥ v VEHREIZ, RIIFITHEWVHIE U, o2 5728 135
&Rt LT, B854 % bond potential, angle potential,torsion potential % off {Z L, pair interaction
Zonlld b

3. NIV NUDHH
fE & DAL & kR Set_of_molecules, Structure OREENZELT 5,

INSAEEDER, Mt Atom Type DEHIIFERHICHRET S I ATy I 2L —Ya VB TAERL
TAEEDREEST D, HAVIETOWEARETH 5,

2.10 BE2METEL

COGNAC IZ8\W\W T, SUSHI % 0GR E TIL L EE SR & DHBEREZ KT 572012, atom D
JERE T — 2 X0, BT 2 EOIRE D 2 W IIMERBE D R 2 GBI KD 28862 KD, BLNIZZ DA 1E% i
$5, COGNAC TV Y VHNIZEWTIE L2 TN T 2MFEEZRHL TV, 72720, HEDETHEN
$ % Python script (2 & % 1 IRIC A DPEME 5 A OFEMT I EOBEMAEEIC I VFHEL TS,

7E 1 BRRsRE S E

M2 RS L=y b zEnEIL, ZOREUZEAL)VAIFEET 5 Atom DEEMZ HIS T,
A2 IVOEBETEIZ Z 22k b, Bl VOBEL2EHRT 5,

18l 5 A D PR3 AG DFRIZ, Atom BUZHER L CTHAL L VEZ /NS <Hlo T, B —HAL2 VRIFEET %
Atom BNZ 725 &S IZHA TR, REE L BEAMGEHET LI LN TE S,

O . O 0| O O
O
O o . O
ol © O - O
O O
O O O
Position 0.0 1.0 2.0 3.0 4.0 5.0

Density  ¢(0)=3/v ¢(1)=4/v  6(2)=3/v dB)=6/v ¢$(4)=3/v ¢$(5)=3/v
v : volume of sliced cell

2.7: B REIR A ENC £ B IRE DA
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HiE 2 HMEE

SIRTTIZHAI L Z2DEIL, ALV E Atom BAEREEICZ2 5 &, B2 KD #12 & 5 Atom DA
ETIE, BEIQBEEAMEZRDZ ZENTERY, TIT Atom DERFEZEZZE L, 1 DD Atom DIFE%
JAFH DD T EDEENH L UTEHAET 2 HIEICE D, BT EDEENHEZ WL S AL —RIZEL
I B,

ZDAEDFME 1L IRTDHEZHNIZ L VK ERITRY, KIZBWT, 1Rt kD -1.0,0.0,1.0,2.0 £\ 5
MRz ERL, atom 23 0.4 DALEIZAET 5 L5, KMER(a) 12739 & D12 Atom DAEREFEZ 1.0 & L
=55, SARTRINS L D120.0,1.0 D 2 /EFr LICHRE S 2 MFEIZ X D Atom HRDFEMER % 5.
Z %, MES(b) 2B \WVWTIX —1.0,0.0,1.0,2.0 D 4 T Atom DIFEMERE 5.2 5, —fINIZ, Atom B Zarom
ZH D, BIER e X U, BT 2 OFEHERIL ¢(2) R om A TRkd 513,

¢(Z) O’ z S Zatom — T
_ Ratom — &
¢(Z) = 1.0- ., Zatom — T < Z < Zatom
zZ—Z
(b(Z) = 10— %7 Zatom < % < Zatom + T
o(z) = 0, 2> Zatom + T (2.102)

FEITIZ Y, o(2) = 1.0 12725 & S IZHIUMEIL LU 72l 2 48 1 /B D 1Atom HRDZ/EMERE L, AR & 4D
FTRTO Atom (IZF U TR UADLEZEHIE T3 ED Atom BUZ72 D, ZhE B ) VARETEIS Z 212k b
REZRD 5,

| | |
| | |
-1.0 0.0 04 1.0 2.0

2.8: AMEIEIZ X BIBENA (a)r=1.0 DIHE, (b)r=2.0 DHEHE

SIRTLDLE . MTROBEE% rv(v,y,2) £ UG AEZ XL IRGETERE Uz, FEHR ¢(x). d(y). ¢(2) & HHT
HEbEBZ2icky, mADESIZLT, kbsZeaTEs,

o(r) = ¢(x)p(y)d(2) (2.103)

2.11 On the fly BCHEBRHEE

DFEHFEY Iab—va UREROMTE UT, B HE, #5EaX27 PVdH WIS, TRLF -y
OYEFEEORR T — X OH ABIBEIET 5 Z ik, EFNIITbND, EROYIEE A OBl
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CHHBIREE O (1) X am R TR S N, FEEEOFHEIC IR ¢ 2Nz 2 DD T — X DEZBOMAGDLE %
W3,

" e 2 AGIA) (210

aw:<A®A@> 1SN Alto + 1) A(to)

BE O T, B, WHEDT —XE2T7 7 AVIREL, Y Iab—Ya VRIZITZITO D, 8TOD
RADATY TOF—=REMIFT DT =R R, WIS 205720, ~EOMETT —
RERFT 5, TOROMEHIND T — X SBDL b0, HOMHBEBEBOKEEIIMK TS 5,

% Z 7T COGNAC Tli&, Magatti 5O 7))V TV XL A5 Z HWT, KT —20H MHBEERET— 2%
T7ANMRET BT 72K, Y Iab—Y a3 v KT (on the fly) s 28R 2 K728 72, Z D Magatti
SOTNTY ALTIE, HOMBIZEREEMZED T2 Z & 2aitee U, MNHEMREOZ(E. —2T7v 7
D7 =2V, BRHEERETE. ATy 7OFHEROMHEE &5, TOVIEIRD ATy THE, KM
MIbE 2 B IC A El T2 Z it & D, DAwAE Y —CERMOMBBEEGHETE 5,

N—=Ya v 83IZBWVWTIE, RO HCHBBEBOANELEINT WS, o H BB L b o8 X
D Green-Kubo AR & O, LR G(t) 2155 Z &N TE 5,

4
kT

V:Volume, kp:Boltzmann constant, T:Temperature, o:Stress

G(t) (o(t)o(0)) (2.105)
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ZIZTiE, E=A—ATV U FTETIVIZELBABA M) 70y 7 aR)Y—DYIalb—rarvifiliced,
J0y 7 aR) X —DORERE, VX -2 7)) VBT IVOESEMERERSIZEUTHHT 5,
fHiHT 27 7 A IVITRHZIRE T 25 D ZFRVT, “sample/block” ARNIZH D, T4 L7 MU XA EINT
WBIEEIF"COGNAC” T4 L2 MU DRSO NNAZRLTWS,

3.1 Action SILK IC& 2 ANT—9ERK

Z Z T, Action SILK #FHWT ABA MY 7uawv 27 aR) v — 50 5FD bRu Y —ERE2EKT 5 FIH
IZDOWTEHS 5,

1. SILK AJ17 7 1)V (“potential_map.udf”’)

FIEHMNZ SILK AJ17 7 1)V (“python/silk/sample/potential_ map.udf’) %045, ZZ Tl 5
ZH®DL a2— R (Record Number i 4. Record Label I3 “BS_ABA _triblock”) %{#Hd 3,

2. UDF (“potential_.map.udf”) ® Open

GOURMET #%iZ# L. File - Open... X =a—%"5 UDF (“potential_.map.udf”’) % Open 9 %,
E i 12 1% Record Number 0 D F — XA RERRINTWVWEDT, GOURMET &AZFDDFEAZAHIZATA
KX H, A FDZEIZ Record Label TH 2 “BS_ABA _triblock” WERE N5 £ TENT,

3. DFDIERK

(a)

Action SILK KV ~—F57 > 7L —hax NDER

FeAAA TS “potential map.udf” ® Set_of Molecules D7 AV XEEHE7 )y 7352, MEID
£ 512, W< DOAD Action SILK 27> RABND (FIHIRRETIX Set_of Molecules (217 — X
PEENTVWARVDT, JLV—THKRINTWVD), ZOHLD, E=ZXXATY) VY FETILD MY Tay
27 aR) v —%EK T 53~ N, SILK_.CREATE LinearPolymer_Bead_Spring_3_Tri_Block...
ZERT 2,

SILK_CREATE _LinearPolymer_Bead_Spring_3_Tri_Block... D% /€

B0 T SILK_CREATE _LinearPolymer_Bead_Spring_3_Tri_Block... Z:#R7 % & X B2
WRTEDIBRIA Y RUNENS, 22T, M) 7Ry Z7aRII—DT7—FT7F v BLOKRT
VYUY VARA TEERHET B,
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4 Editor - potential_map.udf [C:¥OCTA2007¥PF_ENGINE_2007¥COGNAC¥python¥silk¥
File Edit View Unit Python Options Tool Window Help

Path History View——— rLocation
M < | > |= Mo Tree ) Table {D Global ® Record
UDF Path: |
Name | Type | wvalue Unit
potential_map.udf - -
o~ [ Simulation_Conditions struct -
o= (] Initial_Structure struct -
o= [ Molecular_Atiributes struct -
o= ] Interactions struct -
| struct -
o=
§ SILK_CONVERT_REDUCED_CHARGE_TO_VALENCE...
4| SILK_CONVERT_VALENCE_TO_REDUCED_CHARGE... u
:S SILK_CREATE_CombPolymer_Bead_Spring_2_branched...
o SILK_CREATE_CombPolymer_Bead_Spring_X_branched...
o- ] SILK_CREATE_LinearPolymer_Bead_Spring_1_Homo...
* SILK_CREATE_LinearPolymer_Bead_Spring_2_Di_Block...
o

SILK_CREATE_LinearPolymer_Bead_Spring_3_Tri_Block...
SILK_CREATE_LinearPolymer_Bead_Spring_X_Muiti_Block...
SILK_CREATE_LinearPolymer_Semiatomistic...
SILK_CREATE_Monomer... -
SILK_CREATE_StarPolymer_Bead_Spring_3...
SILK_MOLECULE_HANDLE_CLEAR...
SILK_MOLECULE_HANDLE_DELETE...
SILK_MOLECULE_HANDLE_PRINT

unde| SILK_OUT_SYSTEM_to_Set_of_Molecules...

EEI1Z 2

3.1: Action SILK I~ > Nz

Z 2T T A20B40B20 % 50 3 TAERKT B, BT DT —F T 7 F ¥ —PAZ Atom D XA T,
bond potential D & 4 7, interaction site D X 1 7% +H Z Z THET 5,

INT A —4 DEREA

name : 7%, EEOLRITWV, 72 & Z21E A20B40A20,
e numMol : BF#, Z ZTIL50

e atom# _name : #FXHD 7B v 7D Atom name,
ERDARTTVWAZ ZTld A(#=0,2) & B(#=1) 123 3,

e atom# num : #FXHDO 7By I/DOTHY I K,
22T 20(#=0,2) ¥ 40(#=1).

e atom# _type : #FHD 710y 7 D Atom D Type.,
“potential map” @ Molecular_Attribute [Z& £ 2 DA 5 #EIRT 5, Z 2 Tld, atoml(#=0,2)



3.1. Action SILK IC& 2 ANT—41ERK 35

= iR ' _Line il
Mames Walues
name linear_tri |~ |
riambo | 1
atoml_name #
atoml_num 10
atoml _name B
atoml _num 10
atom?_name C
atom?_num 10
atamll_tyre atamd
ataoml_tyre atamB
atom?_twpe atomC
bond_twpe_in_0 bonddds
bond_twpe_in_1 bondBB
bond_twpe_in_2 bondCC
bond_type 0_to_| bondtB
bond_twpe_1_to 2 bondBC
interact ionzite_Twpe 0 |ziteTwped
interactionSite_Twpe 1 ziteTvpel |
interactionSite Twpe 2 |=iteTwpel -
| Cancel || OK ‘

3.2: SILK_CREATE LinearPolymer_Bead_Spring_3_Tri_Block... D/ T A — X

& atom2(#=1)

(GEE) Atom name (& atom ODHFITH D, LRI B Z &K D, —F. Atom type
13 Atom DTS (Atomistic MD 7% 5 uRMIZAHY) 2 Fk L. Molecular_Attribute (Z37E
INTWERENRD B,

e bond_type_in_# : #FZH®D 710 v 7 N®D Bond potential type,
“potential_map” @ Molecular_Attribute [Z&EN25H DA HEINT 5, Z Z Tid, bondl(#=0,2)
& bond2(#=1),

e bond_type_#1_to_ #2: #1 ZFHE#2FHD 71 v 7 %27 < Bond potential type,
“potential_map” @ Molecular_Attribute IZ& N5 EH DN 5 EIRT S, ZZTlL, 0_to_1,
1-to2i5& % bond3

e interactionSite Type # : #&H®D 71 v 7 @ interaction site type,
“potential_map” ® Molecular_Attribute iZ& EN 5 D) 5FEIRT 5,
Z I T, siteTypel(#=0,2) & siteType2(#=1),

BIIWZRT LD, TRTDONRTA=RD AW/, OK%Z227 Vv o, ZOR&ETIEE
72, Set_of Molecules (ZI13E ZAF N2,

4. Set_of_Molecules ~DE & A A

IOV U TINTR—EEO T ay 7 aR) v —%2ERTEDT, ZITEHELEZ, 49T % Set_of_Molecules



36 £3E BEAM

name MZ0BA0AZN
i | Al

atomnl _name i
atom]_num 20

atoml _name E

atoml _num 41

atom? _name i
atom?_num 2

atoml _tvpe atioml
atoml _tvpe atom?
atom?_tvpe atoml
bond_type_in_ [ band]
bond_type_in_| bond?2
bond_twpe_in_? bond1
bond_tvpe 0 _tao | bondd
bond_tyvpe_|_to 2 bond?
interact ionsite_Twpe 0l |ziteTvpel
interact ionSite_Tvpe | |siteTvpe?
interaction®ite_Type 2 =iteTvpel

| Cancel H OK |

3.3: SILK_CREATE _LinearPolymer_Bead_Spring_3_Tri_Block... DFE/NT A — X
ANEZRAL, TV Y REERT 256, HOEELZ R ) v —FOBZIT#DRT,

O, Set_of Molecules D7 A VADHEZ )y ZIZEDENEAT Y RED,
SILK_OUT_SYSTEM _to_Set_of Molecules... ZERLEHN2Z Y1 > F 7T Continue %:ER L 7=
F¥X OK %27V v 29 5%L “potential map” D% D Record (Z Set_of Molecules & E i 5,
72720, ZOWRMTIE GOURMET DA EY Fyy Y aNIZEZIAENSLDARDT, Save LR WR
D ”potential map.udf” 7 7 1 WIFHEFH I NR\0, EBH. #EL D potential map.udf” 7 7 1 IVEKIZIX
Set_of_Molecules ZEfII L 2\ E D A0,

5. D UDF 7 7 1 VOFER

“potential_ map” IZ&H ZA N7z Set_of Molecules, B & TR DE LM% COGNAC O AJ] UDF
ELUTHWA =, ¥z UDF 7 7 1)V EERL T, £ 212 “potential_ map” D54 D Record % E X
g,

ZFD7=HIZ5E X Editor 71 >~ R VIZBNS “potential map.udf” DIV— DT A AV %2HF7) v o
LT, Binda~vy Nifk b SILK UDF_CREATE... 2:#&R$ 5, TZ T, Bhdv1 Y NUTHS
UDF 7 7 A VA Z4RET 5 Z L2 & D, COGNAC AJ) UDF »MEENE, ZIZTldd & OFHD-
H. 7714 INVEH%E “A20B40A20 in.udf” & LTHL,

3.2 AN UDF OiFE&E & COGNAC D#2E)

{XIZ, Action SILK T L7z COGNAC O AJj UDF T % “A20B40A20_in.udf” Z GOURMET T
AR A, FHRRMEELRE L 2%, COGNAC % EH7 5,
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1. AJ1 UDF D &iAA A

GOURMET Editor 71> K7 &b, File - Open... 2ERL T, EINET7 71V TITIH05
“A20B40A20_in.udf” %#3ER L CiAHAL, GOURMET 7+ >~ R AfIZ, B2 IZmRd & 57% UDF

DIEIZIH U=V ) =D RI N5,

& Editor — A20B40A20_inudf [C:¥OCTA2003¥PF_ENGINE 2003¥COGHN

File Edit View Unit Python

Options Tool Window Help

Path History View Location
“ < H = || | ‘ [@ Tree ' Tahle [D Global ® Record
UDF Path: |
MHame Type | Yalue | LInit
AZ20BA0A20_in.udf - -

& ] sirmulation_Conditions  steuct

&= 7 Initial_Structure struct

& 3 Molecular_Attributes struct

& T Interactions struct

R T I FF T cdeead

3.4: GOURMET (Z&13 % UDF VU — KR DH

HBW0IE, View EBIRT Table 2 E RN TE MBI IIRT EOBERTERRINS, AP AY=2 TV
TIFEHZ W 0 D WEE. Table E— R TOHRRZHIZELD #3155,

% Editor - A20B40A20_inudf [C:¥0CTAZ003¥PF_ENGINE 2003¥COGH

File Edit View Unit Python

Options Tool Window Help

Path History Wiew Location
“ < || = || Iy | [D Tree ® Tahle {D Global & Record
UDF Path: |

A20B40A20_in.udf

& = GraphSheet]]

& [ Sirmulation_Conditions
&= [T Initial_Structure

@ [ Molecular_Attributes
& 7 Interactions

':GraphSheet[... Simulation_...|Initial_Str

L. L. L

3.5: GOURMET (Z&1F % UDF V) —3K/R (table mode) D4

COGNAC TIiEANT—RIETART Global 77— X & L THbhd, EIZRRINTWEY Y —[iE
D, TANZE=HDTAAY %2 )y 7 §5ILIZED, FEHOT—ZBRRRIND,

#l 21X, Simulation_Conditions — Dynamics_Conditions — Time £ 27V v 7 LT\ &,
BRIZRT KRS ATy TIZET 5, ANT—EnERINS,

2. WIHIREIE DRE

UDF Path 4 Initial Structure TH#IHKEE IZB T 25 %2 €T 5, Initial_ Structure L FD T —
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& Editor — A20B40A20_in.udf [C¥OCTAZ003¥PF_ENGINE_2003¥COGNACA¥=sample¥block]

File Edit Wiew Unit Python Options Tool Window Help
~Path History iew rLocation
| < ” > || ry | i Tree (@ Table || _ Global ®) Record

UDF Path: |Bimu|atinn_Cnnditinns.Dynamics_Cnnditinns.Time

A20B40420_in.udf = 4| delta_T:double | Total Stepsint | Ouiput Intersal Stepsint |
@ =3 GraphSheet] no1z 1,000 100
@ [ simulation_Conditions

@ [ Dynamics_Conditions

d Max Force
@ [ Time
d delta T
f Total_Steps
£ Output_intemna
@ [ Temperature
@ [ Pressure_Stress
@ [ Deformation
@ [ Morment
& [ RATTLE

& 7 Solver

@ [ Boundary_Conditions

@ [ Calc_Potential_Flags

@ ] Output_Flags

@ [ Density_Output

@ [ Constraint_Atom[

& 7 Initial_Structure

3.6: Simulation_Conditions.Dynamics_Conditions.Time /R D {§l

ZDELHDZHHT 5,

Initial Unit_Cell.Density- -- #JiI5/F & L THEI NI RDOBEETH 5,
I CIRER LT N 0.85 Z AJIL T WD,

Generate_Method.Method- - - FIHAfEERKIZ DWW T D FHik% Gk,

Value Dz E2 Vv 2352, EL 7 M AZa—0FHNn5, TOH LD Random Z#EINT S L
& b, UDF Path % Generate_Method.Random A FDTF—&X» COGNAC IZ X > THHEEIND,

FUBRIZIEET 5 20O TF—% (il Z1X UDF Path 4 Initial_Structure.Generate_Method.Helix)
BRI NSE Z IR,

RO BE

UDF Path % Simulation_Conditions 23T 2 Z L IZ X VEIESMEZ2BET D, HELUZ/NT A —
RIZU TN TH S,

I

(a) &4 F 32 A%M
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UDF Path 4 Simulation_Conditions.Dynamics_Conditions JA T D 5 — X fHIZ DWW CEiHAT
5 o

Time.delta_ T (G%&1E:0.012) --- 1 AF v 74 ) OWEZ5RT,

Time.Total_Steps (FEMH:1000) --- ¥ Ial—Y a vORATY THTH 5,

Time.Output_Interval_Steps (FEfE:100) --- HAD A1 VX =NV %ERT,

Temperature.Temperature (FEfH:1.0) .- FEME,

Temperature.Interval _of_Scale_ Temp GXEfE:0) - HEZAT—V VI DA VR —INVATY
70%&0

*Temperature.Interval_of_Scale_Temp % 0 (2 U7-354&. EERA T —1) UV I3EFINZN,
Z 2 CRBIDFIRIC & > CREFHIEH ST 2 O THEZ T — Y ¥ 7 OBEITMHEN,

VL IN—
UDF Path 4 Simulation_Conditions.Solver L FDF — X {HIZ DWW TE#HIT 5,

Solver_Type (ZEfH:Dynamics) --- X1 7 327 A (Dynamics), I =<1 X (Minimize) ®
WINPANEREK S, Z 2 Tld Dynamics % %R,

Dynamics.Dynamics_Algorithm (GEE:NVT _Kremer_Grest) --- E{79 27NV 3V XA,

Dynamics.NVT _Kremer_Grest.Friction (i%/&ff:0.5) --- X1 F3I 7 A
(7)V3Y AL% : NVT _Kremer_Grest) 2E792I12H7- 0 BERNRT A —X,

P VRE S

UDF Path 4 Simulation_Conditions.Boundary_Conditions LA T D 5 — X EIZ D W TEHAAT
6 o

Boundary_Conditions (FEff:PERIODIC (a_axis. b_axis, c_axis 7)) --- BREM4D

2ty

X fRE

AR B R T VY v VEHDBGE
UDF Path 4 Simulation_Conditions.Calc_Potential_Flags LA N D ¥ 72 7 — X fHIZ D\ T A
ERE

Calc_Potential_Flags.Bond (F%Eff : 1)
Calc_Potential_Flags.Angle (% : 0)
Calc_Potential Flags.Torsion (F¢EfH : 0) --- fEAGMAFEHDFESRM:, €—XATY VI E
TILVDEE, MAEEMRT VY v VORHEIZET 5HH: Angle, 8 XA ZHIART V¥ v ILD



40

B3E BIFAM

FHEIZEEY 2 HH Torsion 1&, A ZITHOR, Lo TREMEE 0127 5,
Calc_Potential Flags.Non Bonding (FXEfH : 1) --- FEREE MM EAEH D FHR S,

Calc_Potential_Flags.Non_Bonding_ 1.4 (i%Eff : 0) .- & HART Uy VE2FHET S
Ba. 1-4ARE - AMOFEEEMMEEERAZEETE2NE I P07 77, E—XATYV VY ITETIL
DA, MG THART VY v VIEEHE LR 0O TRIRAR W

Calc_Potential Flags.Non_Bonding Intrachain (&Ml : 1) --- 53 TWNOIEREE IR EEH
ERET20ES DT T, BHIF 1 ITRE

(e) )17 — R IHH DE
UDF Path % Simulation_Conditions.Output_Flags AT D5 — X {HIZ D W TS 5,

Statistics - - - #EPHESFOHNHE DR, (BRSNHART —2BLU0 T 7 7 AU
J1E¥N %, UDF IZIERDUFIZ b 56T dATHIIND)

Structure.Position (%8 : 1)
Structure.Velocity (F%&EfE : 1)

Structure.Force (F%EfH :0) --- % Atom DEERE, HWE, NIz OoWTHIOER, EEES X ONH
EErHNT 5,

4. UDF @ Save
BT A=RIZDOWTHmERFEE R L 7256, MEMERPRKMEI NS X 512 GOURMET O File —
Save X =2 —(Z X 9 UDF data & Save U721 37 572\,

5. COGNAC 0iZH)

CER) T UV VEHODERIZIE Engine Manager DWEF L TWA Z L 2RI &, EEHL TR
W&, 72 21 Windows D&k, AX— b A=2— OCTAS8.3 & StartEngineManeger % j#
RuTlEHEHLTEL 2k,

GOURMET Tool — Engine Run... X =2 — X 0 [i< Engine Run panel iZE\T, AFD/NS5
A—REFZBELUHE Run RA V2L D COGNAC %2 EHET 5, BUNICMHLRNWNT A=K, 224
HBVE SRV E EIFRORED EFT LW

e Engine: --- fUiiD .| RRX VXD 770V T 5 0¥ %EH LT, COGNACHEIT7 71 )V (“cognac92”)
ZERT 5,
W, K77 71 VIE"$(PF_ENGINE) /bin/$(PF_ENGINEARCH)“ A FIZ4 Y A h—)L¥HhTW
5,
(“$PF_ENGINE,$PF_ENGINEARCH” i¥% %4, OCTA IZ&ENh5¥ Ial—YavyrusJ A
HEAVARN—NVULETAL2Z M), ¥YIab—Yaryrud s ax2ETT 58 (linux,cygwin
etc.) ZFRET HZEBRBEAMT, HOPUOHREINTVWAHRENDH D, #FflllL TOCTA 1 VA h—)b
Y=a7 ] ZiR)
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e Working Dir: -+ 7—F 774 L7 M) UL THEYSLT 1 L7 MY (“Ci\temp” 72 &) 2E, 7=
7ZU. AJJUDF OFEST 2T 1 L7 MY ZEEL TIWIT RN

e Output UDF: --- i UDF & L T”A20B40A20_out.udf #” 7 )L/ XA THEE,

e Summary UDF: - .. 5% % Engine Control panel TE=49 %72&® UDF %4, {TED%
B (“summary.udf” 72 &) ZHEE, INH TV NRATHRETL2DOPEF LW,

728, HiE I H 5 Display Engine Control Window when Run Engine O F v 7 %133
LTBLE, ZUVUMKRTLAERE B ZHIOY A Y RUDBHUTIZELZDT, TI7—A vy -V
DHEFRIZH R

u s L% EITT 5 & Engine Control panel 23375 EAYD | BFRENRR ARSI NS, {IHHEE
AR IZ B VT T — 2 BRRINRVDT, BEERT —XPRRINDS L TEFRE 220D T
HE,

T0T T LWRET B L, “A20B40A20 out.udf” (UDF #HiJ1). “A20B40A20_out.dat” (77— & Hi77)
BERT S, 2EUT—RHEN7 74N —=F 07T 4L 27 bVIZERKL, 70277 LBRIEFEKT L
TH, EEINRONDOTHE,

3.3 EERBROFTRREME

I T, FHEKIRZ GOURMET (Z5AAA T, D FREEDERR, #2175,

(

1. Action IZ & 5> FHEiEDERR

FHEHEZ GOURMET I3 AAA T, Action BEEZ W TH FHEEDERZIT S,

(a) HiJ1 UDF DA A
GOURMET Editor 7 >~ K7 XY File — Open... 2:&RL T, ZINdT7 71 VT T80
5
“A20B40A20_out.udf” Z;&RT 25, TOHDFHEEKRRT S0 Y7 Record ICBEILTEH

<

(b) Action DH)
I DY ) —IZd 57 A20B40A20 out.udf” 74 IV %4527 ) v 7§25 L RBEAITRT LD, F
EINTWVSB Action I~ ¥ RABNE, 2D, I3 FLD VIEWER show... Z;#&RT 2 &,
BRIZRTEIBRIA VRPN EWNE, ZOTA Y RIIZBEWT, ERXTA-XE2EET S
ZLICkOA AT TREEDRRZITS T LAk 5,

INT A —4 DFREA
e type --- fil{ X 1 7

line/ball-stick /rod /volume & 0 #RT 5,
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) bc

mol :

Name

sample®—ousds

o= ] Sim
o= [ Initi
o~ [ Mol
o= ] Inte
o~ 3 Red
o= [ Set
f Ste
4 Tim
o
o= [ Stru
o
o~
o
o= [ Uni
o~ Dra

ANALYSIS_1D_profile...
ANALYSIS_R2_Rg2...
ANALYSIS_autocorrelation...
ANALYSIS_msd...
ANALYSIS_order_parameter...
ANALYSIS_pair_distribution...

ANALYSIS_scattering_function...

EDIT_Make_Super_Cell...

EDIT_Merge_Set_of_Molecules...

EDIT_Pack_Molecules...
EDIT_Reduce_Molecules...
EXPORT_data...
IMPORT_Lammps...
INFO_Set_of_Molecules
PLOT_SS_curve...
PLOT_data...
VIEWER_show...

VIEWER_show_field...

£ YIEWER_show Areument \z x|
Marmes Yallues

tyre line -

bz mol hd

color atom hd

drawrangze [[0,0], [0.00, [0,0]]

3.8: VIEWER _show...

R D BEF A D RAE

¥ 3.7: “A20B40A20_out.udf” @ Action FEREED A X —

DINTA—RBEDIA VKD

DFOELVPIZY M RIVNIZAET D X D ICERSRMEZEHSIETRRT S

atom : FFEFVITARTaA=Y bEIVHIZMET S LD ICERFEMEEZIEHITTERRT S
off : BERELM %2 EZEE T, Atom DFEEETERRT S

e color --- WD EIEE

atom : Atom type T3 IFT 5
bond : Bond type T3 3 %
mol : FFEIZEFITT B, 72720 OCTA 23T 7 4 ) N TROEOFREIZIZER Y 235 5 DT,

ZRDNFEFRTHEEE FLEIBOELEDNS

molname : Molecular name TH317 35
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e drawrange - -- ffiERF D= v b &)L EKREFH
HADI=y M VIZEENS D FITMA T, HEICHEET 51 A -V B RRT 5 2 LAk
%, X g 2HFHIZY A MEATE A, UTNOIHTCHIFHZIEET 5,
[[amin,amaa],[bmin,bmax],[cmin,cmad]]
amin,amax,bmin... 12135 % a,b,c A FIZRRT 5 )V OHIPH 2B TRET 5, HIAIE
[FL,1],F1,1],[-1,1])] &HEE L7256, abc s RT, EALLVANDG T, -1 BLT1 Y7 b
Uiz A A=V R RRREIN5,

B2 Viewer IZEKRI N5 5 HEEDH % 5RT,

3.9: D FHERR OB

2. 1B RO
ZZ Tciﬁ%@AFE‘[\éiﬁ?jx:%%‘f%jé

(a) HiJ1 UDF DA A
GOURMET Editor 7 > N7 &Y File — Open... 2 ZRL T, INd 774NV T 7780
5 “A20B40A20 out.udf” Z#ERT 5, T TITHHAAA TOIULBEL N,

(b) Action DLH)
T — REERF DT, HEH KDAT A KAN—TEED Record IZBE L TH L,
ST O & AR, EiEOY ) —HiZdH 57 A20B40A20 out.udf” 71 AV E4H7 ) v LTHN
%, Action Iv> NX D, ANALYSIS_R2 Rg2... Z#RT &, MEMDOL>RTA Y RIH
HNh 2D T, item T Rg Z3ERL T OK ZHid,
THL, BUOLVI—FIZBIT2ME2ETL T, &2 7 OEME¥RE Ry £ X DRD Rg2 Ry,
. Rg? % Python 2771 > Nz 19 5,
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& ANALYSIS_R2_Rg2 Argument¥alumP|
[ Names [ wvalues |
molecular_name input Mol _Name
atom_name Al

item R2 v
use_record current A4
start_record first

end_record last

3.10: ANALYSIS R2 Rg2... DXTA—XEETA VR

3. BB AT DR

Z ZTiE A-B atom B OBEEIMG & EHRT 5

(a) 47 UDF DFiAiAH
GOURMET Editor 7 > K7 XY File — Open... ZZRL T, EINd 77NV T I 7%
5 “A20B40A20_out.udf” Z3&RT 2, TTIZHARAA TOIIXBELR N,

Action DHLE)

T — RfEIT D7z, HWE FDAT A KN=THED Record IZBE L TH <,

57 OFEHE & [FARIZ, HEFOY ) —#iZdH 57 A20B40A20 out.udf” 71 AV &LV v 7 LTHN
%, Action 3~ K& b, ANALYSIS pair_distribution... Z 23 &, MEIOID LSV A
YRUBENEDT, OK 23,

r[ﬁj ANALYSIS_pair_distribution Argu...&r
Names Values
atom_or_molecule atom |v |
name_| ist [&,78°]
width_of _bin 0.1
max_range a half of cell
type all v
normalize_flag on v|_
plot_sector_averaze |no v|
min_angle 0.0 i"
max_angle 90.0
| use_record current | v ]
start_record first
I end_record last =
4

3.11: ANALYSIS_pair_distribution... D/XF A —XFET AV R

TEHE, FEDOLA-RIZBIT5EEEMTL T, A-B atom MOEREOA25HE L, MBI TR
TS5, Tav hREXREINS,
NTA—ZDFHNCE L T, §3 2,
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GraphSheet([]
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—_

4.1 YT ILT—

VYU INT—=R2BLOAZ ) TN E

sample -|-- blend

- block

5—8

“sample” T4 L' 27 MU BLFIZNERLTH B,

blend_deO1_in.udf

blend100_silk_str.udf
sushi_chiN200_uin.udf
sushi_chiN200_uot.udf

out —---- blend_deOl1_out.udf
| -- blend_de0O1_out.dat

|-- blend_deO1l.log

A20B40A20_in.udf
A20B40A20_in_str.udf
A20B40A20_sushi9_uin.udf
A20B40A20_sushi9_uot.udf
A20B40A20_zoom_in.udf
densitylD.py

gr.py

Rg.py

47

|-- out ---- A20B40A20_out.udf
| -— A20B40A20_out.dat
|-- A20B40A20.1log
| -— A20B40A20_zoom_out.udf
| -- A20B40A20_zoom_out.dat
|-- A20B40A20_zoom.log

- correlation ---- n40_200_in.udf
|-- n40_200_rst.udf

|-- out ---- n40_200_out.udf
| -- n40_200_out.dat
|-- n40_200.1log

- crystal ---— pemodel20_crystal_in.udf
-- cryst_xtl.udf
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depletion

DPD

externalflow

out -——- pemodel20_crystal_out.udf
| -- pemodel20_crystal_out.dat
|-- pemodel20_crystal.log

depletion_in.udf
depletion_sushi9_uin.udf

depletion_sushi9_uot.udf

out -—--- depletion_out.udf
|-- depletion_out.dat
|-- depletion.log

——-— A5B5_in.udf
out —---- A5B5_out.udf
| --— A5B5_out.dat
|-- A5B5.1log

—--—- externalflow_in.udf
|-- n10_650_eq.udf

| -- Muffin_shear_out.udf

GBLJpotential —--——-

GBpotential

graft

out —---- externalflow_out.udf
| -- externalflow_out.dat

| -- externalflow.log

GBLJpotential_in.udf

out ---- GBLJpotential_out.udf
|-- GBLJpotential_out.dat
| -- GBLJpotential.log

GBpotential_in.udf
order.py

out -—--- GBpotential_out.udf
| -- GBpotential_out.dat
|-- GBpotential.log

graft_in.udf
out —--——- graft_out.udf

|-- graft_out.dat
|-- graft.log
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|-- infiniteChain --- inf ----—-
I

|-- inf_PR ----
I

|[--  out --|--

| —-

| —-

|__

|__

| —-

-= lamella ---= bs_lamella_

[-- bs_lamella_

|-- wua_lamella_

|-- wua_lamella_

infiniteChain_in.udf

infiniteChainPR_in.udf

infiniteChainPR_out.udf
infiniteChainPR_out.dat
infiniteChainPR.log
infiniteChain_out.udf
infiniteChain_out.dat

infiniteChain.log

in.udf
in_str.udf
in.udf

in_str.udf

|-- FileConvert.py

|-- out ---- bs_lamella_out.udf
|-- bs_lamella_out.dat
|-- bs_lamella.log
|-- ua_lamella_out.udf
|-- ua_lamella_out.dat

|-— ua_lamella.log
- MDSCF --—-— albblb5_mdscf_in.udf
|-- out ---- al5b15_mdscf_out.udf
|-- a15b15_mdscf_out.dat
|-- al5b15_mdscf.log
- Minimize —-—-— minimize_in.udf
|-- out ---- minimize_out.udf

| -— minimize_out.dat

|-- minimize.log

-- molfile_sample --—- cl14.mol (File import DV > 7, {18k Cc S)
- NPT -——- andersen ---- andersen_in.udf

I

| -- berendsen ---- berendsen_in.udf

I

|-- prnh  ---- prnh_in.udf

|-- BC --—- BC_in.udf
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|-— rst_files -——-

|

|- out -———
[—-
|__
[——
[—-
[——
|__
[—-
[—-

npt_rst.udf

andersen_out.udf
andersen_out.dat
andersen.log
berendsen_out.udf
berendsen_out.dat
berendsen.log
prnh_out.udf
prnh_out.dat
prnh.log
BC_out.udf

--—  pentaneNVT -

- peo ———e

|-- BC_out.dat
|-- BC.log

pentane50_in.udf
pentane50_rst.udf
MakeGraphSheet.py

out -——- pentaneb0_out.udf
|-- pentane50_out.dat
|-- pentane50.log

peo_cutoff_in.udf
peo_ewald_in.udf
peo_pppm_in.udf
peo_rf_in.udf
peo_in_str.udf
peo_rst.udf
msd.py

out —-——- peo_cutoff_out.udf

peo_cutoff_out.dat
peo_cutoff.log
peo_ewald_out.udf
peo_ewald_out.dat
peo_ewald.log
peo_pppm_out .udf
peo_pppm_out.dat
peo_pppn.log
peo_rf_out.udf
peo_rf_out.dat
peo_rf.log

--- polymerization---- polymerization_in.udf
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RATTLE

reaction

out —--—- polymerization_out.udf
|-- polymerization_out.dat

|-- polymerization.log

rattle_1_in.udf
rattle_2_in.udf
rattle_3_in.udf
rattle_4_in.udf
rattle_5_in.udf
norattle_1_in.udf
norattle_2_in.udf

norattle_3_in.udf

rst_files -—--- rattle_rst.udf

out ---- rattle_1_out.udf
|-- rattle_1_out.dat
|-- rattle_1.log
|-- rattle_2_out.udf
|-- rattle_2_out.dat
|-- rattle_2.log
|-- rattle_3_out.udf
|-- rattle_3_out.dat
|-- rattle_3.log
|-- rattle_4_out.udf
|-- rattle_4_out.dat
|-- rattle_4.log
|-- rattle_5_out.udf
|-- rattle_5_out.dat
|-- rattle_5.log
| -- norattle_1_out.udf
|-- norattle_1_out.dat
|-- norattle_1.log
|-- norattle_2_out.udf
| -- norattle_2_out.dat
|-- norattle_2.log
| -- norattle_3_out.udf
| -- norattle_3_out.dat
|-- norattle_3.log

react3_in.udf
react3_in_str.udf

CountMol.py

out —---- react3_out.udf

| -- react3_out.dat
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|-- tablepotential ----

-- tailCorrection -——-

tpe

wall

|-- react3.log

pentane50_table_in.udf
pentane50_rst.udf
bond_table.udf
angle_table.udf
torsion_table.udf
nb_table.udf

out ---- pentanebO_table_out.udf
| -— pentane50_table_out.dat
|-- pentane50_table.log

andersen_short_in.udf

npt_rst.udf

out —---- andersen_short_out.udf
| -- andersen_short_out.dat

|-- andersen_short.log

tpe_in.udf
tpe_shear_in.udf

tpe_rst.udf

out —---- tpe_out.udf
|-- tpe_out.dat
|-- tpe.log
|-- tpe_shear_out.udf
| -— tpe_shear_out.dat
|-- tpe_shear.log

abb73a5_in.udf
abb73ab5_rst.udf

out —---- abb73a5_out.udf
| -- abb73a5_out.dat
|-- abb73a5.1log

wall35_in.udf
wall35_atom_in.udf
wall35_rst.udf

out —--- wall35_out.udf
| -- wall35_out.dat
|-- wall35.log
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| -- wall35_atom_out.udf
|-- wall35_atom_out.dat
|-- wall35_atom.log

Wz, ARINTWAY Y IV T — I L CHBRIZRST 5, 5N TS UDF O3 A 1 “sample” 7 ¢
L7 FUBIFRDNRAE LTWS,

4.1.1 Pentane
[Keyword] Pentane United Atom € 7 )l / Nose Hoover NVT

o HEETIL
73 FET I --- Unite Atom model [14]
VAT LY A X ... pentane 50 43 F
MRS - U AKX — b

o FMESA
Y )VoN— ... NVT _Nose_Hoover
RS - 3 IROT R R A

o ¥ 7))L UDF
AJIUDF --- “pentaneNVT /pentane50_in.udf”
YA X — b UDF --- “pentaneNVT /pentane50_rst.udf”
11 UDF - - “pentaneNVT /out/pentane50_out.udf”
HHT =27 74 ... “pentaneNVT /out/pentane50_out.dat”
BHER 17 7 1)L -+ “pentaneNVT /out/pentane50.log”

o %
S0 S

4.1.2 Poly(ethylene oxide) (PEO)

[Keyword] Electro static insteraction

Poly(ethylene oxide) & Li¥in 6782 RICBIFE¥Ialb—Y a3y, PEO LOEY A (AF)IL, AFL YV
HiZar4 7y F7 hLER) oAy (Lit, 17) CEfMax 52, fEMHAEEHEEZERLZYIalb—Y s
VEIFoTWS, FHRFIZ, BEMAE/EMAZE 2, Ewald, PPPM,Reaction field, Cutoff &4 ® 7 ) IV X L[MT
g z17 5,

PEO ® O (M) & Lif 4> (EHEM) OFEMEEMNICLY 770 2 —F VRO Z & 5,

o FHEETI
SFET I --- United Atom Model
VATFALYA X ... PEO: HAEN=12, 5 F, Lifi:Li, I&5FET
AIIREE - ) AR — ]
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o GRS
VLN — ... NVT _Nose_Hoover
BRGSO T RS S
FHEMAEVEM - - Ewald 512 & 5 E1HE “peo_ewald”
FrEMEA/EM - PPPM ¥EIZ X 2518 “peo_pppm”
HEBEM EAER - - - reaction field #IZ & 5 EHE “peorf”
FEMEAEA - cut off IRIZ X BEHAE “peo_cutoff”

e ¥ 7 UDF

— Ewald &
AJ1UDF ... “peo/peo_ewald_in.udf”
177 UDF - -- “peo/out/peo_ewald_out.udf”
T —R7 74 - “peo/out/peo_ewald_out.dat”
PEHEH ] - . “peo/out/peo_ewald.log”

— pppm ik
AJ1UDF - “peo/peo_pppm_in.udf”
177 UDF - -- “peo/out/peo_pppm_out.udf”
HWHT—X7 74 ... “peo/out/peo_pppm_out.dat”
BEHEH ) ... “peo/out/peo_pppm.log”

— Reaction field 7%
AJ1 UDF --- “peo/peo_rf_in.udf”
H1JJ UDF --- “peo/out/peo_rf_out.udf”
T —=X7 74 ... “peo/out/peo_rf_out.dat”
FEHEHL T -+ “peo/out/peo_rf.log”

— Cutoff %
AJ1UDF ... “peo/peo_cutoff_in.udf”
177 UDF - -- “peo/out/peoo_cutoff_out.udf”
T —X27 74 - “peo/out/peoo_cutoff_out.dat”
REHEH ] - .- “peo/out/peoo_cutoff.log”

— J3EY A X — 1 UDF --- “peo/peo_rst.udf”

o fii#
RATTLE 12 K 2 #i3, §E3 2

4.1.3 Liquid crystal(1): Gay-Berne potential

[Keyword] Gay-Berne potential / Two atoms site / Dipole reaction field

COGNAC 28\ T, Interaction site Z EBOFH TN HEFRT 5 Z L DHES, HIZIXZ ZTHITS Gay-
Berne potential DFkIZ, FEEREDORT VO Y IV EZFRET 5720, 2 DDJTH 5 Interaction Site ZE#HE L T,
ZNS DR T OREEIEN S, BT Yy L OHul, X7 MVEERFELT, EBRORT VI v LERD D Z en
tﬂ%éo

o FHRETI
3 FET I --- Gay-Berne potential
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VAT LY A X 2 RFHF (2 JHFT 1 DD Gay-Berne interaction site # €% 3 5) 256 9 F
PRS- VAR — b

AR

V)LS— ... NVE

BRGM -- 3IROTAMHSE RS

HEMEMEM - Reaction field 512 & % Dipole-Dipole HEMBEEHAZ5HE T 5

¥ > 7 UDF

AJ1 UDF --- “GBpotential/GBpotential in.udf”

1)1 UDF - -- “GBpotential /out/GBpotential out.udf”

W17 —&7 74 ) --- “GBpotential /out/GBbpotential out.dat”
BHEH ST - - - “GBpotential /out /GBbpotential.log”

fi§%&
RATTLE 1Z & D bond length 23R L T\, Z®D7-% Bond potential X5 L T\

4.1.4 Liquid crystal(2): Gay-Berne - Lennard-Jones hybrid potential

Gay-Berne "7 > ¥ ¥ )L ¥ Lennard-Jones K7 > ¥ ¥ VEMAEDLEZET VDT X b

FHRE TV

VAT LY A X ... 5CB(4-n-pentyl-4’-cyanobiphenyl) 256 431

(4-methyl-4’-cyanobiphenyl #7> EZ#EHIZEAL L. TV F LT — )L OB IEROEH TRILT 5)

AT > %)L ... angle potential, torsion potential, Gay Berne potential, Lennard-Jones potential
(MY INVZhd, BTy AT A—RIEEELZORBE DT, +2IZERM T\ (@6, 47))
PIHAREY - FCC RISy ¥ ¥ F R % 1R

At
)8 — ... NVT _Berendsen
BEFRSEAME -- 3 ROoT R RS

# > 7 UDF

AJI UDF --- “GBLJpotential/ GBLJpotential in.udf”

t1J7 UDF - .- “GBLJpotential /out/GBLJpotential out.udf”

T —%7 74 ... “GBLJpotential /out /GBLJpotential out.dat”
BEHEH T - - - “GBLJpotential /out/GBLJpotential.log”

fii%
RATTLE (Z & » bond length Z#I5 L T\ 5, % D7 & Bond potential IZF1H& L TR

4.1.5 Thermoplastic elastomer

[Keyword] Altanative block copolymer / Uniaxial elongation / Shear flow

RHTOy 7 HEGERTHLAAENET I A Y —DET VI, MR, H5WE. TOREZGA, GHE
b2 EtR9 240,
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BTV Y ViEN—RNEZ AV M (A)BIZOAFHEEZ5Z T, TOMIZFHEDAEGZ 5221280 3
IO MEZELTWS, EELY Y LT —RIZBWTIE, FIHIEEICB VT 3 7 oMo BHE 2 Bl -
TWZRWDTILMEDFRE LT,

o HEETIL
53 FET )V - Bead-Spring (harmonic bond) model
VAT LY AKX ... (A3B21)6 70w 7 AR ¥ — 48 43 1
RS - Y AX— b

o FtEARAF

YV J)L)N— ... NVE
WREM - 3 IRGT AR S
2

— o=y MIVERIZL S 1R
— SLLOD+Lees-Edwards B84z & 59 0 i5E)

e ¥ 7 UDF

- fERZIR
AJ1UDF --- “tpe/tpe_in.udf”
1)1 UDF - -- “tpe/out/tpe_out.udf”
HHT—X7 74 ... “tpe/out/tpe_out.dat”
FEHEHLT) -+ - “tpe/out/tpe.log”

— TR
AJIUDF --- “tpe/tpe_shear_in.udf”
1)1 UDF - -- “tpe/out/tpe_shear_out.udf”
HWHT—X7 74 ... “tpe/out/tpe_shear_out.dat”
FEHEH ) - - “tpe/out/tpe_shear.log”

— @Y A& — bk UDF --- “tpe/tpe_rst.udf”

4.1.6 Thermo plastic elastomer (2)

[Keyword] ABA tri block copolymer / Bee spherical domain / Uniaxial elongation

BCC BRIR I 7 oA MG 233, ABA N) 7oy 27 aR) v — ik 5 2 Tt 2L %5 3 541,
SUSHI iz & b kD b7z I 7 o #iREiE & D, Density biased Monte Carlo 3512 & 0 #If#A#EE 2 AL TW
%, FHEOFEMIL, SCHk 28] 2]

e FHHEETIL
FET I --- Bead-Spring model
VAT LY A X .- ASBT3A5 M) Ja v o 3R ¥ — 347 5T
FIIREE - Y AR — b

o GIE M
VLN — ... NVT Kremer Grest
Bast et - 3 RO A IS &
HREZETE ... 2= MR AZERIZ L S 1 iR
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e %7V UDF AJJ UDF --- “tpe2/a5b73a5_in.udf”
Y A& —h UDF --- “tpe2/abb73a5_rst.udf” HiJJ UDF --- “tpe2/out/a5b73a5 out.udf”
WhHT—X7 74 ... “tpe2/out/abb73ab_out.dat”
FEHEH ST - - “tpe2/out/abbT73ab.log”

4.1.7 Solid wall

[Keyword] bead-spring € 7 )V / 2D JAMBERZAM: / L) type flat wall potential / LJ atomic wall potential

FETRAEERBIZIZI ENE, BRES TFOYIalb—Yavfl, BDKRF Y v )L e LT Lennard-Jones
potential & 1 7 DM G X =W IRRT ¥ v L&, BE 1IZ Lennard-Jones potential O HU0 % EEIZ
WL & LT\ B, WA E LTSk [29) 206

o FHHEETI
53 FET IV --- Kremer Grest type [25] bead-spring model
VAT LYA X . HEEN =40, 100 71
d=vy b ... 11.71 x 11.71 x 35.0
HIAREE - VU A X — b

o GtEZM:
YV ILN— ... NVT _Kremer_Grest
BEREM - xy FFNT 2 T RIS S SRt
55

— Flat wall cdots xy S _FiZ LJ type flat wall potential [31]

— Atomistic wall edots xy -1 2 LJ atomistic wall potential [31]
e ¥ > 7)) UDF

— Flat wall
AJ1 UDF --- “wall/wall35_in.udf”
HiJJ UDF - - “wall/out/wall35_out.udf”
WhT—%7 74 ... “wall/out/wall35_out.dat”
FEHEHL ) - - - “wall/out/wall35.log”

— Atomistic wall
AJ1UDF --- “wall/wall35_atom_in.udf”
i) UDF - .- “wall/out/wall35_atom_out.udf”
HWHT—=X7 74 ... “wall/out/wall35_atom_out.dat”
MEHEH ] - . “wall /out/wall35_atom.log”

@) A& — b UDF --- “wall/wall35_rst.udf”

o fii&
Thermal noise IZ X 2IREHIH 2T > TW\WB 720, HIOHEEBIIZRIZEA XRS5 RWOTHER



58 E4E BHEEH

4.1.8 Graft chain

[Keyword] End grafted chain / bead-spring € 7V / 2D AR &M / LI type flat wall potential

o FHEETI
3TET I - Kremer Grest type [25] bead-spring model
VAT LY AR - HAEN =40, 100 ¥
=y bl .- 20.0 x 20.0 x 50.0
HIIREE - Z v X L CRIBALERE)

o GIE M
YV IIoN— ... NVT _Kremer_Grest
BREAM: -- xy ARANT 2 T AR S
M5 - -z AT LI type Wall potential [37)
Constraint atom - - - z=1.0 @ xy i _E 2 KR % [EE

e ¥ 7))L UDF
AJ1UDF --- “graft/graft_in.udf”
HiJJ UDF - .- “graft/out/graft_out.udf”
HWHT—=&R7 74 ... “graft/out/graft_out.dat”
TEHEH ] - .- “graft /out /graft.]og”

o fii#
FIEIREE %2 7 > X WTHA T2 5B, Initial_Structure.Generate_Method.Random.Fix_End_Position|]
TRIGDOMEREZHEET 5 N TE D, ZOKEEZHWTY 7 7 MADKD B Z 2=1 FH EDOIES
B RUCIiE S %,

4.1.9 Periodic chain

[Keyword] Polyethylene United Atom €7 )/ Periodic Chain

o FIEEFIL
5> FET )V --- Unite Atom model [14]
VAT LYA X . C20 57 B IR RS 20 4T

o FHHELM
Y )LX— ... NVE — NPT Parrinello Rahman 7L 3V X A
WAL - SRR RS, Periodic chain %% &

e ¥ 7)) UDF

1. FIEIREE AR & NVE Dynamics
AJ1 UDF --- “infiniteChain/inf/infiniteChain_in.udf”
7 FHEET — & UDF - - - “infiniteChain/infiniteChain_rst.udf”
)7 UDF --- “infiniteChain/out/infiniteChain_out.udf”
H17—&7 74 )b - “infiniteChain/out /infiniteChain_out.dat”
FEHEHL T - - - “infiniteChain/out/infiniteChain.log”

2. NPT Parrinello Rahman Dynamics
AJJUDF --- “infiniteChain/inf PR /infiniteChainPR_in.udf”
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Y AZ—k UDF --- “infiniteChain/out/infiniteChain_out.udf” (Af A7 v 7 TIEK L 72H D)
HiJJ UDF - - “infiniteChain/out/infiniteChainPR_out.udf”

W17 —%7 74 )V - “infiniteChain/out/infiniteChainPR_out.dat”

FEHEHL ) - - - “infiniteChain/out/infiniteChainPR.log”

o fii#&

ATFv T 2TEATY 1 OBRKERZHNTC, NPT 7 Uy 7L Ty Ialb—yarvzfEl Tnsd,

4.1.10 Table potential
KTy vy VEBBORDIZT =TV T—RTHEAZHBEDT A b

o FIEETIL
53 FET IV -+ Unite Atom model [[4)(&HRT > ¥ ¥ L% T — 7 Ak)
VAT LY A A ... pentane 50 43 F
IAMEE - VAR — b

o EFIAME
YV IVoN— ... NVT _Nose_Hoover
BERSAE - - 3RO R RS

e ¥ 7)) UDF
AJ1 UDF - - “tablepotential /pentane50_table_in.udf”
) A& — bk UDF --- “tablepotential /pentane50_table_rst.udf”
H1JJ UDF --- “tablepotential /out/pentane50_table_out.udf”
7 —%7 74 ... “tablepotential /out /pentane50_table_out.dat”
FEHEH ) - - - “tablepotential /out /pentane50_table.log”
Bond Potential Table UDF - .- “tablepotential/bond_table.udf”
Angle Potential Table UDF --- “tablepotential /angle_table.udf”
Torsion Potential Table UDF - .- “tablepotential /torsion_table.udf”
Non-Bonding Potential Table UDF - - - “tablepotential /nb_table.udf”

o fifi#
Sams A

4.1.11 Crystal generator
FEEHE T — 2 & 0 QWIS D 18k
o HEETI
73 FET I --- Unite Atom model [14]

VAT LY A X - icosane 8 1T
FIHAREE - ARSIV X —I12 X 0 FAE [bO)

o FMESA
Y )VoN— ... NVT _Nose_Hoover
R 3 IROT R HEE RS
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e %7 ) UDF
AJI UDF --- “crystal/pemodel20_crystal_in.udf”
1)) UDF - - “crystal/out/pemodel20_crystal out.udf”
T —=&7 74 ... “crystal/out/pemodel20_crystal out.dat”
BE¥EH T - - - “crystal/out/pemodel20_crystal.log”
fE MG T — X UDF - - “crystal/cryst xtl.udf”

o fii%

4.1.12 Comparison of NPT algorithm
[Keyword] NPT 7L 3 X AD L / United Atom E 7 )V / Pentane

o AHHET IV
53 FET )V -+ Unite Atom model [14]
VAT LY A X ... pentane 50 43T
WAk - U A X — b

o GHRESA:
BREM - SRR RS
IREERIEE - - BEER N IV D=7 VBT B W TIE Nose-Hoover, b — XA w 71 ¥ 352 8\ T IR HI 4
ENV—ZHy TV VY THEIZEDIToT VS
Cutoff #iff - -- Lennard-Jones potential ® cut off % 2.50. tail correction {Z& D, TH)LF— £
TIVOFIEET> TN

e > 7 UDF

— I/ UDF
Y A% — b UDF .- “NPT/rst_files/npt_rst.udf”

— Andersen 7V IV XL (HEERNINV D=7 VK FHL)
AJ1 UDF --- “NPT/andersen/andersen_in.udf”
1)1 UDF --- “NPT/out/andersen_out.udf”
T —X7 74 ... “NPT/out/andersen_out.dat”
HEHEH ) - .. “NPT/out/andersen.log”

— Parrinello-Rahman 7V 3V X4 (FEEEN IV N=T Vik, EEHEIL)
AZ1 UDF --- “NPT/prnh/prnh_in.udf”
t#iJJ UDF - .- “NPT/out/prnh_out.udf”
T —%7 74 .. “NPT/out/prnh_out.dat”
BHEH S ... “NPT/out/prnh.log”

— Berendsen 7V VU XL Ov—=XAy TV U7k FHv)
AJJUDF --- “NPT/berendsen/berendsen_in.udf”
177 UDF - -- “NPT/out/berendsen_out.udf”
BT =27 74 ... “NPT/out/berendsen_out.dat”
FEHEHL ) - -« “NPT/out/berendsen.log”

— Brown-Clarke 7V 3V X Ov—XAy 7)) v 7k, FEHEIL)
AJS1UDF ... “NPT/BC/BCJD.udf”
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)7 UDF --- “NPT/out/BC_out.udf”
T =27 74) ... “NPT/out/BC_out.dat”
FEHEHL S -+ - “NPT/out/BC.log”

fi#%
RERE, JENGEEHD D DNT A—=21E, VAT LY X, MBS IC & milfEsman, 22
THWTWS Y Y 7IVOMES BIEMETH 2RI IEND, — BT A —XBIROHLZ % HIFTH L,

— Nose-Hoover Q param
FRERIIZ 20 IZ3%E, SR [51] &I U CHAIZAHT 5 & Q = 40(kJ/mol)(ps)? £72 D PR RKE N
— Cell Mass
RNV AT LD h— 2 VBEEEF U (pentane 50 731, Myorq = 250) IZ3%E, LA L, Parrinello-
Rahman 7V 3V XL DG4, CIVAEDOEENIEFIZKRELBREDT, o KERMOHEMNE
AV AR ST IR g AN
— tauT
XCHR (6] & D 7 = 0.2(ps) IZERE
— Berendsen tauP

XHR (6] £ D =49 %10 %bar™! LB EFKE, 7p/8=6.6 £ D 7p = 0.1(ps)

— Brown-Clarke tauP
Xrﬁk [QU] X D TP = 5.28 x 106(P&Sm_1) c:%ﬁﬁ

4.1.13 Test of tail correction

Lennard-Jones potential @ cut off #i#f# 2° 2 T, Tail Correction D7 A h Z{T>TW\W5

AHEETIL

453 FET )V --- Unite Atom model [i4]
VAT LY A X ... pentane 50 43T
PRS- YV AR— b

AR
Bistaett - 3 RO AR S
YV )LsN— ... Andersen,Nose-Hoover IZ & IR, JEHHI#EIZIT > TW5,

Cutoff #i#f - - - Lennard-Jones potential ® cut off I& 1.50. tail correction IZ& D, ZTXNLF¥—, U7
IVORHIEZIT>TWVW5

¥ 7V UDF

AZJ1 UDF - - “tailCorrection/andersen_short_in.udf”

Y A& — K UDF --- “tailCorrection/npt_rst.udf” (Comparison of NPT algorithm & [A] U7 — %)
i1 UDF - .- “tailCorrection/out/andersen_short_out.udf”

HT—=X7 74 ... “ailCorrection/out/andersen_short_out.dat”

FEYEHL ) - - “tailCorrection/out/andersen_short.log”

fii%
Comparison of NPT algorithm T47-> T\ %, andersen(cutoff = 2.50) &R Z KT 5 & Tail
Correction 7 BEEE L T\ % 728, non bonding energy, HENMZIEFFRUEE2 5252 & Dbn 5,
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4.1.14 Test of RATTLE
RATTLE algorithm % FH\» 5 BE®D time step DT A F 2{F>TW53

e FHEETIL
3 FET I - Unite Atom model [I4]
VAT LY A X ... pentane 50 4 F
HIARES - U A X — b

o FIESME
B - 3UOT R S
Y LN— ... NVE, A7 — VL

e ¥ 7 UDF

— 1L UDF
YA Z— bk UDF ... “RATTLE/rattle_rst.udf”

— RATTLE on
AJJUDF --- “RATTLE/rattle_d¢_in.udf”
71 UDF ... “RATTLE/out/rattle_dt_out.udf”
BT =27 74 ... “RATTLE/out /rattle_dt_out.dat”
FEYEH) - -« “RATTLE/out/rattle_dt.log”

— RATTLE off
AJJUDF --- “RATTLE /norattle_d¢_in.udf”
H:73 UDF --- “RATTLE/out/norattle_dt_out.udf”
T =27 74 .. “RATTLE/out /norattle_dt_out.dat
FEY¥EHL) -+« “RATTLE/out/norattle_dt.log”

AtE XA LATY THRRT, At =dt x 1072 = dt x 2.0(fs)

o (%
NVE OFHEFER LD, NIV DT VORED XA DAT Y TR D25,
RATTLE off D ##if#1&EI12H RATTLE on X[ LV AX— b F—XZH W TWADT, bond potential
MEFIEHIRREIZE D Z L2 =

4.1.15 Minimization
[Keyword] Pentane United Atom E 7 )V / Minimize

o HEETIN
5 FET )V - Unite Atom model [I4]
VAT LY A A .. pentane 50 4 F
HIEAREE - - - Random

o GHEM
Y )L N— ... Minimize, Cascade option

Bigtaett - - 3 Rou A BB 5 et
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e ¥ 7L UDF
AJJ UDF - - “Minimize/minimize_in.udf”
17 UDF - .- “Minimize/out/minimize_out.udf”
T =27 74 ) -+ “Minimize/out/minimize_out.dat”

FEYEH ) -+ “Minimize/out/minimize.log”

o fiii#
T VR LI )R & FAE S ¥ T, Steepest Descent - Conjugate Gradient DflAEHLETIT R IV F —
WUNMEZAT D,
COGNAC @ Conjugate Gradient 7V TV XLDEEIZIIFE S VT Vv M TIHRWVWDT, Cascade
option Tl MUNAAHEICE T BN MEED £ 0 L <7220, (MD THEL 22\ RGSE /E R 1 12+
SER D)

4.1.16 Lamella structure of block copolymer: Zoom in from SUSHI (1)

[Keyword] Density biased Monte Carlo / Density biased potential

SUSHIIZ & B AV vEE I D 7Oy 7aR) I —DIT A SHEEEZERT S

o FEETIN
FTETI - Kremer Grest type [25] bead-spring model
VAT LY A X .- A20B40A20 MY Tay 7 aKY) v —, 50 49T
2=y bt ... 10.98 x 10.98 x 39
HIRAREE - - - Density biased Monte Carlo

RSSO
YV IoN— ... NVT _Kremer_Grest
BESLSRAE --- 3 IRoG R SR S
#+35 - - - Density biased potential

e ¥ 7)) UDF
AJIUDF --- “block/A20B40A20_in.udf”
77§ T — & UDF - “block/A20B40A20_in_str.udf”
HiJ7 UDF - - - “block/out/A20B40A20_out.udf”
WhHT—%7 74 ... “block/out/A20B40A20_out.dat”
FEHEH FT - - “block /out/A20B40A20.log”
SUSHI )17 7 1 )V - -+ “block/A20B40A20_sushi_out.udf”

e fifi# P §6A §Ha 2

4.1.17 Interfacial structure of polymer blend: Zoom in from SUSHI (2)

[Keyword] Density biased Monte Carlo / Staggered reflective boundary condition

SUSHIIZ & 27 AV MEEL OV RY v —T L v NOSREREZERT 5,

o FHHEETIL
FFETI - Kremer Grest type [25] bead-spring model
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VAT LY A X ... A100/B100 homopolymer blend, 43 F#{ Ma = Mp = 40
a=vw b ... 14.00 x 14.00 x 48.00
#IHAREIE - - - Density biased Monte Carlo

o FHEZAT

Y )8 — ... NVT _Kremer_Grest
BERRM - AR H— FKBBERSRAM: (Z 51

e ¥ 7 UDF

AJ1 UDF ---
ST —
HiJJ UDF ---

“blend /blend_de01_in.udf”
X UDF - .- “blend/blend100_silk_str.udf”
“blend/out /blend_de01_out.udf”

5 —=X774) ... “blend/out/blend_de01_out.dat”

P -

“blend/out /blend_de01.log”

SUSHI H{17 7 A )V - - - “blend/sushi_chiN200_out.udf”

o {f% ST §UET S B

4.1.18 Depletion: Zoom in from SUSHI (3)

[Keyword] Density biased Monte Carlo / Staggered reflective boundary condition / Solid wall

BAT /MBS TFOTVL Y ROBEKREELFIZE T ZIRESADIRY % SUSHL IZ L2127 A Y NEE L D R

ERGN

o FHEETIN
DTETI -

-+ Kremer Grest type [?5] bead-spring model

VAT LY AKX . HEE Ny =100, SFBMA =10 & Ng=1, Mg=100D 7L ¥ K
d=vw bV ... 6.36 X 6.36 x 33.0
WIHAREE - - Node density Monte Carlo 2 & » F4:

o GHESAM
YV )8 — ... NVT _Kremer_Grest
BaSiaett - xy AIANT 2 IRouAEE SRS tthe 2 FIAIE NV O (2 = Zae) DHEFSAFIE Staggered

reflective boundary condition
MG - 2=0 OTIZ LJ type Wall potential [31]

e ¥ 7 UDF

AJ1 UDF ---

i) UDF --

“depletion/depletion_in.udf”

- “depletion/out/depletion_out.udf”

T —%7 74 ... “depletion/out/ depletion_out.dat”

P -

“depletion/out/depletion.log”

SUSHI {17 UDF - -- “depletion/depletion_sushi_out.udf”

o {5

§eo7 §PR S
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4.1.19 Semi-crystalline lamella
filitn 7 A 7 OIS & (RS %
o FIEETI

. E=X=AFY v I7ETN
53 FET I -+ Kremer Grest type [25] bead-spring model
UAFLPA L EEE 1 = 1200, 4 5T
a=w b))l ... 15.89 x 15.89 x 20

2. 2F A4 T4y KT FAETIV
DFETFN - BET VI AF AT 149 FT b4 [E7
VAT LY A X ... BEE (CHs unit)n = 1200, 4 731
=y b ... 10.89 x 10.89 x 15

#IHIKEE - - - Lamella generator

o BV IVN— ... NVE
BEFREA - - 3 IRoT R IEE S S

o %7V UDF

1. ¥=X—=ZAFY v Z7EFTINVAJ UDF --- “lamella/bs lamella_in.udf”
53 1H§iET — X UDF - .- “lamella/bs_lamella_in_str.udf”
HiJJ UDF - .- “lamella/out/bs_lamella_out.udf”
WHT—%7 74 - “lamella/out/bs_lamella_out.dat”
TEHEH T - .- “lamella/out /bs_lamella.log”

2. AF 47 4v R7 FAETIVAT UDF - “lamella/ua_lamella_in.udf”
7 FH5&E T — & UDF --- “lamella/ua_lamella_in_str.udf”
17 UDF - .- “lamella/out/ua_lamella_out.udf”
HHT—=&7 74 ... “lamella/out/ua_lamella_out.dat”
FEHEHL ST -+ - “lamella/out/ua_lamella.log”

o fifi §E- §am0 S

4.1.20 Reaction
WERIGETVIZ L BEE0EFRE2YIal—Yarvd 3

o FHET N TETI - Harmonic bond+LJ non-bonding interaction type €' —X—ZX 7)) V7 ET
v
VD7 —FT2F ¥ — - BETFSTA/BITL VR
T8 M = Mp = 50
FIIKEYE - - - Random
BEFHFA/B 7Ly REUfEE Uz, A-B.A-AB-BEOESDER, o> IaLv—rvay,

o BV N N— ... Kremer_Grest type thermostat
BESRERA - -- 3 RO R S St
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e > 7 UDF

AJ1 UDF - “reaction/react_in.udf”

53 1HEiET — X UDF - - - “reaction/react_in_str.udf”
t1JJ UDF - - “reaction/out/react_out.udf”

17— 7 7 A ) - “reaction/out/react_out.dat”
FEHEH ST - - - “reaction/out/react.log”

o i §29 §A@ 2

4.1.21 Polymerization

EERISET VL2 EARIGEY I 2L —Ya v T

FHHEETNVHTFET IV - Harmonic bond+LJ non-bonding interaction type €' —ZX—A 7)) v 7 €T
%

PN TT7 —F T2 F v — - B/ — M, BBAIT 2450

278 My = 1000, My = 5

HIHIREIE - - - Random

PlipAlE €/ ¥ — L ORIED SIRE D EAKIGDY I ab—v a3,

FEZRMY VN — ... Kremer_Grest type thermostat
BERS -- 3 O A S i

¥ > 7 UDF

AJ3 UDF --- “polymerization_in.udf”

#1737 UDF - -- “polymerization/out/polymerization_out.udf”
HH5F—=X7 74 ... “polymerization/out /polymerization_out.dat”
BEHEH T ... “polymerization /out /polymerization.log”

o fii% §79 2

4.1.22 DPD

[keyword] DPD / diblock copolymer / microphase separation

Dissipative particle dynamics (Z& D, AB Y780y Z7aRK)v—DIZ7affofis I oL —2a V%175,

ETFN. NT A —ROFEMIESCH [13] B

HEETIL

BFETIN ... ASBSYVT7OYIZIARYT—
VAFLAYARX . ASBS VT Oy 7 aR) v —, 572,400
a=v hEJ - 20.0 x 20.0 x 20.0

WIS - TR A

AR
YV ILN— ... DPD
WA - 3 IRGT B R S
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e ¥ 7L UDF
AJJUDF --- “DPD/A5B5 in.udf”
i1 UDF - - “DPD/out/A5B5_out.udf”
T =774 .. “DPD/out/ A5B5_out.dat”
FEHEH T -+ “DPD/out/A5B5.1log”

o fifi#
§2a 2

4.1.23 External flow

[Keyword] Velocity field / SLLOD

Muffin_phaseseparation (2 & D 5tE I 7z %, SLLOD 7V 3 XA LD Atom IZ/EHEE 5,
ZOH Y INTiE Muffin 2—% =A< =2 7)) §5.1.8 OHIFEIZEM L 72, BEOTHIZE DAL ST O FHH

o FHHEETFTI

STETIN .-~ Kremer Grest type [25] bead-spring model

VATLYAX - EHAEN =10, DT M =650
2=y b - 16.0 x 16.0 x 32.0
NS - 7V XA

o FHRZAE
YV I)LX— ... NVE
BESRERA --- xy-2 IRC A R S
N

— xy FHEIZ LI wall
— HEY

e ¥ 7 UDF
AJ1 UDF - - “externalflow/externalflow_in.udf”
Muffin #i/J UDF - - - “Muffin_shear_out.udf”
177 UDF - - - “externalflow/out/externalflow_out.udf”

HWHT—=X774) ... “externalflow/out/ externalflow_out.dat”

FEHEHL) - - - “externalflow /out/externalflow.log”

o fii%
260 2t

4.1.24 Stress autocorrelation

[Keyword] On the fly

On the fly stress autocorrelation DT 2175 ¥ > 7L,
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o 7 FETI .- Kremer Grest type [25] bead-spring model
VATLAYA X - EHAE N =40, FB M =100
IS - 7 V& L

o GHESAME
Y )8 — ... NVT _Kremer_Grest
WA - 3RO RIS R S

e > 7 UDF
AJ1 UDF - “correlation/n40-100_in.udf”
Y AZ— b UDF .- “correlation/n40-100_rst.udf”
17 UDF - - “correlation/out/n40_100_out.udf”
1T —& 7 74 - “correlation/out/n40-100_out.dat
FEHEHL ) -+ - “correlation/out/n40-100.log”

o fii#

4.1.25 MDSCF

[Keyword] MDSCF

Milano and Kawakatsu & ® MDSCF # B3] 2k 570y 7 3K) ~—0 I 7 a3 MRERE O T X b,
R RS GER 2 EIEA ) OV T T ) AL E R DHS DD DD THRE,

e 7 TETI .- Kremer Grest type [25] bead-spring model
VAT LY A X . A1BBIS Y7 Ry 73R ) ¥ —, 431320
=y b ... 22,436 x 22.436 x 22.436
HIIREE - TV R A

o GHAESA:
VLN — ... NVT_Kremer_Grest
B - 3IRou A &M
VAR

— Density_Filed - - - Intearction Site A {ZX} U T Site B DIREIZES72RT V¥ v IV 252 5,
— Density_Filed - - - Intearction Site B {ZX} L T Site A DIREIZE 72 RT V¥ v IV 25X 5,

— Total_Density_Constrain

(ffi)2) Density Field T UDF_Name % f57€ L %2\ 54, Simulation_Conditions.Density_Output T/EAL
¥ % Field WHWSN 5,

e ¥ 7)) UDF
AJ1UDF --- “MDSCF/al5b15_mdscf_in.udf”
#1773 UDF - -- “MDSCF /out/al5b15_mdscf_out.udf”
T =27 74 ... “MDSCF/out/al5b15_mdscf_out.dat”
EHEH T ... “MDSCF /out/al15b15_mdscf.log”
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42 (FHID) 2F14T1Yv R MLETIICEEZn-TILAYDYIaL—
>av
ZIZTlE 271 T74Y RT7 MLETFIMIZL D n-TIV IV DFREVREEO Y I 2L — 3 VOl ERT,
T2 7 7 A IVIFFRITIRET 525 DZFRV T, “sample/pentaneNVT” A FIZH 5,

4.2.1 SILKIC&E D ADT—91ER

SILK % Python (Z & D il X7z, COGNAC DANT 7 1 VEMEKT HBIY -V Th 5, FMIZED
BESHOZ L,

SILK #Ef79 24121, ¥Ialb—ra vOERMFERS CITRT VY v Vh Gl &7z SILK A UDF
NHETH 5, SILK AL UDF I, COGNAC AJ) UDF & IEIEHA UMEZFED, #ifle UL THEINT
W3 “potential_map.udf” % & > TFHHHT 5,

1. SILK A1 7 71V ( “potential_ map.udf” )
SILK AJ17 71V ( “python/silk/sample/potential map.udf” ) #ZM$ 5, “potential map.udf” I
BHDOLV a—F (UDF OREAT—RHAL) SR> TWD, TNTNDOL I—REIZYIal—Yay
BT D 1D EREM, BROCICET VY Y VDN TA—=ROY Y TR ENT WD, T I T,
wADL I— K (Record Number 1% 0. Record Label i “UA_n_ALKANE”) %ffifH 3 %,

2. UDF ( “potential_ map.udf”) @ Open

GOURMET % #&Z& L., UDF ( “potential map.udf” ) % Open 3 %, Records E— R TR RI
%X, MMHIZIX Record Number 780 DT — X RRRENDE DT, A RDEIZ Record Label TH 5
“UAn ALKANE” BERRINTVWD Z L 2ERT 5,

3. HF DR (SILK 22 7 h® Load & 4 & NITFELT)

Z ZTlE, Pentane 50 3 FH1 503 VAT LEERT S FIEHIZOWTEHET 5,
B, TOYAT AL Action SILK 27 K SILK_CREATE_LinearPolymer_Semiatomic % i
WTHERT S Z eAHks, a~vr NOFFMIEE B ESH,

(a) SILK 22V 7"+ ® Load

GOURMET LT “python/silk/sample/silk_use_pentane.py” % Load 3%, Python Z(Z Load &
NFAZ ) TIRRRINT VDI L &2fERL, A2V 7O Lz 2RT 5,

(b) Load 17z SILK A7V 7k Otk
Load N7/ A 27V 7 hD Bz 2 —YF—2EETREL I 3> (SECTION “USER DEFI-
NITION”) »{dEhTWwW3,

o Mok
“USER DEFINITION” @ SUBSECTION “outputpath” (Z2WTiiBHd %,
*NA Y USGETIE, HHICH#ERERT AL, TOfTIEaA MRS,
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####### SUBSECTION "outputpath" ######

def setOutParam(self):

#output Directory (ex. outDir="c:/0CTA8.3/*x*" (dos), outDir="/home/yourdir/**x")
self.engine.outDir="C:/0CTA8.3/ENGINES/COGNAC/python/silk/sample"

#filename without suffix(.udf)

self.engine.cognacFileName="pentane50_in"

#project name

self.engine.prjName="DEVELOP"

#output file is diveded to Structure_data and other Parameters when "TWO_FILES" \\
is chosen.

self.engine.fileNumCom="0NE_FILE"

#self.engine.fileNumCom="TWO_FILES"

self.engine.outDir (ZIZH DT+ L2 MY ZIEET 5,

self.engine.cognacFileName (213117 7 1 V4 (UDF #L5R 1 : udf ZFR<) Z2469, Z
DFITIE “pentane50_in.udf” £\ SILK O )1, §72405 COGNAC AJ1 7 7 A IVHMERK
INd,

self.engine.prjiName (2117 71 VDT 0y = 7 M %1ET,

self.engine.fileNumCom (ZIZH 17 7 A V&2 3T 5 (MFROY—%23B L7 7ML e %
DDZAFZFR U727 7 A IVIZREIT Z) EhD 3y REildd 5,
self.engine.fileNumCom="TWO _FILES” & L7z5&, ##IN/-_207 74 )VizE L
bohd,

DT DEH
“USER DEFINITION” N® SUBSECTION “system” (ZDWT#HHAT 2,
Uk L7222 ) 7 MELA R b,

name="

alkane"

numAtom=5

numMol1=50

atomName= "C"

atomTypeName="atoml"

bondTypeName="bond1"

angleTypeName="anglel"

torsionTypeName="torsionl"
interactionSiteTypeName="siteTypel"
self.engine.makeLinPolym(name, numAtom, numMol,

atomName, atomTypeName, bondTypeName,
angleTypeName, torsionTypeName,

interactionSiteTypeName)



4.2, (FB D 2F14T74Yy RPRMNLETICEE n-TIL AV DY IalL—Yay 71

B F47T Call ¥ TV 5% makeLinPolym(...) (&EHRD T2 ERT 288 TH 5,
self.engine. 1&. T OB ZMHT 5 I AT RGGERTH 5,
Z OR% makeLinPolym(...) &ML TW A58 DW T, IIZHAT 5,

name (37 FIZHESINDHETTH 5,

numAtom |¥ 1 7374 D D Atom DfEETH 2,

numMol 3D FDARETH %,

atomName /& pentane 7 FND % Atom 2D SNELFTTH 5,

atomTypeName I&, Atom DX A FOEMEZ$ET,

UDF Path % Molecular_Attributes.Atom _Type[] Db T N7zT — X DN, 7 —X
Name (2G5 2 b DVZME NS (Z 2 TIE UDF Path %4 Molecular_Attributes.Atom_Type[0]
DT —=EZNBEREINDG),

MEDiZAf UDF & 22 ) 7+ OFE%Z R,

e UDF O Save
BNRTA—RIZDOWTHREREEZ L 7256, MEMKEVPKEI NS L 512 GOURMET O
File - Save A =2 —(Z X » UDF data ’5: Save Ll iuiEze &,

bondTypeName (%, Bond (#ERIZEHEIS KT YU vIL) OXA TOEMEE2ET,

UDF Path # Molecular_Attributes.Bond Potential[] DEF{L T N 7zT7— X DN, T—X
Name IZEH T2 HDA2MEI N5 (I 2 TIE UDF Path £
Molecular_Attributes.Bond_Potential[0] DT — X A& I N5),

A AN UDF & 227 ) 7 s D#EZRT,

angleTypeName I%, Angle FEGMAIZEDIK KT VI v IL) OXA TOREMERTET,

UDF Path #

Molecular_Attributes.Angle Potential[] DiF LT 727 — X DN, 7 —X Name IZEEL
TH5HLONSMEI NS (Z ZTld UDF Path 4 Molecular_Attributes.Angle_Potential|0]
DT —RBPEZRIND),

torsionTypeName (%, Torsion (“HMAIZHEDIK KTV ¥ IL) OXA TOEMZIET,
UDF Path # Molecular_Attributes.Torsion_potenPotential[] DELF LI 1727 — X D
W, 7 —& Name IZEHT 55005 N5

(Z ZTlX UDF Path % Molecular_Attributes.Torsion_Potential[0] D7 — X W& X
ns),

interactionSiteTypeName I, InteractionSite (2 FREIMHAIEAICETLIY 1) DX A
TOEMEET,
UDF Path 4 Molecular_Attributes.Interaction_Site_Type[] ® 7 — X% Name » £ #
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& Editor — potential map.udi [CX¥OCTAZ003¥PF_ENGINE 2003¥COGNACA¥python¥silk¥sample]

File Edit View Unit Python Options Tool Window Help
Path History "\ﬂew Fucatiun

| < || > ” @| i) Tree ® Table || Global ® Record

UDF Path: |Molecular_A’rtributes.Atnm_Tﬁ,rpeﬂ.Name

Atarm_Type[]:{index) | Marme: KEY |

potential_map.udf =~ |
[0}:atom atom’

@ =] GraphSheet]
@ [ Simulation_Conditions
@ [ Initial_Structure
@ [ Molecular_Attributes
@ [ Atorn_Twvpe[
K Hame
d Mass
@ 1 Bond_Potential]]
@ [ Angle_Potential]
@ [ Torsion_Potentiall]
@ [ Interaction_Site_Type[
& ] Interactions

b %

“atom1” s related to
Molecular Attributes Atom. Type[0] Mame

e
e
i
d =]
e e
Python | Plot_|
Python: [ olear | | Lead.. || ssf=.. || Sawelib..| [ Reload Row 43 Col 41
| Run rane="a | kang”
l_ nndtom=5
g rimbo =10
atomMame= “C°
Clear Log

atomTypehlane="atom!”
bondTypehlane="bond1*

4.1: Atom D X 1 7@MD

I3 (ZZ Tk UDF Path £ Molecular_Attributes.Interaction_Site_ Type[0] DT —
EMZRIND),

M E3IZASI UDF & 22V 7 s 0f# % RT,

(c) SILK 22V 7k DELF
WELZSILK A2V 7 hORNE (HHE%E) 2HAL, A7) T h2EGTTS, EFERIION
T s o1 Y Rtz RINS,

4.2.2 AAT—YDiREE COGNAC DiEE)
SILK (Z & W {ER L7 T — & % GOURMET IZFHAAA, T—XE2HRRL, WAZERL. COGNAC %

EEY 5,

1. SILK iz XK D Ef L 7z COGNAC AJj UDF DFidirH



4.2, (FB D 2F14T74Yy RPRMNLETICEE n-TIL AV DY IalL—Yay 73

& Editor — potential_map.udf [C:¥0OCTA2003¥PF_ENGINE_2003¥COGHNACGA¥python¥zilk¥samplel

File Edit View Unit Python Options Tool Window Help
Path History Wiew Location
“ < || > || [l | ’VD Tree ® Table [D Global @ Record

UDF Path: ‘MDIEcular_Attributes.Bund_PDtentialﬂ.Name

@ = GraphSheet]
@ ] simulation_Conditions
@ 7 Initial_Structure
@ ] Molecular_Attributes
& ] atom_Type(
% O3 Bond_Paotential]
& Mame

sef Potential_Type o .
£ RO - bond1™ is related to

& £ Harmanic Molecular Attributes Bond Potential[0] Mame

@ [ FEME_L.

& ] Gauss

& ] Marse

@ [ Bond_Polynomial

& ] DPD

® ] Table_Bond :
@[] User_Bond =

= |4 Bond_Potential:findex) | Namekey |
r [0Fbond1 hond1

Python | Plot |

Python: [ clear | | Load.. || S=wef. |[ Savelib..| [ Reload Row 33 Col 23

| Run rame="a | kane”

IT numét om=5

niumkio 1=50
ITang atomMame= “C*

| Clear Log | atomTypehame="atoml
bondTvpehame="band1™

[P [ I ) AL D e

¥ 4.2: Bond ® X 1 7@ o B

GOURMET Editor 71 > K7 XD File — Open... ZERLT, ENdT7 74V T I3 I% 05
SILK (Z 5\ T self.engine.cognacFileName TH{EE L7z, 7 7 A L4 “pentane50_in.udf” % &K 9
5 o

2. RT V¥ IVDHER
EEEAEOLEMIZITT I A0 -5 =0T — ZERRRINT WS, ZOTF—XEE2 7)) v 2095
Z 2 o THIED Record DT — X 2B (HE) 622D TEL, ATV YA NWVZHTE/8T A—
RIZLATFOF—&fgE&EIC b TV,

UDF Path % Molecular_Attributes --- 2 FHNART V¥ ¥ )b,
UDF Path % Interactions - -- 3BTV Y VNG E2EBZTART VI v,

UDF Path % Unit_Parameter --- B8 2475 7-DICpBEn, B8, T2 )LV¥—, EIOHMH /-
D DHFEAE,
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& Editor - potential_map.udf [C:¥0CTAZ003¥PF_ENGINE_2003¥COGHACA¥python¥zilk¥samplel]

File Edit View Unit Python Options Tool Window Help
Path History View Location
“ = ” > ” & | [D Tree ® Table {C} Global ! Record

UDF Path: |ru1|:|Iecular_Attrihutes.Imeractinn_Bite_Tﬁ_.rpeﬂ.Name

w L] 5imulanon_Conditons ~ |4 |nteraction_Sits_Type[dindex) | MNamekKEY |
ool | Initial_Structure _':' [0]:site Typed siteTypel
@ [ Molecular_Attributes E

@ 1 Atom_Type(

@ 7 Bond_Potentiall]

@ ] Angle_Patential]

@ [ Tarsion_Potential]

@ [T Interaction_Site_Type[

K MName “sitaTypel” is related to
f Mum_nof_aAtoms Wiolecular Attributes Interaction_Site Type[0] Name
d Range
@ ] Interactions
e
e
f
d
e J
U ST S
Python | Plot |
Python: [ cear | | Llomd.. || Sawe.. ||/sawelib..| | Relozd Row 33 Col 23
| Run bondTypeMane="band1 ™ J
l_ ang leTypelane="ang lel”
=
= | torzionTypeNane="torsionl”
interact ionSiteTypeame="siteTwvpel”
Clear Log

zelf.engine.makelinPolyminame, numitom, numMal, atombame, atomTvpeMame, bond

T . ' ' - . AT

4.3: Interaction_Site M X 1 7@ d B

Unit_Parameter D7 — X IZDWTIRIZEET,

Mass --- HEROHANL, 1 AF LV VHOERE (= ldamu) 2 1 FBALE LTWD,

Energy --- T3 )VF¥—OHL, HFHEMHEEATHELF—RYa -V AXRTFT U Yy ILDNRT A=A
e(= 0.40122k.J/mol) % 1 BifiL & LT3,

Length - EXOHANL, 4 FHEIMEEEHATHELF—RIa—VARTYYYLDNRTA—L g(=
0.40328nm) % 1 Bz LTV 3,

INSDHMNERET DI LIZED, E, ENESHEENHETES, BMAEOA Y The LT,
“silk_mujigenkun.py” ( “python/silk/silk_mujigenkun.py” ) % Load LTl 5 Z &N TE 3,

FITHAREE D 3% AE

UDF Path 4% Initial_Structure BAFiZik, @GS (% Atom DOFEELIZEET 2 1E8H) 2B L CTRdik &
NTW3, Initial_Structure A FDOT—X DN, EHREDIZOWTEHIHT S,
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Initial_Unit_Cell.Density --- #I#IIZFE I N RDEE, Z 21212 0.9g9/cm? ZBAHE L TASL
TW5,

Generate_Method.Method - - - #I#IFGEERSIZ DOWT D Ak Z Gl (FHEE). Random & $8E, Z
NUZ X Y Generate_Method.Random O 57 — &7 COGNAC IZ Xk -> TIN5,
[ URBSRIZIFEE T B F Do T —% (HZ1X UDF Path 4 Initial_Structure.Generate_Method.Helix
F) 3EHI NG,
Relaxation --- FIHfEEDOBHICET T —X 2R ET 5,
WE, 2 rHMHEEERZZE L REB TG %2 7 v X LICHKEIE284A 13 Atom(Molecule) [A
DELDIZE>TBRBKFEAVPEL, YIalb—vardBHHRLTLEDS,
FNEPT-DIZ, Relaxation D7 527 %2 1 & U TCHIHIRSE DBENEEREZ on 1295 (off 12 0),

4. HEXMOFH

UDF Path % Simulation_Conditions ##F&£3 5 Z 2 IZ L D FHAKMEZHRET 5,
BEUIZNTA=RIIDLTDOLE B TH B,

o XA F I AEKM
UDF Path 4 Simulation_Conditions.Dynamics_Conditions B\ FD T — X IZDWTHHT 5,

Max_Force --- ¥ I al—Y 3 V2 Atom CHFREINBIHERKONTHBD, Z 2 TIiE 10000 &
j_éo

Time.delta T (F%Ef:0.001) --- 1 AT v 7D OHEH],
Time.Total_Steps (§%EfE:2000) --- I alb—>avYDRAT Y TH#,
Time.Output_Interval_Steps (FXEfH:20) --- HHDA U R—=INV ATV T,

Temperature.Temperature (G%Ef#H:3.0) --- HEMME,
Temperature.Interval of Scale_ Temp (F%/E{f: 10000000) --- FHER T —1) VT DA >V R —
VAV

*Temperature.Interval_of_Scale_Temp 3> I 2L —Y a2 VORBRATY THRELDEHEREVDT
WEZT =) Y JIEEGFINRN, I TEHOFRCL > TRERES 20T, #EZAT—) v
7D RBEITHEN,

o VJI)LN—
UDF Path %4 - - - Simulation_Conditions.Solver BA FDF — X IZDWTEIHT 5,

Solver_Type --- Dynamics . & U < | Minimize D\ N2 %&RT 5, ZZTEEXIF3I7
A% EFd % Dynamics % 3#ERT 5,

Dynamics.Dynamics_Algorithm --- #4732 7V TY) XL %ERT 5, ZZTIHRE—EDT
v 7V NVT _Nose Hoover %ERT 5,

Dynamics.NVT_Nose_Hoover.Q (% Ef#:20) --- NVT_Nose_Hoover O 7 )L I XA LI &
BRA T IV AITHBEIRNT A=A,
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o S S
Boundary_Conditions - - - Bf;v L ORI BT 2 EHE&ME%2 AT 5,

a_axis . b_axis . c_axis 22T PERIODIC ¢332 & i2k b, 3RuTRHBEREENZE X
N3,

o AETEHRT VY Y IVIHD
Calc_Potential Flags --- 77 7N, 27/ UNGE2&EL) OMAEEHDRESREZ AT 5,
HBEHEHIZOWT 1 Z AN ULEEA, one b, 0 2 AJILZGE off L 05, 2T ZTlHEAE (Bond
). ¥EEA (Angle ) & A (Torsion ). # MM E/EH (Non_Bonding ) % on 23 5,

o T —RIEHD&KE
UDF Path % - - - Simulation_Conditions.Output_Flags L FD T — X IZDWTHHHT 5,

Statistics - - IRERENFIZOVWTHMZHEATENCOVWTEHRTET 5,

ZITIEAET1L ELTWE,

Structure - - % Atom DREEERPEEZEIZOWTHZH T ENIIDOVWTERET 5,
ZZTIRBEIZOWTOARIIT S LS5, F—4X4 Structure.Position DA 1 & LTW5

5. UDF @ Save
BNTA=RIZDOWTmERFEERL 7256, MEMRPRKMEI NS X 512 GOURMET O File —
Save A =2 —IZ & » UDF data % Save U723 L7 5780,

6. COGNAC DiLtH)
FHRE BEAMTRUZES BFEIZEL D GOURMET Engine Run 2~ > NX D iEET I, H
ZWE, avy R7ur T hHs20EY VAV RO T, UDFfile @H27« L2 M)IZBEIL, M
Toavwy NEFETT 5,

cognac92 -I pentanebO_in.udf -0 pentane50_out.udf > pentaneb0.log

THT I LD T T B L, “pentane50_out.udf” (UDF 1) . “pentane50_out.dat” (7—XH71) |
“pentane50.log” (W27 7 A )V) WERKT 2 EBENFO 51 EEFE A OFEHIZBI L Tk §51 2 2,

4.2.3 FEHERORTE BT
DFEEDRT

FEAEREZ GOURMET IZ5iAAA T, HBE BEAFIIRLEZLI LFIHEIZE Y, GOURMET [H
& D, Action command ZH\WT, HFHEEZFRRT DI EAHES,
B4 |2 type % ball-stick & UTHR®R U 720l%2 57,

SHER/RT -9 DRT

HEMEREZ GOURMET IZRAAAT, T—RDRREITI,
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4.4: type = ’ball-stick’ THE/R L 724

1. HiJ1 UDF DFiAiA &

GOURMET Editor V1 > K7 &b File = Open... 23 #R LT, ENB 771V T T0FN5
“pentane50_out.udf” ZERNT 5, TTIZHEARATHIIX, ZOAT Y FIIBERN,

2. ANTF—2DHKR

COGNAC O} UDF (2l FHEICHWEZANERES ELETHIINED T, AT — X E2HERT
5Z¢HTED,

(#) #mmEADY ) —& Y Simulation_Condition — Dynamics_Condition — Time & #EiRT 3
ZXIZkY, vIalb—=varvD AT, b=XNVATv T HIDA Y R—=IVDAMEDRRREI NG,

3. 7 — &2 DFER

H 7= 2% &R 5720121, GOURMET [iiifi 1D Records Z#RL, THOZTA FN— &
LBVIIA TORFBICHIEZ AN THI LI L a—FBZHEET 5.

(#1) Records ZEIR L., HEALDY Y — & b Statistics_Data — Energy — Batch_Average & %
NIpZ itk d, TXVF—ORBFEIEIEHE IO PN TERRI NS,

SAERRDI Ik
FHRAREIRD 75 7k, RE L EDORRE(LE Bz L DT 5,

1. 1 UDF D&% &3A A
B & FRRIZ T UDF 23 A3A0, T TIZHARAATVWIIEZ DAT v FIEBELR N,

2. LT — X DY

77 TR D=0, T — X DR (Record D) Z{bENET 2, %3/ FD Python:Load % ER L T,
N5 77140V T7 I 7% KD “MakeGraphSheet.py” % #iid#s Run 3%, %D Table mode (25 W\
T, BHEAEDY YV —D—FEIZH S, GraphSheet % EIRT 5 & Record D Time, Temperature,
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Pressure D5 — XA NR—2DY— & UTHEKENS,

3. gnuplot ® 70y hEEMADHKE
[ /2 N2 % Python/Plot DX 755 Plot Z#RL TA =2 —»%bH 572 5 Plot:Make % #4,
AT gnuplot DAY Y RI A UhBBiNE, ZOEE Ty 95L&, GraphSheet D Index H3 (2
BRBEDTUARD LS ICHEMZ 2,

(Y IFN)

# plot command template for platform

# datafile "plot.dat" is fixed current version

set title "GraphSheet[]"

plot "plot.dat" using 1:2 title ’Time’ with lines , \
"plot.dat" using 1:3 title ’Temperature’ with lines , \

"plot.dat" using 1:4 title ’Pressure’ with lines

(FEMAR—Ez 70y T 554

# plot command template for platform

# datafile "plot.dat" is fixed current version

set title "GraphSheet[]"

plot "plot.dat" using 2:3 title ’Temperature’ with lines

(FEMAR—IENhzE2 70y T L55H)

# plot command template for platform

# datafile "plot.dat" is fixed current version

set title "GraphSheet[]"

plot "plot.dat" using 2:4 title ’Pressure’ with lines

4. gnuplot D FLE)

Plot:Plot Z #3925 Z (12K D gnuplot 225 EAYD, BIEH RS K DT, IRED D WVITES DREEE
2R 7Tay hIhb,

GraphSheet[]

33 T T T
| Temperature

25 L L L L L L L L L

¥ 4.5: JEORIFZE T Ty M
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4.3 (BHID 2F4T74Yy RPMLAETIICEZR)IFLYFFIR
(PEO) DY Ial—Y3y
Z ZTl&. Poly(ethylene oxide)(PEO) ® MD ¥ X a L — a v OHflER7, FIZ PEO D LS, # T

MeZe Y —r v ARFOES TH#HO SILK 12 & 2 H1E%2 T 5,
T2 7 7 A IIFRHZIEET 2 5 D2 RWT, “sample/peo” A FIZH 5,

4.3.1 SILK IC& 2 ANT—4ERK

SILK % Python (Z X D idif T 7z, COGNAC DAN T 7 1 VEEKT 2BV -V Th 5, FEMIZED
HESROZ L,

SILK #%Ef79 5 121%, Y2l —ya vOFMRS TR T VY vy AR S 17z SILK A AJ UDF
NBETH5, SILK A UDF X, COGNAC AJ; UDF &IEIEMA Uiz o, #ifle L THEINT
W3 “potential_map.udf” % & - THBHT 5,

1. SILK AJ17 7 1)V ( “potential_map.udf”)

I HEAC SILK AJ17 7 1)V ( “python/silk/sample/potential map.udf” ) ST 5, Z Z Tl
3EHDL I—F (Record Number i% 2, Record Label i “UA_PEO_Lil”) %{HHT 2,

2. UDF ( “potential_.map.udf” ) ® Open

GOURMET % Z&) L. UDF ( “potential map.udf”’) % Open 3%, Records E— N TERIEB L
I 12 1% Record Number 250 DT — X WX REIND, Open B RDDEAZLIZATA RSHE, D
ZUZ Record Label TH 3 “UA_PEO_LII” HERINB E£FTH»T,

3. BTFOIER (V31 Y A2V T ROD Load &k & T FE4T)
ZZT, YAFLYA A .- PEOS BT L LiAA Y5, 14425 sk R%ERT 2TFIEIC
DWTHIHT 5,

(a) XMV VA2V T D Load
GOURMET [ T python/silk/sample/silk_use_peo.py % Load 3%, Python &iZ Load &
NIAZ ) TEPERINTVWDE I L 2R L, A2V 7 MO LEBESRT 5,

(b) Load N7z/84 YV Y A2V 7+ Dk
Load EN7=A 20U D EFIZA—Y —2FEETREL IV a v (SECTION “USER DEFI-
NITION”) AE@dInTW\5,

o HAk
USER DEFINITION A ® SUBSECTION “outputpath” I{Z DWW T %,

####### SUBSECTION "outputpath" ######
def setOutParam(self):
#output Directory (ex. outDir="c:/0CTA8.3/**x" (dos), outDir="/home/yourdir/x*x")
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self.engine.outDir="C:/0CTA8.3/ENGINES/COGNAC/python/silk/sample"
#filename without suffix(.udf)
self.engine.cognacFileName="peo_in"

#project name

self.engine.prjName="DEVELOP"

#output file is diveded to Structure_data and other Parameters when "TWO_FILES"\\

is chosen.
#self .engine.fileNumCom="0NE_FILE"
self.engine.fileNumCom="TWO_FILES"

self.engine.outDir I[ZIZH DT+ L2 MY 2fEET 5,

self.engine.cognacFileName (213117 7 1 V4 (UDF L3R T : udf 2FR<) Z2$8ET 5,
Z DOHITI “peo_inudf” &5 SILK O, §72505 COGNAC AJ17 7 1 VIMERE 1
50

self.engine.prjName (ZIZH 17 71 VvD 70y =7 M2 ET 5,

self.engine.fileNumCom (ZI3H 7 7 A V2582 (MR Y—25R LEZ7 7V E %
DRDZAMF 2R U727 7 A IVIZREIT D) ihD 3~y Reididd 5,
self.engine.fileNumCom="ONE_FILE” & L7z5&. B—D7 7 ANIZELdo5N 5B,

SFOEH (1)
USER DEFINITION N® SUBSECTION “system” (Z2WTCHIT %, ZZTlk. PEO
EERUZAZ ) T MZOWT#HSHT 5,

##### Build system(Make sure to -
numAtom=36
numMol=5
self.engine.createMolecule("peo")
for i in range(O, numAtom):
if (i%3==1):
self.engine.addAtoms("peo", "0", "atom2")
else:
self.engine.addAtoms ("peo", "C", "atoml")
for i in range(0, numAtom-1):
if (1%3==2):

self.engine.addBonds("peo", i, i+l, "bond2")

-

else:
self.engine.addBonds("peo", i, i+1, "bondl")
for i in range(O, numAtom-2):
if (1%3==0):
self.engine.addAngles("peo", i, i+1, i+2, "anglel")

else:
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self.engine.addAngles("peo", i, i+1, i+2, "angle2")
for i in range(0, numAtom-3):
if (i%3==1):
self.engine.addTorsions("peo", i, i+1, i+2, i+3, "torsion2")
else:
self.engine.addTorsions("peo", i, i+l, i+2, i+3, "torsionl")
for i in range(O, numAtom):
if (i%3==1):
self.engine.addInteractionSites("peo", [i], "siteType2", "PAIR")
else:
self.engine.addInteractionSites("peo", [i], "siteTypel", "PAIR")
for i in range(O, numAtom):
if (i%3==1):
self.engine.addInteractionSites("peo", [i], "POINT_CHARGE", "COULOMB", -9.1089)
else:
self.engine.addInteractionSites("peo", [i], "POINT_CHARGE", "COULOMB", 4.5545)

self.engine.setSystem("peo", numMol)

PEO F® bR Y —2F8l4 3 212, WL 25D SILK MWHEE L - AR 2B Z VW TW»
%, Python SUEDFHMIZDOWT I T TIRBRALWA, ZEKE I MHEIZ DO WTIRIZEHIET 5,

i DTOERR. 10 TH72 0D Atom D E
numAtom=36

197400 Atom B TH 5 numAtom 1£ 36 £ 35, PEOIZFCH;,—O—-CH, 212
—whelL, TN 122y bELR 72D UTETNMET S (OF K& CHs), CHy
(CH3) X 1Atom ¥ UTETIMLENEDT, 1 074D 36 MHD Atom 575,

self.engine.createMolecule("peo")

Z I TlEk, T %BHT 5% createMolecule(”peo”) ZIEFOHI L T\ 5, self.engine.
IEBHEDFRTH 5, Z DRI peo EWVWIEZETT SILK (2 L THFE2EFHKLIZI L
%EHEETZJ

ii. kI nT (9 14%: peo) ~D Atom DE

for i in range(O, numAtom):
if (i%3==1):
self.engine.addAtoms("peo", "0", "atom2")
else:

self.engine.addAtoms("peo", "C", "atoml")
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iii.

iv.

for i in range(0, numAtom): &, Python @ for XIZ X > TIL—TZ&F LTS, i&
WO EEE 055 36(numAtom D) £ T 1HICHEPLANSZTD NTi2HEITT5, F
FTONEIZIRDED

i% 3 CEl--FIRM 1 DOl SILK ORI addAtoms(”peo”, ?0”, ”atom?2”) 233 —
aEns,

ZDFEIRMN 1 TROVE, SILK D% addAtoms(’peo”, ”C”, ?atom1”) 233 — )L X
na,

ZIZTHRARMV 1 DORE I, CHy— 0 —CHy—CH, —O—CHy —CH, —O—CHy --- DO
HT%2iEd, £72. FRM 1 TRVKE X, CHy (CH3) %2187,

Fabb, SILK IZX L TEERL 7291 peo” iZDWT PEO 3 FHN®D Atom ¥ —7 » A
U72235 T Atom 2 ZEL TV 5,

BRIt (5 1%:peo) ~D Bond D&%

for i in range(0, numAtom-1):

if (i%3==2):

self.engine.addBonds("peo", i, i+1, "bond2")
else:

self.engine.addBonds("peo", i, i+1, "bondl")

for i in range(0, numAtom—1): (. Python ® for X\Z k> TV —TZFELTW5, i
EWVS B E 095 35(numAtom DO —1) 2T 1P LN S ZD NTE2FETT 5,
Z ZTlk Bond &3 2D T, ZOKD numAtom—1 &4 5, FITORARIZIRDED,
i% 3 THEl>7-FIRA 2 DI, SILK D% addBonds(”peo”, i, i+1, ?bond2”) 733 —
nVEns,

ZDFEIRN 2 TRV, SILK OBI# addBonds(”peo”, i, i+1, ?bond1”) 232 —)L X
na,

ZZTHEAN2 DKL, CH;—O—-CHy;, —CH, —O—-CHy, —CH,—O—CHy --- @
CH, — CH, [l (& %\ % CHy — CH,) @ Bond %4879,

7z, IRV 2 THRVWIFEIEX, CHy — Ol (5 Wik CH; — O) @ Bond %457,
Fbb, SILK 2 U TEEL 7240 F peo iIZ2WT PEO 0 FH®D Atom ¥ —7 » AT
L 72735 T Bond 2 &8k L T\ 5,

B CIEIEN T WA 5[ bondl, H L <X bond2 iZ. Xf)57T % BondType D4 Hi Name
EFHET D, 37405 bondl &\ S £ % KD Bond_Potential D7 — X (Z DEH,
UDF Path 4 Molecular_Attributes.Bond_Potential[0]) »&H X5,

BEkI N1 (43 T%:peo) ~D Angle, Torsion D&%

for i in range(0, numAtom-2):

if (i%3==0):

self.engine.addAngles("peo", i, i+1, i+2, "anglel")
else:

self.engine.addAngles("peo", i, i+l, i+2, "angle2")

for i in range(0, numAtom-3):
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if (i%3==1):

self.engine.addTorsions("peo", i, i+1, i+2, i+3, "torsion2")
else:

self.engine.addTorsions("peo", i, i+1, i+2, i+3, "torsionl")

Angle, Torsion (Z2\Wi&, Bond &R UAETERTE S, Angle Z &8T5 & LT
addAngles(...) 7%, %7z Torsion & &k 3 5% & LU T addTorsions(...) BHEI N
TW5,

v. BRIz (DF%:peo) ~OD Interaction Site D Efxk

for i in range(O, numAtom):
if (i%3==1):
self.engine.addInteractionSites("peo", [i], "siteType2", "PAIR")

else:
self.engine.addInteractionSites("peo", [i], "siteTypel", "PAIR")

Z Z T3 FRIMHEAER % fEf £ % Interaction Site 2 &8 L CT\5, SILK 23X

% BI#13 addInteractionSites(...) TH D, 518 & LTIFHINTWS [i] i, Atom DEL
% RT, 2k COGNAC ORHETH 5D Atom D> 5 EF S 115 Interaction Site %
PR— P TEHEEIZHIGLZEDTH S, £/, H4 518 “PAIR” 13&$%k T % Interaction
Site %' Pair interaction IZHKT2EDTH LI L E2HLTW5,

vi. BRI N0 T (474 peo) ~D Electrostatic Site D E

for i in range(O, numAtom):
if (i%3==1):
self.engine.addInteractionSites("peo", [i], "POINT_CHARGE", "COULOMB", -9.1089)

else:
self.engine.addInteractionSites("peo", [i], "POINT_CHARGE", "COULOMB", 4.5545)

T 2T EM HAFH % fFH & & % Electrostatic Site Z%¥#% L T\ 5, SILK »HET %
B%13 addInteractionSites(...) TH 5, ¥ 4 518 “COULOMB” 7, #EMHEMEM
EERTLIHA PN THEILEESFS LTS, 72, B35 “POINT_CHARGE” &
W 5 #4171 % ## D Electrostatic_Interaction ® 7 — X

( UDF Path #; Interactions.Electrostatic_Interaction[0]) &5,

5 5 BUIABFRERE U K IXBMAREI NS,
vii. BfkEINz0F (HF4%:peo) DN, HI1T 59 F% SILK ~&6k

self.engine.setSystem(name, numMol)



84

F4E BEREH

Z ZTI3EHK L7 PEO 0¥ (&hi:peo) IZ2WT, [MADHTF2 T 20%2iEET 5,
SILK (27> 7 &2 &8k, /L TH, Z DB setSystem(...) BIEIXNARWERD HiJ1F X
NIV O THR,

e NTDEHK (2)
USER DEFINITION A ® SUBSECTION “system” IZ2WTCHMHT 5, ZZTid, Li
AFVBEOPIAAVEERLUEZAZ) T MIOWTRIZET, LiAAYBIOTIA A2
WCTIEHFEFDFEARTIENTELDT, MFDESICLTHRT 5,

*Li A AV 5 EDZE:

#Li ion

numMol=5

self
self
self
self
self

.engine.
.addAtoms("Li", "Li", "atom3")

.engine

.engine.

.engine.

.engine

createMolecule("Li")

addInteractionSites("Li", [0], "siteType3", "PAIR")
addInteractionSites("Li", [0], "POINT_CHARGE", "COULOMB", 18.2178)

.setSystem("Li", numMol)

*T A4 & 5 E DB %

#I ion

numMol=5

self.
self.

self

.engine.
self.
self.

engine.

engine.

engine.

engine.

createMolecule("I")

addAtoms("I", "I", "atom4")

addInteractionSites("I", [0], "siteType4", "PAIR")
addInteractionSites("I", [0], "POINT_CHARGE", "COULOMB", -18.2178)
setSystem("I", numMol)

(c) NAV A2 )T L DET
MR L7280V Y22 ) T hONE (HA%E) 2HERL. A7) T 2FETT 5, EIRERICD
WTRBZ A Y RTICERREND,

4.3.2 AAT—YDwEEL COGNAC DitE)

SILK iZ X D Ef L7-7 — &% % GOURMET I3 AAA, T—RXDWMEEITo-TCT VY VR EHT S,

1. SILK 12 & b fEE L 7z COGNAC AJJ UDF D AAHA

GOURMET Editor 71> K™ XD File — Open... &R LT. BRBT7 1 VT T h5
SILK {25\ T self.engine.cognacFileName T{EE L7, 7 7 1 J)V4 “peo_in.udf” %:#RT 3,

2. BF V¥ v ILVOMER
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BB O DS LI AT0 =5 — kDT — ZEOSKHEE 2 Y v 7T LILE>TT— &%
SR (R%E) 5,

UDF Path # “Unit_Parameter” |ZIZBAHA 2475 72D IC R, BE, T2V ¥—, RIOHND
7= 0 ODWMBEENR AT INT VWS, ZDKRT VY ¥ )ViX Jorgensen 5FAFK L7 PEO D1F 157w K7 b
LETNVDRT VvV ETIZLEZHDTH S [64, b5], Unit_Parameter DT — X2 DWW TIRIZFLT,

Mass_Unit__amu --- BEDOHAL, 10amu % 1 e LTW5,
Energy --- TX)L X —DHAL, 1kcal/mol(4.18605k.J/mol) % 1 HATE LTV 5,
Length --- EXOHAL, 1A(0.1nm) % 1 e LTV 53,

INODHRMERET B LI2& D, WE, ENFLHEIFRTE 5, BABEDZ2) T b2 LT,
“silk_mujigenkun.py” ( “python/silk/silk_mujigenkun.py”) % Load U CT{liHd 56 Z LN T&E 5, ki
RE LB MOMES DAY ) T b EHWT, BABEEZTS 2 kD,

WIS DR E
UDF Path %4 Initial_Structure CTHI#fE%2 R ET 5, ZITIEFYAX—ME2ERTSZ (VAX—1
UDF % “peo_rst.udf”),

. AR OBGE

UDF Path % Simulation_Conditions ZfHET A Z L IZ X VEESGEZRET D, HELZ/NT A —
RIFLTFDOE B TH 5,

(a) XA F 37 A%,
UDF Path % - - - Simulation_Conditions.Dynamics_Conditions LA R D E7 T — X IZDWTHL
Hﬂj_ 6 o

Time.delta_ T (FZEfH:0.01617) --- 1 A5y 740 O (Z ZTlX 2.5fs),
Time.Total_Steps (F%EfH:100,000) --- I a2l —> 3 VOMAT Y THTH 5,
Time.Output_Interval Steps (FEfH:200) --- BT DA >V X =V ERT,

Li 1 A Y OFBEB 2 TS 572012, Y Ialb—Yav A AATy TREHUTERHOY I 2
L —> 3 %475, Simulation_Conditions.Dynamics_Conditions.Time Zf &, XEBIZRT
FRIZ Total_Steps % 100,000 F2EIZEFE T 5, FRICHEE % ®H 572012, Output_Interval_Steps
7200 12U TCTH Y IV ERYT,

Temperature.Temperature (FXEf#:0.715) --- FHEHE (Z 2 TIEAY 360K),
Temperature.Interval of Scale_ Temp (FXEfH:0) - HEZXT—) v ITDA YV R—/N)VAT Y
7°ﬁ0
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delta_T:ﬂnat| Total_Steps:int | Qutput_Interval_Steps:int
0.0ME17 40,000 a00

4

delta_T:ﬂnat| Total_Steps:int | Output_Interval_Steps:int |
001617 100,000] 200|

4.6: Total_Steps DA &

*Temperature.Interval_of Scale_Temp % 0 (Z L7254, HWERX 7 —1 V7 IXEHFINR,
ZZTIRMNOFEIZ L > TREGRIET 20T GEEAT—Y v 7D) HEITEN,

LN —
UDF Path % - - - Simulation_Conditions.Solver A FD X7 F — R IZDOWTEHHHT 5,

Solver_Type (iEfl:Dyanimes) --- X1+ I 7 X,

Dynamics.Dyanamics_Algorithm (G%&ffi: NVT _Nose_Hoover) --- E{73 257V I XL
(Z Z Tl Nose-Hoover DFEIZ L2 NVT 7IVTV XL %),

Dynamics.NVT _Nose_Hoover.Q (% f#:20) --- NVT_Nose_Hoover ® 7 )L 31 A LIZ &
HRAF I ANTREIRINT A — &,

B SA
Boundary_Conditions (i%EfE:PERIODIC (a_axis. b_axis. c_axis £7T)) --- BAEKMD

2ty
A

X RE

FHETERT VY v VHDOFE

Calc_Potential_Flags.Bond (G%Eff : 1)

Calc_Potential_Flags.Angle (F%EfH : 1)

Calc_Potential _Flags.Torsion (FX&Eff : 1) --- 53 FNAHEAEH DR A

Calc_Potential_Flags.Non_Bonding (F¥EfE : 1)
Calc_Potential Flags.Electrostatic (FX&ff : 1) --- 73 7 MM EAEH D FHE S,

Hh T —XIEH DK E
UDF Path % --- Simulation_Conditions.Output_Flags L FD X757 — X IZDWTHAT 5,

Statistics (F%/EfMH : £T 1) --- REPENFOHNEE DR, (ZZTEETOHHEIZDWT
Hhd5)

E1 =g

Structure.Position (FEfH : 1)

Sty

Structure.Velocity (F%&EfE : 0)

Structure.Force (GX/EMH : 0) - - & Atom DFEFE, BHE, HIZDOWTHAIDZER, HBEDAHN
j—éo
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5. UDF @ Save

BNRXNTRA—=RIZDWTHRERIEEZEL 7258, MEMEPIXMEI NS L 512 GOURMET O A =a—
M5 Save 2 LRI IR S0\,

6. COGNAC D)

FRE BEAMTRALULAZES BRFEIZELDY GOURMET Engine Run 2~ Y NE O &EEITEH, &
ZWE, avry R 7 ar 7 HE30WEY L1 Y R T, UDF 2 F LT L7 P VIZBEILUT
Davy KEFEITT 5,

cognac92 -I peo_in.udf -0 peo_out.udf > peo.log

TuT5 LT T B L, “peoout.udf” (UDF 1), “peo_out.dat” (7 —&HJ1). “peo.log” (1
7 7AN) BERT S

4.3.3 EFEERDORTE @
HFEBEDORR

AR %Z GOURMET ([Z3iAAA T, #HBE BEAFNIIRLEZLD LFIHIZEY, GOURMET [H
H & D, Action command ZfAWT, D FEEEZRRT DI LHHEKS,

FEHBEERZEAM (MSD) O

Li 1 A ¥ QLB E) % b 3 5 7 DI E HIZANL (MSD) 251583 2 fiiE% DU R ICEE S 5, [FERROf#EHT
& Action command : ANALYSIS_ msd... 2 HAWTIT5 Z & & HkK5, HillL a3 2,

1. HJ7 UDF DAl A

GOURMET Editor 1 > K% X File — Open... %ZRLT. BB 77 (LT 59 Hh5
“peo_out.udf” % ERT 3,

2. Python script DAl A & Ef7
GOURMET HiEH D% KD Python:Load %ERU THNE 7 7 A )V T 7 7HH 5 msd.py” & #IRL
TiHArT, 29WT Run 5% & Table mode (25 W TH 5 GraphSheet (2 Li Jf+® MSD & &
O MSD D& il sy OB E LTy hEhd,

3. MSD®7a v bk
GraphSheet % #{R U 72K CH /A FIZdH 5 Python/Plot ® X 775 Plot %3&R L TA=a—7»
o725 Plot:Make %3&, &2 gnuplot DAY Y RTINS, ZOFFEFTay hgdL,
GraphSheet ® Index HHHIZ72 2D TUTD LD IZESHZ 5

(AVYFN)
# plot command template for platform

# datafile "plot.dat" is fixed current version
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set title "GraphSheet[]"

plot "plot.dat" using 1:2 title ’Time’ with lines , \
"plot.dat" using 1:3 title ’msd’ with lines , \
"plot.dat" using 1:4 title ’msd_x’ with lines , \
"plot.dat" using 1:5 title ’msd_y’ with lines , \
"plot.dat" using 1:6 title ’msd_z’ with lines

(FHEHz)

# plot command template for platform

# datafile "plot.dat" is fixed current version

set title "GraphSheet[]"

plot "plot.dat" using 2:3 title ’msd’ with lines , \
"plot.dat" using 2:4 title ’msd_x’ with lines , \
"plot.dat" using 2:5 title ’msd_y’ with lines , \
"plot.dat" using 2:6 title ’msd_z’ with lines

% D1% Plot:Plot % #RNF 5 & gnuplot 23325 EAY D X B 1289 & 512, MSD B & UF MSD D £
(x,y,2) A H7my hInd,

GraphSheet[]
600

T
msd

msd_y -
msd_z

500 /
/

400 |- e
300 -

200

100

Lo L L L L L L L L
0 200 400 600 800 1000 1200 1400 1600 1800

X 4.7: SFHZRELD Ty M

EERIZHERE A E a2 Rk 254, BEOBED T — X 13T — Z 2B 0L, BERIZEER D 5
DT, BREESZHWTHERT 5 & X,

4.4 (ZEH III) SUSHINSDX—LA v AEFEALZABA M) 7Ov 2
ORYIT—SASOYIal—v3ay

22Tk, SUSHI Wk hiEtEaSnzHhzicLT, 7avy 2 aR)v—0DF7 XA TEERERT 5 Hikz
HAT B, RV —ETVIIEEAMTHHILZBDLEE LD TH LD T, SILK IZ&5TF—RIEFIZEL
TZzbo22HOZL,

TS 7 7 A IIFRHZHERE T 25 D Z RV T, “sample/blend” A NIZH 5,
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72 SUSHI - COGNAC DA — 3 v ZIZBT 2 I EHAMEFH AMUSE RFa X v Mz SN
TWBDTEFLLEHRREDI &,

4.4.1 SUSHI OFtE&EEMH

SUSHIDH A7 74V &0, KM %2 F v o520 TES, ML [SUSHI 2—¥—X v=a27
V| 22RO ZYL, COGNAC THWA7-dDEE ML LT, segment_volume_fraction 2 3 XTD&
AV NFIZHH U TELBERDH D, ZOMIZEE O SUSHI OFRLEMA L £ S0,

SUSHI ® A 1izBIL Tk SUSHI 2a—%—X v=a7)| BEDOZ &,

4.4.2 AAT—YDwEEEL COGNAC DitEp

ZZTIERE HBEAMTHWEZ AN UDF 2H£EL T, SUSHI 5D X—A41 > %FHT 5 AN UDF
BUEDJERBIATS, U TNITIEHR ED 5727 7 1)L “A20B40A20_zoom_in.udf” HHZDTEL S E
ZRDOZ &,

1. AJJ UDF DA A
GOURMET Editor 71 > K7 XD, File — Open... Z#ERLUT, BINET7 74V T T IHFn5
“A20B40A20_in.udf” % ER 9 2,

2. External_Interaction ®iE/l
Density biased potential % fill 2 5 72812, External Interaction Di%E %175,
% 3 Interactions.External Interaction[] Z[H < &M ER (/R L 512, BHEZEDOINT — X H3K
mEIND,

E}ﬁernal_lnte...| MHame:kKEY |Potential _Ty... Eite_Name:...|L..I_Wa||:uae...| LJ_
[] = - = it

4.8: External_ Interaction[] D #JHRRE
ZDZEDH| % EE L T, Edit—Insert Row % 2 [£47\), External_Interaction DE % 2 DERT
é o
FULTAERIIMIAIZRT LT —XEANLT, H5DO#EE%1TS Interaction_Site ZI5E T 5,

E}fternal_lnte..l Mame kKEY |F'|:|tential_T3r...|Site_Name:...|L.J_Wa|l:use... L ¢
[0] Density_AB  |Density_Field |siteType {..}
[1] Density_BA  |Density_Field |siteType2 {.}

4.9: External_Interaction ® AN

{XIZ, Interactions.External Interaction[].Density Field 2 &. ¥ @O0 (Z/RT X512, #5HD
X4 7£ LT Density_Biased Potential % #{R3 2 & [HRIZ, HAFDOX—ZA 2725 SUSHI D))
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External_Inte.. UDF_Name:string Component_.. Potential_Type:select Densi
[0]:Density... |A20B40A20_sushi_out.udf 1|Density_Biased_Potential {
[1]:Density... A20B40A20_sushi_out.udf 0|Density_Biased_Potential {

4.10: Density_Field ® Af

UDF &+ A NE% Component_Index TIEET 5,

& 512, Interactions.External Interaction[].Density _Field.Density _Biased _Potential 23\
THIHEAEH T A =& chi 287 5,

IIExternal_Interaction... chi:douhle
| [0]:Density_AB 1.0
[1]:Density_BA 2.0

4.11: Density_Biased_Potential ® AJJ

ZZT2/FHIZB\WT chi 7 SUSHI THWT W3 y parameter D 2 fHIZEREINTWEHDIX, HT v
Yy VEFHETER—2 7% 5 Component_Index = 0 DTSR, WFRABA b 7o v 7 FK
VY—TH27=D, ¥TAVFADN—XIVORBESERD 1/2 122> T0EN6THD I LITHR,

3. Initial_Unit_Cell D& &

SUSHI CEHELZI A TEME LY 1 XZHbE T, COGNAC DY 1 XELEHT S,
Initial_Structure.Initial_Unit_Cell.Cell_Size %[\ T c iZ SUSHI CFHE L/ A v a1 XL
U39.0 2 ANTE, ZHIZED ¢c=39.0, aBIUbIEELVRHEINEY A X2y bEN5,

4. Node_Density_Bias D&M

WG %2 54 9 B BRIZ SUSHI TEHA U 7z segment density 2T 2720 D% EE2 B Z7% 5,
Initial_Structure.Generate_Method.Random.Node_Density_Bias[] # [ &. External_Interaction
DFEE DO & FkkIZ Edit—Insert Row %17\, ANfT%E5,

WIZHBET21ZR T & D IZAIHIZ AN U T, SUSHI @ segment density @ 0-79 % 43 1§4 A20B40A 20
I o G TS,

:ande_Densi.. Malecular_ P, LIDF_marme:string Start_ID:int End_IDvint | Scale_Para.. | Max_Retnsint
[o] AZOB40AZ0  |AZ0B40A20_sushi_out.udf 1] 78 1.0 10,000

4.12: Node_Density_Bias ® AJ]

5. 7 — R DLRF
File — Save As % # L THik L7z UDF %4 (Bl 21X “A20B40A20_zoom_ in.udf”) TLRIET %
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6. COGNAC D)

FBRETRUZ LI BTFIEIZE Y GOURMET Engine Run 2~ REX O EEIT L0, HEWE, I~
YRTa T hHENEY VA R T, UDF 2 LT L2 M)IZBH LU TOaY Y K%
F179 5,

cognac92 -I A20B40A20_zoom_in.udf -0 A20B40A20_zoom_out.udf > A20B40A20_zoom.log

AJ1 UDF 4RI, REOBIZ DT 7 A NVKIZT D, Tul L3k r35L,
“A20B40A20_zoom_out.udf” (UDF 1)), “A20B40A20_zoom_out.dat” (F— & HJ1),
“A20B40A20_zoom.log” (B2 7 71 )V) HEKT S

GOURMET Engine Run 2~ > F & 0 EHT 554, JHWS SUSHI @ UDF file % (Local input
Files) ® Parms UDF: C{E$ 5 & L\,

4.4.3 EFEERDORTE @RI
HFBEDORR

AR %EZ GOURMET ([Z3iAAA T, HBE BEAFMNIIRLEZLD LFIHIZEY, GOURMET [H
M Y. Action command 2 HAWT, HFHEEE2FRRT DI &AHES,

ENE D DT

e BEAMTHIALZ0 AR, GOURMET THidAA CEIENE gap(r) ZEHHE L, 710y b
TEZENTEDL, FATHERZI>TWAZDIZT VA LREEORE L BRI L 28835,

IR D E DIENT
LIRS HDORBEREO MR L, 70y M5, FAKROMNT X Action command : ANALY-
SIS_1D profile... Z H\T{T5 Z & £ 13k 5, FHMliL s3 2,
1. 71 UDF D#iAiAH
HIEf & [ARkIZ 177 UDF 2 8tA0A 8, T CIZHARATOWIUIZ D AT v FI3BEZ N,

2. Record O &)
HE ROAT A NAN—=TREDOL I—F (11) FTHEHT S

3. Python script Dt Al & FAT

GOURMET HHE DA TD Python:Load Z#RL CTEHND 7 71 VT T U ¥ D5 “densitylD.py” % i
WU TEAAD, 2DWT Run §% & Table mode iIZBWTHIN S GraphSheet 12 Z, ¢4 (Z). dpp(2)
DF—=ZDEy hEhb,
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4.5

4. qf)A(Z)\ ¢B(Z) D7y b

GraphSheet % #{R U 72 IRIEE T /£ N2 & % Python/Plot DX 755 Plot %3ERL TA =2 —»%
o725 Plot:Make % &, &2 gnuplot DAY Y RIA1 U NE, ZOFFEFTay hTbL,
GraphSheet ® Index D HEHflIZ72 2D TUTD LD IZESHZ 5,

(AU TF)
# plot command template for platform
# datafile "plot.dat" is fixed current version
set title "GraphSheet[]"
plot "plot.dat" using 1:2 title ’Z’ with lines , \

"plot.dat" using 1:3 title ’phi_A’ with lines , \
"plot.dat" using 1:4 title ’phi_B’ with lines
(FEHuz)
# plot command template for platform
# datafile "plot.dat" is fixed current version
set title "GraphSheet[]"
plot "plot.dat" using 2:3 title ’phi_A’ with lines , \

"plot.dat" using 2:4 title ’phi_B’ with lines

Z D% Plot:Plot Z3#{R3 5 & gnuplot 2375 EAYY KBTI ITRT & 512, BBEDK ¢4(2). ¢5(2) B
Jov hEhb,

GraphSheet[]
12

1F /
/ \ c//\\\

phl‘ A——

0.8 [ ‘q‘ |

|
04| | | |

02 " \ |

X 4.13: AEDERO STy b

(6] IV) Table zF AW RT Yo vILIc&EYIal—Yay

MEAERART vy VIZBHET — 7 VT — 22 HWAHZ RS, ET), KT ¥yl 82 THMA L
pentane LH—DEDTHBDT, SILKIZL BT —XERIZBEL TXEH 52 BHI N,
T2 7 7 A IIFRITHRET 55 DZFRVT, “sample/tablepotential” LA R IZdH 5,
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4.5.1 Potential table DR
Bond potential table % #iAAA THE % ERT 5

1. “bond_table.udf” D FHiAiAH

GOURMET Editor/Browser 74 > K7 XD File — Open... Z:#&RL T, FNd771LVT T
¥ 5 “bond_table.udf” E#RT 5,

2. m/AN BRKAE. B DR
AT 1279 & 512, Mesh.axes[].values[] 2B &, U TFDOT—X 2R T 5,
value[0] - - - T/NEFfE
value[l] - - - FRPHRE
value[2] --- 7 EIE

UDF Path: |Mesh.a}{es|].values|]

bond_table.udf 4 axes:index) | values[:(indes | valuesldouble |
®- =5 GraphSheet] : [0] [0] 0.0
§ T Mesh : [0] (1 10.0
§ name [0] 121 1000.0
5§ type :
§ [ axes]
dl walues]
® 7 Fieldvalue

4.14: Bond_Potential_Table D]

3. BT v v VORER
FieldValue.value(] 2 & 7 — X 29 %, BN — BRIEEHICNT 5, K72yl xL¥—
DIENE Y bINTWNWD,

4.5.2 ANT—49 DiFEEE COGNAC DiEE

Z 2Tl §a2 THWZ A UDF 2% L CAN UDF 2{E3 HikzEHHT 5, 4> 7zidtk EA -7
7 74 )V “pentane_table_inudf” £ HBDTEZTHLHEZMDZ &,
1. COGNAC AJ1 UDF DFidilH

GOURMET Editor 71 > K7 &b File — Open... 2&RL T, BEINB 774NV T I T¥05
“pentaneNVT_in.udf” % ;&R 5,

2. Potential type DZ 5 & table potential file D¥EFE

Bond_Potential Z#iiZ & %5, Molecular_Attributes.Bond_Potential[] %[ &, #1117z Harmonic
potential fEE DD Z U FD L D IZEFHT 5,
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EInnd_F'Dtent..] Mame:KEY | F'ntential_Tﬁ,rpe:SelecH RO:float |Tah|e_EI|:|nd:..]
[0] hond1 Table_Baond 0.4 .

4.15: Bond_Potential DZE &

XIZ. Molecular_Attributes.Bond _Potential[].Table_ Bond % [ & LA 'R D & 5 (T Potential table
file name, WHIREZHEET 5,

EIDnd_F'ntent..IUDF_Name:string| Orderint | |
[0] bond_table udf 2 |

4.16: Table_Bond D& iE

Angle Potential[]. Torsion_Potential[]. Interactions.Pair_Interaction[]  F#RIZZET 5,

3. T—XDIRTE
File — Save As % ;&R L THE L 7 UDF %2 5l& CTHRET 5

4. COGNAC DjZH)

AR TRy EHE5NEY VY1 RO T, UDF 28E LT L7 VB LU TDa<
N%&23FET79 5,

cognac92 -I pentane_table_in.udf -0 pentane_table_out.udf > pentane_table.log

AJ1UDF Q&L REDOBRIZ D7 74 NVZAIZT 5, TR T L% T 95 &, “pentane_table_out.udf”
(UDF /7). “pentane_table_out.dat” (77— & HiJ1). “pentane_table.log” (W77 7 1)) BEKT 5,

4.5.3 FEHERORTE BT
DFEEDRT

HEMER%Z GOURMET IZ3ARAA T, FHRE BEAMIRLUZEIRFIHIZEZD, GOURMET [H
HE D, Action command ZfAWT, N FHEEL2HFRRTEILAHRS,

SERRDI S 71

SE2 THEBH L 72D & FRKIZ, Temperature, Pressure OfFZ(LE 7oy b L, FEERELIKL TFIFHELL
FEMFONTVWE Z L 2ERT 5,
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4.6 (FH V) k2R ZRY ANEZYIalL—Y3 Y

2T ARG EB L 745G DM ZEZE R U7 MD ¥ I ab—va v OflERT,
927 7 A IVFRHZHEE T 5B DRV T, “sample/reaction” BANIZH 5,

4.6.1 SILKICEBADT—9 1R

1. SILK A1 7 71V ( “potential map.udf” )

3R SILK AJ1 7 7 1)V ( “python/silk/sample/potential map.udf”) % &4 25, ZZ Tl 6
HHDL 2—F (Record Number I& 5. Record Label i& “BS_.REACTION”) %fifid 5,

2. UDF ( “potential_.map.udf” ) @ Open

GOURMET #%### L. UDF ( “potential_map.udf’) % Open 3%, Open Ff, HMIZIX Record Nu-
mebr 280 DT —XVERINTVEDT Open B FDDEAZLIZAT A RIHE, A FDOAIZ Record
Label TH % “BS_REACTION” ’FKRE N5 X THN»T,

3. HFOMEF (SILK A2V 7 MO Load & fiE#E% S ITHET)
22T, 2FEOMEF D F 100 (85572 5 R EERT B FIEHIZOWTHT 5,

(a) SILK 22V 7"+ ® Load

GOURMET LT “silk/bin/silk_use_reaction.py” % Load 3%, Python &iZ Load S N7z A2
TIBERENT VWL Z e 2R L, A2V T O LE22IRT %,

(b) Load 7z SILK 2% ) 7 b Otk

Load N7z A2 ) 7 b D EFIZA—HF —0fHtET XR&E& 7 3 (SECTION “USER DEFI-
NITION”) Gtk T hTW\5,

o 1%
“USER DEFINITION” N® SUBSECTION “outputpath” {Z2DWTEHAT 5,

####### SUBSECTION "outputpath" ######

def setOutParam(self):

#output Directory (ex. outDir="c:/0CTA8.3/***" (dos), outDir="/home/yourdir/***")
self.engine.outDir="C:/0CTA8.3/ENGINES/COGNAC/python/silk/sample"

#filename without suffix(.udf)

self.engine.cognacFileName="react3_in"

#project name

self.engine.prjName="DEVELOP"

#output file is diveded to Structure_data and other Parameters when "TWO_FILES"\\
is chosen.

#self .engine.fileNumCom="0NE_FILE"

self.engine.fileNumCom="TWO_FILES"
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self.engine.outDir (ZIZH DT+ L2 MY ZIFET 5,

self.engine.cognacFileName |Z13H /17 7 1 V4 (UDF #5587 : udf 2&k<) Z2$E8ET 5,
ZDHITIE “react3_in.udf” W5 SILK OIS, 37405 COGNAC A7 7 A VAMERLS

N5,

self.engine.prjName (21Xt 17 71 VD 70y =7 M2 EET 5,

self.engine.fileNumCom (ZIZH 7 7 A V25T 5 (bRuY—25dLZz7 7M1V %
DMDZMZFLR U727 7 AIVIZAEIT 2) wELrOIY Y Nailidd 5,

self.engine.fileNumCom="ONE_FILE” & L7=5&., B—D7 7 A NIZE LD oI 5B,

DF O (1)

“USER DEFINITION” H® SUBSECTION “system” (Z DWW TC#iHHd %,

##### BuildSytem(Make sure to execute at "record 5") ###i##

self.engine.

self.engine

self.engine

self.engine.

#

createMolecule("beadC")

.addAtoms ("beadC", "C", "C")
.addInteractionSites("beadC", [0], "siteTypel", "PAIR")

setSystem("beadC", 60)

FBIB B L OEIZ DWW TIRIZHIAY 5,

i 72Dk

self.engine.createMolecule(” beadC”)

”beadC” I N FITRKE I NLHHTH 5,

ii. Bk h7-0+F (D+F%:beadC) ~D Atom DEFF

self.engine.add Atoms(”beadC”, ”C”, ?C”)

SILK (25 L T&8 L 729 F beadC 122\ T Atom Z&#HL TV 5,
¥ beadC FHFEFDFL ULTETIMEENEZDT, ZOBEIE—E (Atom —1#5) &E

1¥3N0 5,

iii. BRI N=HT (59 TF4%:beadC) O Interaction site D&k

self.engine.addInteractionSites(”beadC”, [0], ”siteTypel”, "PAIR”)
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Z 2T THIEEAEH % fEH & % Interaction site & &Hk L T\ 5,

1L UTHEEN T WS [0] 1%, Atom DS % R3, £72. SILK (L siteTypel siteTypel
& S T2 8D Pair interaction D7 — X & U T, [l Interaction.Pair_Interactions|]
IZEENDT—X (Z D4 Interactions. Pair_Interaction[0]) %24 5,

iv. BfI =0+ (45F4%:beadC) O, HIT 55 F% SILK ~&Efx

self.engine.setSystem(”beadC”, 60)

ZIZTREHLEZS T (&iTbeadC) 1IZDWT, fi{fHDOSF2 T E20%2BET 5,
SILK 1243 7% %8k, L TH. 2D setSystem(...) DIFENLR VR HIEE
NRVOTHER,

o DD (2)
#

self.engine.createMolecule ("beadC2")

self.engine.addAtoms ("beadC2", "C2", "C2")
self.engine.addInteractionSites("beadC2", [0], "siteTypel", "PAIR")
self.engine.setSystem("beadC2", 40)

Z ZTlE, beadC2 & WS ZRIDHFF0FE2EHR L TWDS, L 7-EHE L ED beadC
DFEeLAURDOTEKT S,

(¢) AV YA T R OFESF

WELEZAAAY VAT IONE (BHEE) 2HEL. A2V S M2EGTT B, ETERIZD
WTlEr s o1y RoicRrINng,

4.6.2 ANT—YDEEEL COGNAC DiEE)

SILK IZ & D ER L7 T — & % GOURMET IZHiAAA, T—XE2ERRL, NEZMEHREL, =0V vz
%ﬁj‘éo

1. SILK iZ X W EE L 72 COGNAC AJj UDF D35 ihH

GOURMET Editor 71> K™ X b File — Open... 2R T, BR3 T 71 VT T h 5
SILK 25\ T self.engine.cognacFileName T{E L7z, 7 7 1 V4 “react3_in.udf” %:#RT 3,

2. KT V¥ v VORER
EBEEOLMICIZ T 270 =5 RO T - AEDKREHHAZ 2 ) v 75528 Il&oTT—% %%
W (HE) 95,
UDF Path 44 Molecular_Attributes.Bond_Potential[] iZiZ. COGNAC ¥ I a2l —¥ 3 VHIIK
JBIZ & o> TR IE % Bond BT V¥ ¥ VDB I N T WS,
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X ZWZRE NS L LTIURE N T — X2 oW TR, BEBODF2NEIZLZE D TR
WODT, Dt T v a3y TihR7 UDF Path %4 Unit_Parameter D7 — X IF AT TN TR,

. VIR E D% E
UDF Path % Initial_Structure CHIEREEHRET 5, T I TIFEE:0.6 & LT T VX LITHE 2%
IE5,

. BB DRE

UDF Path % Simulation_Conditions ZfFfET A2 Z L IZ X VEESLEZ2BRET D, HELZ/NT A —
ZIFUULTDLEEDTH S,

(a)

XA F I 0 AE&M
UDF Path 4% --- Simulation_Conditions.Dynamics_Conditions B\ F®D 5 — X 2D\ T
5,

Time.delta T (FEfH:0.001) --- 1 AT v 724 b DI,

Time.Total Steps (FAEfH:10000) - ¥ Ialb—Ya YORAT Y THTH 5.
Time.Output_Interval Steps (FXEfH:20) --- DA ¥ X =NV ERT,
Temperature.Temperature (F%T{d:5.0) --- F&EME,

Temperature.Interval of Scale_Temp (FEff:1000000) --- HEZA T —1) >V ITDA VX —N
WAT Y T,

*Temperature.Interval_of_Scale_ Temp (¥ I 2L —>a VORATY THEDERZVDT
WEA T —) v RETEINRY, 2 TRIDOFEICL > TRERIET 20T, HEATr—1) v
7D BEIFHEN,

VL IN—
UDF Path 4 --- Simulation_Conditions.Solver A RD T — X IZDOWTEHHAT 5,

Solver_Type (FEfl:Dyanimcs) --- X1 F I 27 A,
Dynamics.Dyanamics_Algorithm (%Eff: NVT_Kremer_Grest) --- Ff73 2 7). T XL,

Dynamics.NVT_Kremer_Grest.Friction (i%Eff:0.5) --- NVT_Kremer_Grest D7 /)L 3V
ALK BEAF I T ATBERIINT A=A,

B SAM
Boundary_Conditions (i%EfE:PERIODIC (a_axis. b_axis. c_axis £7T)) --- BAEKMD

2ty

DX;EO

FETEIRT VY v VHOBRE
Calc_Potential_Flags.Bond (f%EfH : 1)
Calc_Potential_Flags.Angle (%71 : 0)
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Calc_Potential Flags.Torsion (F&fH : 0) --- 73 FWHEAEH O E SR,

Calc_Potential Flags.Non Bonding (G%/EfH : 1) --- 7 FFIHEAEH O RS,

(e) Hih T —XIHHEDKE
UDF Path % --- Simulation_Conditions.Output_Flags A FDF — X IZDWTHHHT 5,

Structure.Position (%Eff : 1)

Structure.Velocity (%&fE : 1)

Structure.Force (FXEfH : 0) --- £ Atom DEEFRE, MR, JITDWTHJIOZER, JBEE, HEIZ
DWTHIT 5,

5. UDF @ Save

FENRTA=RIZDWTHREBRIERZL 72356, MESRENPKMI NS L 512 GOURMET DA =a—
B 5 Save & U723 UL S 7200,

6. COGNAC D)

HFRE BEAMTRULZE S BTFIEIZE Y GOURMET Engine Run 3~ Y REX W EEHTEH, H5
Wi, axvy R7ar 7 sdpa0WEv o1 Y RO C, UDF 28EFEL7ZT4 V27 PV IZBEILUTD
av vy NEFEFT 5,

cognac92 -I react3_in.udf -0 react3_out.udf > react3.log

TUuT 5 LT T DL, “react3_out.udf” (UDF HiJ1). “react3_out.dat” (F—&HiJ1). “react3.log”
(B2 774L) BERT S

4.6.3 ETEHERORREBNT
DFEEDRT

FHEAER 2 GOURMET IZ5iAAA T, HBE BEAMIIRULALS ZFHIZEY, GOURMET [
M &b, Action command % FH\\WT, 7 7iEE2RRT 2 Z kS,
Z DB, boundary condition DFEE & ZE A -6, XRIND IR FEOIHMEDS, FEEROKE G FEHEC XIS 245
BDANRRIND, FBRIKHEPFET 25E6TEH, RINTVREEIZEOWTHAZWHE, K
REMDOBEBRTEBROMEE 2 KL ZWEEIZERRLBZVWDT, BREFEBRIZERLTWAHEES LD, S
DD DIZE NS D THER,

DFHELDEEN
BOGDHELTIZ & %0 F- DA 2 i %,
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4.17: boundary_condition="atom’ T/ L 72l

1. 71 UDF DA A

GOURMET Editor 7 > K27 &Y File — Open... 23 ZRL T, BNET7 71 IVTI0Fr5
“reaction_out.udf” % ERF 3,

2. Python script DFtAiAA & FAT
GOURMET HHE D/ KD Python:Load %#:#IR L THNE 7 74 V7T 715 “CounyMol.py” %
HEIRL CiAAL, 229WT Run 94 &, Table mode (25 W TH L5 GraphSheet 125 5D REHF
ZAbERLUIZY— MDPERKT S

3. gnuplot ® 71y hEMADHKE
[ /£ FIZ& % Python/Plot ® % 755 Plot Z# R U T A = a2 —»% b o725 Plot:Make % 3R,
ZIZ gnuplot DAY RI A UABINE, ZOFETuY b3 5L, GraphSheet ® Index A3 12
RBEDTUATRD LS ICEEMZ S,

(AU YF)

# plot command template for platform

# datafile "plot.dat" is fixed current version

set title "GraphSheet[]"

plot "plot.dat" using 1:2 title ’Time’ with lines , \
"plot.dat" using 1:3 title ’NumofMol’ with lines

(FHEHAR)
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# plot command template for platform

# datafile "plot.dat" is fixed current version

set title "GraphSheet[]"

plot "plot.dat" using 2:3 title ’NumofMol’ with lines

4. gnuplot OFLE)

Plot:Plot % &N J 5 Z 12X D gnuplot 35 EAD, KEIRIZRT L 5IZ, DFEORKEIL T

oy hINb,

100 7
%
80
70+
60
50
40+

30
0

4.7

GraphSheet(]

T
NumofMol

L
100

L L
200 300

X 4.18: 3 FEOREGZAL

L
500 600

(6 VI) ¥EJ/IAZ5¥3Ialb—vay

Lamella generator 12 & 0, B EL OROOSND T ATHFERD IV T4 A= a vEHETLLOR

T A TGRS 5,

T 57 7 A IIFRHZHEE T 2 5 D Z RV T, “sample/lamella” LN IZH 5,

471 SILKIC&E B ABNT—4ER

1. SILK AF17 7 1)V ( “potential_map.udf” )

E 3R SILK A7 7 1)V ( “python/silk/sample/potential map.udf” ) &4 5, Z 2Tl
5Z&ZH®DL 23— K (Record Number % 4, Record Label & “BS_.LAMELLA”) Z{#H3 %,

2. UDF ( “potential_.map.udf” ) @ Open

GOURMET ### L. UDF ( “potential.map.udf” ) % Open 3 %, Open R, M2 1% Record
Numebr 280 DT —XDRERRINTVWEDT Open B FDDEAZAIZATA RIHE, £ FDARIZ Record

Label T#H % “BS.LAMELLA” W& RE N5 £ THEIT 5,

3. DFDIERK (OSAYVRA27 Y T hD Load & A S CITEST)
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ZZTIE, Atoml1200 AR 572 = XA TV VT ETFIVDHF 4 K 574525 R%MEHRT 5 FIEIZD W
THT 5,

RE, ZOYVAT LT Action SILK 27> N SILK_CREATE _LinearPolymer_Bead_Spring_1_Home
EHWTHERT S LAHRS, a7 FOFEMITER RS,

(a) X1V VA2V T KO Load
GOURMET LT “silk/bin/silk_use_lamella.py” % Load 9 %, Python &iZ Load N 7/zZ 27
TEBERREINTVWE Z 2R L, A2 ) T O LESRT 5,

(b) Load TN 7=/31 Y Y A2V 7k Otk
Load EN7/=A 27 T D LIV —PHEEITREL I Y 3> (SECTION “USER DEFI-
NITION”) »gadEIhTw3,

o sk
“USER DEFINITION” AN ® SUBSECTION “outputpath” (Z2\WTEHT 5,

####### SUBSECTION "outputpath" ######

def setOutParam(self):

#output Directory (ex. outDir="c:/0CTA8.3/**x" (dos), outDir="/home/yourdir/**x")

self.engine.outDir="C:/0CTA8.3/ENGINES/COGNAC/python/silk/sample"

#filename without suffix(.udf)

self.engine.cognacFileName="bs_lamella_in"

#project name

self.engine.prjName="DEVELOP"

#output file is diveded to Structure_data and other Parameters when "TWO_FILES"\\
is chosen.

#self .engine.fileNumCom="0NE_FILE"

self.engine.fileNumCom="TWO_FILES"

self.engine.outDir I[ZIZH DT+ L2 MY 2 EET 5,

self.engine.cognacFileName (213117 7 1 V4 (UDF #E5E T« udf 2[R<) Z2$8ET 5,
Z OFITIE “bs_lamella_in.udf” W5 SILK D F1. 75 COGNAC A7 7 1 IIVHME
RE b,

self.engine.prjName [ZIZH 17 71 VD 70y =7 V{2 ET 5,
self.engine.fileNumCom (ZI3H 7 7 A V2 5ET2 (MR Y—25R LEZT7 7V L%

DADZEM 2R U727 7 A IVIZHEIT 2) EPOIAYY REiddd 5,
self.engine.fileNumCom="ONE_FILE” & UL7=35&., BR—DO7 71 )Ll HHN5B,

o NTDES
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“USER DEFINITION” N® SUBSECTION “system” (ZDWT#IHHT %,
ZZ Tk, SILK HEL TV 7 ¥ 7L — b E# makeLinPolym(...) Z H\ 5,

##### BuildSytem(Make sure to execute at "record 4") #####

name="BS_lamella"

numAtom=1200

numMol=4

atomName= "Namel"

atomTypeName="atoml"

bondTypeName="bond1"

angleTypeName=""

torsionTypeName=""

interactionSiteTypeName="siteTypel"

self.engine.makeLinPolym(name, numAtom, numMol, bondTypeName,
atomName, atomTypeName,angleTypeName,

torsionTypeName, interactionSiteTypeName)

BB L OEIZ DV TIRIZHIT 5,

name (fE:”BS_lamella”) --- 27 D%4Hi,
numAtom (ff:1200) --- 1 5¥&H72H D Atom DHL,
numMol (ff:4) - 53T DAE,

atomName (ffi:”Namel”) --- Atom D%,

atomTypeName (ffi:”atom1”) --- Atom type D% i,
UDF Path #4:Molecular_Attributes.Atom_Type[0] ® T — % Name |2t LT\ 5,

bondTypeName (ffi:”bond1”) --- Bond potential D% #i,
UDF Path #:Molecular_Attributes.Bond_Potential[0] ®7 — X Name (ZXfJ& L T\ 5,

angleTypeName (ff:?”) ... ¥—=ZXZA 7V V7 EF IV EHF D DT Angle IFEHE L, Lo
THH AT LR,

torsionTypeName (fl:"”) ... ¥—=ZXZA 7Y V7 EFT IV %D DT Torsion IFEFH L A\,
Lo TIE AT LR,

interactionSiteTypeName (fH:”siteTypel”) --- Interaction site type D %&Hi,
UDF Path #4: Molecular_Attributes.Interaction_Site_Type[0] ® 7 — X Name (Z X}/
LTW5,

(¢) 1Y VA2 Y T FDES
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MMELIEZNA Y VYA )T NONE (HBAEE) 2R L. A2V 7 M2ETT5, ETFERIZD
WTlEa A v R7ILRREINS,

4.7.2 AAT—49 DiEEE COGNAC DiLE

1. SILK iZ X D EF L 7z COGNAC AJj UDF DFiHir A

GOURMET Editor 71 > K7 kD File — Open... ZZ&RLT, ENE T 7MLV T 708905
SILK 23\ T self.engine.cognacFileName THE L7z, 7 7 1 V4 “bs_lamella_in.udf” % #EHR 3
6 o

2. RTF V¥ ¥ IVDOWEDR
EEEEOLEMIZIZT I AT 0 -5 — O T — X EEDOEHE 27 Vv 73§52 LIk TTF—%%S5
" (e 45,

3. WIS D E
UDF Path 4 Initial_Structure CHIHESEHRET %, I Z Tld Initial_Structure.Generate_Method.Method
I1Z Lamella % {§& L C, Initial_Structure.Generate_Method.Lamella LA\ FRD/XF A —&X %t v b
T, NI A—XDOFMIZEL TiE 623 2
Rz, Initial_Structure.Initial_Unit_Cell.Cell_Size Zfi & a=b =0.0,c = 20.0 iZ2>T\W5 Z
& ZHERT B, 7. Lamella generator (235 W CIdkE T FEEIER % ICRE2IBETSHDT
Initial_Structure.Initial_Unit_Cell D3 EH I N5,
XIZ Initial_Structure.Generate_Method.Lamella % i £, Lamella_Length #% 15.0 {272 > T\
5L EMRT D, ZNITED ZEAROI=Y FILE 20.0 DS B 0.0-15.0 OHIFH I FAH RS
INnb, ZOAl, Initial_Structure.Generate_Method.Lamella.Random_Param,
Initial_Structure.Generate_Method.Lamella.Helix_Param O NAE %ML T 5, FZIZd@ R 7
& 5128 % @D Density DR E Z iR T 5,

4. FHESZMOHE
UDF Path % Simulation_Conditions 243 Z 12 L VEMELMEZRET B, J/ELISNT A —
ZIILLFDEB O TH 5.

() #1F 32 A%M
UDF Path % - - - Simulation_Conditions.Dynamics_Conditions SA N D 5 — X fE 2D\ T i
‘—;— E) o

Time.delta T (FFEMH:0.01) - 1 AT v 740 DR,

Time.Total Steps (FKAEfH:10000) - ¥ Ialb—Ya YORAT Y THTH 5.
Time.Output_Interval Steps (K EfH:1000) --- DA > X =V ERT,
Temperature.Temperature (F%EfH:0.1) --- FHEIEE,
Temperature.Interval of Scale_Temp (F&EfH:100) - HEZA T =) V7 DA v X —/N)L X
T T,
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(b) VN —

UDF Path %4 - - - Simulation_Conditions.Solver A F D57 — Z{HIZ DWW T AT 5,

Solver_Type (FEfl:Dyanimcs) --- X1 F I 7 A,
Dynamics.Dyanamics_Algorithm (FEME:NVE) --- E{79 257 TY XL,

*7UTY XL NVE IZiE, BELTEHEFEDNT A =IO, EHEDNNTA—XDRNT VT
DA LELTIEZOM SLLOD_T Const 2% %,

S S
Boundary_Conditions (F&fH:PERIODIC (a_axis. b_axis. c_axis £7TC)) --- Bf&EMH4D

2L
AxX fE o

AT RT VY v VHDRE
Calc_Potential Flags.Bond (GX&fE : 1) --- #E&MilEHR T > 2 v IV DEHE SR,

Calc_Potential_Flags.Non_Bonding (@&l : 1) --- & FEMHEIEH DS,

Hh T — RIHEOHE
UDF Path % - - - Simulation_Conditions.Output_Flags M\ F D5 — ZHIZ DWW TEHHHT 5,

Structure.Position (F%Ef# : 1)
Structure.Velocity (F%E{H : 0)

Structure.Force (GXEME : 0) --- % Atom DJEFE, BWE, JIZDOWTHIDEN, EED A
935,

5. UDF @ Save

BNTGA=RIZDOWTHEREE ML 256, MERKRPKMEINS & 512 GOURMET QX =a—
M5 Save % U721 178 5700,

6. COGNAC 0L

FHRE BEAMTRUZES RFEIZE DY GOURMET Engine Run 2~ KX W EETEHh, &
HZWE, A R ar I rHEZNEY VYA Y KU T, UDF 2 F L7271 V27 MVIZBEILMT
Dav v NEFETT 5,

cognac92 -I bs_lamella_in.udf -0 bs_lamella_out.udf > bs_lamella.log

TS5 LT T 5L, “bslamellaout.udf” (UDF H 1) . “bslamellaout.dat” (F—ZH1) |
“bs_lamella.log” (877 7 1)) HHERKT S
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4.7.3 EFEHERDORTEBN
AFEEDRTE

SHEMEE %2 GOURMET IZ5iAAA T, HRE BEAMRLZLD BFEHIZE Y, GOURMET i
m& 0. Action command ZH\\W T, D FREEZ2RRTEHI &S,
Z DKL, color=mol’ ¥ f&ET B &, T D XS IZFHRMTEDITLUTERREIND,

4.19: D FHALTEDITUTERLZH

Accelrys car 74—< Y N7 74 LADIF RKE— b

ZZTiE. UDF ZEdR T TW\WB 0 FhfiE, BEET — X % Accelrys D ThiG 2 E£TH 74— v hD
—F#, car file format TH T2 HEEMEHT S, TNV LT, ATF—LOEAEDED RTINS, ET
ERR U726 D & [ARED T ETIER U 7= CH, united atom @ F X SHEEAFNZ L 5, H. ADIT Action
command : EXPORT _data... Z/H\T/7> Z &b lisks, il 3 2K,

1. UDF DO AIAH

GOURMET Editor 7 > K7 &b File = Open... ;&R LT, BINd 774V T 70505, [
HIN TV S out/ualamella_out.udf” % ZER 4 2,

2. B A2 ) 7 N DFAIAA & ELT

Z WL 72\ Record (28 L 724, Python:Load... Z3#RLEND 774NV TF7UH LD “FileCon-
vert.py” ZEIR LU CTiiAiAA, Run 2&RT 5, 7077 L8R T T 5 LiidAihAT: UDF OFET 5
T4 L2 hViZ7ualamellaout.car” £ \5 7 7 A IVBER I NS,

ZDAZ Y T MAD scale parameter 1ZEX 0 DA —1) V7T, 1o lZHIGT5A D% HET 5,

ZDESIZUTHERK U 7z car file 1% Accelrys £t Material Studio(TM) DG THiAAD Z L BH[HETH 5,
2 UREETHERE2EE T 5 mdf file JER I NRVDT, V7 M7 Z 7L > TREAVPEL S HESI LA
WAL D 5,
Accelrys DY 7 b U L7 THiAAEN/T — X, MBIZL O KRZMIML, ATy veT7H 1 rih
(¥ Atomistic MD 2475 Z &L HH[HETH 5,
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4.8 (F4# VII) DPDIC& 370y 7 aRYT—DI /OB I
L—3av
CZTEH.DPDYIalb—Yavitkd ABY7uyzaR)v—0, I70fN#rIal—aro

Bl 2R,
iS5 7 7 A IVIFFRHTHERE T 25 D EFRWT, “sample/DPD” LAFIZH 5,

4.8.1 Action SILK IC& B ANT—41ERK

Z Z T, Action SILK Z W T ASB5 V70w 27 2R v — 2400 0FD bRa Y —1ERE2EHRTETF
Bz > WTEd 5,

1. SILK Af17 71V (“potential_map.udf”’)

FTEMNC SILK AJ17 74V (“python/silk/sample/potential_ map.udf’) % &35, ZZ Tl 10
ZHDL =K (Record Number 1% 9. Record Label i& “DPD”) %3 5,

2. UDF (“potential map.udf”) ® Open

GOURMET % #£# L. File — Open... A =2 —755 UDF (“potential_ map.udf”) % Open § 5,
I 121X Record Number 0 D F— X BRRINTWVWADT, GOURMET B TDDOEAZFIZAT A
R X, A FDAEIZ Record Label TH B “DPD” WK REINDZ £ TEH»"T,

3. DT DIEK

(a) Action SILK RY ¥ —7 Y7L —hax v FNDOER
FAIAATWD “potential_map.udf” @ Set_of _Molecules D 7 # VX %LV v 7 LTH NSO
<> N &Y, SILK_CREATE LinearPolymer_Bead_Spring_2_Di_Block... % #9335,

(b) SILK_CREATE _LinearPolymer_Bead_Spring_2_Di_Block... DFE
Z 2 TlE5r 1 ASB5 % 2,400 3 F1EEKT %, # T DT —F T 27 F ¥ —BHUHMNZ Atom DX+ 7 bond
potential M X -1 7, interaction site D X 1 7EEL Z ZTHRET 5,
Z D72z, SILK_CREATE_LinearPolymer_Bead_Spring_2_Di_Block... ;&R L THN
504V RYT, fERT Y70y 7aR)I—DT7 —FTI7F v BLIORT VIV ILEA TE%
B0 DX D IZERET 5,
NI A—ZOFMIE, HBES LUHEB RS,
NIRA=BZDAND Do, OK%2 27 Vv, ZORKTIEX, Set_of Molecules (213
SAENL,

4. Set_of_Molecules ~DE X JAA

DYV TN TIE—EED T ay 7 AR —%2ERTEDT, ZITEHL, 1% Set_of_Molecules
~NEEIRAL,
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x
Mames Walues
name AhBE
numho | 2400
atoml_name 0
atoml_num 5
atoml_name B
atoml _num ]
atoml_tvpe o
atoml_tvpe B
bond_type_in_0 bonddd
bond_type_in_1 bondBE
bond_tvpe_0_to_l bondiB
interactionSite_Tyvpe 0 =ited
interactionSite_Tvpe 1 |zitel
Cancel

4.20: SILK_CREATE_LinearPolymer_Bead_Spring_2_Di_Block... D37 A — X #&E

O, Set_of Molecules D7 A VADHEZ )y 72k hHENBEIAT Y RED,
SILK_OUT_SYSTEM _to_Set_of Molecules... Z#R LB 571 > KU T Continue % #R L 7z
£ OK 227V v 27T 5L “potential map” D% D Record (Z Set_of Molecules 7’EH E X 3,
272U, ZOHRRTIEZ GOURMET DAEY F vy Y aWIZHEEZRAEINDEDAKLDT, Save L7 WER
D "potential map.udf” 7 7 A IVIXEFH X v, @H, IO potential map.udf” 7 7 1 )V EAKIZIX
Set_of _Molecules % B L 72\ E D A0,

5. FiHD UDF 7 7 A IV DIEE

“potential map” 123 ZAE N7z Set_of Molecules, B & OHEIDEIHFM% COGNAC ® AJ) UDF
ELUTHWS D, #H#li UDF 7 7 1 VEER LT, % ZIT “potential_map” D% D Record % & X
g,

ZDHIZ5EIX Editor 7 > R 7IZB NS “potential map.udf” DIV— DT A AV %2 HIV YT
LT, Binsda~vy XD SILK_UDF_CREATE... 2:#IR$5, 2T, BinsuA1 v Ry THA
UDF 7 7 A VA ZES 5 Z L2k D, COGNAC AJ) UDF AMEE N5, ZZTlkd L DHHD-
O, 774 NVEZ%E “A5Bb_inudf” £ LTHL,

4.8.2 AJJUDF DOfF&%k & COGNAC DiEEH)

X2, Action SILK TfEE L7z COGNAC ® AJJ UDF T % “A5B5.in.udf” 2 GOURMET T#ik
A, FHEEMEZME L 2L, COGNAC % ZHT 5,

1. AJ1 UDF DFt A H

GOURMET Editor 71> K7 &b, File - Open... 2E R LT, BINET 71V TITIHN5
“A5B5_in.udf” % FER L THARAL,
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2. WK E DRE

UDF Path % Initial_Structure TH#IHAMEE IZBE T 2 E#H %2 &R E T 5, Initial_Structure A F D F—
RDEREDEBHT S,

Initial Unit_Cell.Density--- #JHiIGF & UL TRESINLRDOEELTH 5,
I TCIRERITLEI N EE 3.0 E AL T WS,

Generate_Method.Method- - - FIHARGEERKIZ D W T D Fik% Gk,
Value Dz £ ) v 2322, ¥ 7 M AZa—dFHN5, TOF LD Random ZEIRTHZ L

£ 9. UDF Path % Generate_Method.Random A FDF— X5 COGNAC IZ k> TEREEINB,

G UB /75T 2 Z DD F— & (121X UDF Path 4 Initial_Structure.Generate_Method.Helix)
TR I NG Z IR,

TR DRRE

UDF Path % Simulation_Conditions ZfHET A Z L IZ X VEESGEZRET D, HELZ/NT A —
RIFLTFTDOEE O TH 5,

(a) &4 F 32 A5M

UDF Path % Simulation_Conditions.Dynamics_Conditions JA F D 5 — X fHIiZ DWW THiHH T
E) o

Time.delta_ T (F%EfH:0.06) --- 1 2T v 74 DK %R,

Time.Total_Steps (FXEfH:10000) --- I 2L —>aryORATY THTH S, 10,000 AT v
T T BEDPEAPIREE L TIZE L2 WVWD T, 100,000 AT v TREEIZET T 5 & LW, G
MR EL 25 DTHER,

Time.Output_Interval_Steps (% E{H:1000) --- DA v X =)V %ERT,

Temperature.Temperature (F%E{H:1.0) - FHEHEE,

Temperature.Interval_of_Scale_ Temp (GFXEfE:0) --- HEAT—V VI DA VR =NV AT Y
T,

*Temperature.Interval_of_Scale_Temp % 0 (Z U7-354. HERA T —1) U JIXEFINZN,
DPD IZHBW\WTIE, EEHGRCHIC X D IREHEP R I N D THERT — U V7 DOBEIZHEN,

(b) YV IboN—
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F4E BEREH

UDF Path % Simulation_Conditions.Solver L FDF — X {lIZ DWW THBT 5,

Solver_Type (F%EfH:Dynamics) --- X+ I 27 A (Dynamics), I =<4 X (Minimize) ®
WEND AN S, Z 2 Tld Dynamics % 3ER,

Dynamics.Dynamics_Algorithm GXEfH:DPD) - E73 5713V XA,

Dynamics.DPD.lambda (#Ef#:0.65) --- DPD OEE) HFERZ R BRDNT A —%, A 31
ZH

BEst A

UDF Path # Simulation_Conditions.Boundary_Conditions JA T D 5 — X fHIZ DWW TS
é o

Boundary_Conditions (F%Efi:PERIODIC (a_axis. b_axis. c_axis £7T)) .- BHREMED
WA

FHETERT VY v VHDORFE
UDF Path # Simulation_Conditions.Calc_Potential_Flags AT D 5 — X HIZ DWW T AT
é o

Calc_Potential Flags.Bond (F%EfE : 1)

Calc_Potential_Flags.Angle (%1 : 0)

Calc_Potential Flags.Torsion (§EfH : 0) --- 2 FWHE/EHOGHEMA, DPD 054, &
BEART VY VOFEIZET 2HH: Angle, BX S _HART V¥ v )VORIRIZET 5H
H:Torsion I&. I ZiTHR\, L7z o TREMEZ 0127 5,

Calc_Potential_Flags.Non_Bonding (%EfE : 1) --- 7 F[FMHEMEMH OGRS,

HAOTF—REHOHZRE
UDF Path % Simulation_Conditions.Output_Flags JA KD 57— X {HIZ DWW TEHHHT 5,

Statistics - - HEPENEOHIEE DOEIR, GERIN-EHLPT X8I0 7 71 VITH
HE NS, UDF IZIEBROUTIZ Db 5T TR THIENS)

Structure.Position (§%&E{H : 1)

Structure.Velocity (F%Ef# : 1)

Structure.Force (F%EfH : 0) --- & Atom DEEAE, HEEE, JIZDOWTH I OER, EfES X O
EEd 5,

4. UDF @ Save

BT A=RIZDOWTHmERFEER L 7256, MEMRPRKMI NS X 512 GOURMET O File —
Save X =2 —(Z X D UDF data % Save U727 37 5722\,
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5. COGNAC DjiZ#)

HRE BEAMTRUZE S RFIEIZE Y GOURMET Engine Run 2 <Y K& O iEETEH, H
LZWE, a9y ROy T rHE NIV VT Y R T, UDFfile DH 5571 L7 bVICKEIL, B
Toavxy N&2FEFTT 3,

cognac92 -I A5B5_in.udf -0 A5B5_out.udf > A5B5.log

THT 5 LTI H L, “A5B5 out.udf” (UDF #iJ1). “A5B5_out.dat” (F—&HiJJ), “A5B5.log”
(B 777 A0) HERKT 2 EERFO 51 HE A DOFEMIZBI L Tk 61 22,

4.8.3 EtERBRORTE BT
AFEEDET

AR E GOURMET IZ3tAAA T, B E BEAMIRLAEZIS LFHIZLY, GOURMET
H & D, Action command ZfAWT, HFEEEZRRT DI LHHEKS,
B2 iZ type % line. bc % atom & U THER L 726% KT,

4.21: type = ’line’,bc = ’atom’ THm: L 724

BHizmInsd &5z, BANELWI A IREERROND Z L b rd,

BRELRABIDETE

Action A =2 — ANALYSIS_scattering_function... # fH\" T COGNAC T#&E L7, JTDEES
LD HELEBZ RS 5 Z LIk S,

AZa—%ERTEe, MEROL>RIAYY RIA Y RIRENEDT, FIZIEKIZRT L DI1Z/8F A
Z—%+Ly LT, Run 75 & E2Z3 D& 5 REELRB OB RV E RTINS, NI A—-XDFEHIZEL T
£”Readme” 7 7 1 )V % £,
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x
| Names | values |
zelridbensity no -
Mumbezh 32
Density f"a":1.0}

| cancel || oK |

4.22: ANALYSIS scattering_function... D37 X — &

Scattering function
40000

35000

30000 /
25000

20000 / \
15000

10000 /

5000

camp-d E—

intensity

D~

—_—
—

0 1 2 3 4 5 6 7 8 9
wave number

4.23: BELEEIE D FR
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FBH5E YTJrPL VR

AETIE, COGNAC OEH /5%, 726 I COGNAC DR DHRED FEMfiEa & A1 w25 UDF @
R E1T S,

5.1 EEIAE
5.1.1 UDF—%&
COGNAC 2MFHT A UDF DIV A2 HIT 5,

e Definition UDF (“cognac92.udf”) --- AHJJ UDF OEEIGLRINT NS, 2D T 71 ) (“cognac92.udf”)
IWERBIZE UDF _DEF PATH TEZHEINTWVWAT A L7 MVIZBWTHEIBHELND S,
GOURMET %5 DOfE), & %\ & gourmetterm TIXHBIMIZEREI N T WS,

e Input UDF .-+ AJ17—% %KD UDF
e Output UDF --- {17 — &2 AFEH» 15 UDF
e Table UDF --- Table Potenital &\ 3Bz E 2, 5 — X KD UDF

e Crystal UDF .- f&FHE 2 T 57200870, L1 X, WFE/E, fractional coordinate 55D
7 — & %KD UDF

5.1.2 GOURMET » 5 DS

GOURMET Tool — Engine Run... # =2 — X Y[ < Engine Run panel iIZEWT, BARD/NNT X —
RaFELTRun KR VIZ X D EEIT 5,

e Run name: --- 50U COGNAC 2 ZE)TA7-DIZKEL-AF% A, REDHIERIZBELT
I¥. GOURMET ¥ = a7 )&

e Server: --- COGNAC ZEFHT AV —N—FKZA 4, B—NIILTEETIGEIFEMTIV

e Engine: --- COGNAC F177 7 1 )V (“cognac92”) % #EHR, Run name IZX D ELSFEINTWN
X ZEOBEIF LW

e Working Dir: --- TV Y VA EEIEIEOT—F> T2 M), ALHUDFDHE5T 1L 2 bV
ERRELTEWIT W

e Parms: - TV Y VEBIFIZEZ S35 A —X, COGNAC D& EEIZMFHEET. o Ezchun

e Input UDF: .- AJJ UDF 7 7 4 V% % $5%E, Always Use Current UDF at Input UDF % F v
2 LT HIT1E Engine Run % #ZH L 7z Edit window TiHiAAENTW5S UDF R HEIMIZIEE I NS

e Params UDF: --- COGNAC iZBWVWTIHFAL BV, ZHoEFEFTLN
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Restart UDF: .- T2V VEHIFFIZ) A X — b UDF 21 8E 35548, TIZTUDF 7 71 V4 %2F6E
3%, Set_of Molecules # AJJ UDF &7 7 41 VS35 AALEEE., 22 TEET 5,

Output UDF: ... tHJ1 UDF 7 7 1 V£ % f7E,

¢ Summary UDF: ... Engine control panel iZEWTHERBARREZITH2HD, YV F—XHN
UDF 289 %, ERDOT 1L 27 MY, 77 VHTLD

e Logger: --- COGNAC IZBWTIIEHL AW, ZEMoEETLW

5.1.3 AV RS UHLDiEENE, BIFEA T a v

Yzl 7y 7 b (unix/linux/cygwin) H 5 WiEaA v K71 Y 7 b (Windows) £ D, COGNAC ® 7'
5L EREL, BIBAEEZTEITTS, U, IV R4 VL 0EFTTEEIZ1E PATH OB
BEBDFRESIN TV DHENDH S, gourmetterm ("GOURMET_2007/bin” 22Ny F7 74 )i 5\ L
YINVAZVTR) EHWS L, IhSOREZBPHBMNICRES Nz )b (Av Y F) U1 Y FUai
@J@‘é@f“ INEFMHATEE IV, HD VI gourmetterm (ZENNT WS & 512 pfsetenv & LB T 5 LB

BREMMThNE DT, BEY 2 VA2 ) FMECMATEL LW,

% cognac92 -1 input UDF {-O output UDF} {-R restart UDF} {-n number of thread} {-p order of precision
of Structure output}

{-s random seed}

e input UDF --- AJJ57—% UDF
e output UDF (option) --- {{JJ7— & UDF
e restart UDF (option) --- Y A& — } UDF

e number of thread (option) --- COGNAC I& Version8.3 & ¥ OpenMP (Z & 5 iZ{b 3 FERE X, WiF
ARETOBIEA L Yy RBEEET 5. 7740 Mild L

e order of precision of Structure output --- 7Y 27 MUHIIZEWT, FEE, EE, DOHEITOER
MiflE & E, T 74NV ME6, 72720, VAR — NGOKERED 2O, Hfk L 3 — R OMEUE 14 M7
FEEINTWS

e random seed --- Random seed, ¥8E LR WESIZ TS0k BHBMIZREI NS

GEE) Windows MinGW BREZIZ T VA )V U772 ET T 714 VA LENT 5854, pthreadGC2.dll &
WO T 7 A INDBBETHD, ZOT7ANMET7Y)—=TEX 2 a—RTEBLDT, COGNACEFT7 71
CRL, 7ANLKX=IZBWVWTEL & LW,

(fifi 1)

1. 3 UDF Z2fE LxWiga., HAlk. -Ri2&k 3 2% — 1 UDF e S A& —k UDF 12
I3 NIE-TI THE T 5 A1 UDF IZ Append 15

2. HJJ UDFIZ-R CTHRET AV AX— b UDF LR U UDF #$EL=5EEH. HAOlEY A X — K UDF 12
Append TN 5

3. -RTYAX—b UDF 2 EL=HE. ASTUDFIz8WTY AXZ— bk UDF » 5 Set_of Molecules
B EHAAL, [FRFIZ Initial_Structure.Generate_Method.Method »° RESTART D&%, FEiE
FT—REHLIIZTHRET S UDF hroimArlENnD
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5.1.4 FOHOEFRA T3
COGNAC iZx v Y VEFUIMIL T OF[H%E & 5,
o -V . . EfFEVa—INDONAN—VarvrERRTS

o C..- [HN—=Y 3 »® Input UDF % &fHiNN—Y 3 VAT 5
({1
% cognac92 -1 [HN—2 3 > @D UDF 7 7 1 V4 -0 iz it fE I b &/ N—Ya > D UDF 7 7 1)L
% -C

5.1.5 T HE

GOURMET Engine Run panel & COGNAC %i&Z#) L 72%i%. Engine Control panel [ZHEWTY 3
TDEILEEITD T EDHKD,

Engine Control panel IZ5 T, Stop #:#R L7254, BT ORMKAT Y 7OER % 1)) UDF (2 &
SHUT, EHEKTT S,

Kill #3#RU 728586, THEARAT RV =T VI L RLVTKIl SN5DT, 1 UDF IRIEFEICEEAF
NIRNGENDH 5,
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EBH5E YIrLUR

5.2 A7 UDF #&:n
AJTUDF Ik, AFD 8 DDfEEAR XL bR TW5B

e Simulation_Conditions

Ul
X
b

SR GRE. FH. RALATY 7, 7ovH 7% o

Initial_Structure
HIIREIE DR (random /helix/crystal /restart 55)

Molecular_Attributes
YIalb—YaVIZHVWAETE, fERT VY v VEDRE

Interactions
FFEERT v, BERT VY IVE X UNG D

Set_of_Molecules
DTS AW, BE, RFo vy bOo781 V%) ORE, H7 74V L THRHDZ &b Ak

Structure

Set_of _Molecules TE# U724 THEEICRIG L 72, Atom DR (B, @&, f), LU=y b
LV OWERERD, BHEIEVAZ—FT—REUTHT 7 ADoGAHrrEND, WIHHEEEE F 7212 E
RS B E I

React_Conditions
L BOG (REE DA, ) 2D KD DD E, (bFRIGEZR LBV Ialb—YaviZsn
TIERE

Unit_Parameter

BMHEIZET A A — ) VNG XA — R & D

Draw_Attributes
View HE BT HHEIZET 237 A =X %KD, COGNAC IZBIF5YIalb—a yORIZIE,
ffAZNS Z 37, AJ1UDF CHRESINED., T FH 1 UDFizHhE N5,

KREI~ERIZENTA—ZDV A2 T, BT A—XDOFHHMIZOWTIEAXEZSHROZ L,
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# 5.1: Simulation_Conditions

UDF /S 244

”Dynamics_Conditions”

BRI 2GR SAT DRE

”Dynamics_Conditions.Max_Force”

”Dynamics_Conditions.Time”

”Dynamics_Conditions. Temperature”

”Dynamics_Conditions.Pressure_Stress”
”Dynamics_Conditions.Deformation”
”Dynamics_Conditions.Moment”

” Dynamics_Conditions. RATTLE”

Atom IZEAT A2 NPRZ LA EIZR2E, YIalb—va
vEEIE
F—=&ZNYIalb—YavATy T, XA LAT Y 7%
YIalb—YaviREICETA8E (MD IZH T 5 IEEIE
TIVTYV AL, HEWEREA T =) V2BV THER)
AEBES. AR L AT B EE

A K BER., 30 IRENCET 5&%E

ik, [A#RE— A bOFE, K, EILOFE
Rattle(#15H) DFE

”Solver”

MD/MM D ##& 5

”Solver.Solver_Type”
”Solver.Dynamics”

[Keyword] DYNAMICS /MINIMIZE
MD D% E

”Solver.Minimize” MM D FHE

”Boundary_Conditions” BRSO E
”Boundary_Conditions.a_axis” a Tl DB
”Boundary_Conditions.b_axis” b il D Fi 5t S
”Boundary_Conditions.c_axis” c fl D5 St

”Boundary_Conditions.Periodic_Bond”

SRS 2 BB U KB 2 G025 bDT 727

”Calc_Potential Flags”

RF Vv VEHETENEIDDT 7T ORE

”Calc_Potential _Flags.Bond”
” Calc_Potential Flags.Angle”
”Calc_Potential _Flags.Torsion”

”Calc_Potential _Flags.Non_Bonding_Interchain”

”Calc_Potential _Flags.Non_Bonding Intrachain”
”Calc_Potential _Flags.Non_Bonding_1_3”
”Calc_Potential _Flags.Non_Bonding_1_4"
”Calc_Potential Flags.External”

”Calc_Potential _Flags.Electrostatic”
”Calc_Potential _Flags.Tail_Correction”

Bond Potential DFIHEEZITI ME I DT 55

Angle Potential DEIHEZITS NES D7 5

Torsion Potential DFIEZITI N E S DT T

43 ® Non bonding interaction DFH %2175 02 5 D
757

43D Non bonding interaction DFHEZ2FT 50X 5 D
757

1-3 pair ® Non bonding interaction D FHE %2175 22 & 5 0
D757

1-4 pair ® Non bonding interaction D FEZ 4T 5 ¥ S »
D757

External interaction DFIHEZITINE I DT 57
Electrostatic interaction DFHHEZIT S NE S HhDT T
Non bonding interaction @ tail correction %175 72 & 5 »»
D757

”Qutput_Flags”

SR LUiE%Z UDF IZH S0 E5207 50

”Qutput_Flags.Statistics”
”Qutput_Flags.Structure”
”Output_Flags. Averaged_Structure”
”Qutput_Flags.Correlation_Function”

TRV F— ENFOYEFER DTN
JERS, HEEFEDT— R

PEAE, HEED XSRS T — X

H S AHEIBE R D on the fly Hi

”Density _Output”

JERET — & X D IR 2R L THIJI S 2 HEE
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% 5.1: Simulation_Conditions
UDF /S 24, | sk

" Density_Output.Calc_Grid_Density”
”Density_Output.Interval_of_Calc_Density”
”Density_Output.Collect_Density_Steps”

" Density_Output.Num_of_Grid”
”Density_Output.Radius”
”Density_Output.Normalize_On”

BENMMG2HETEINE S D755
BEAHETAMET — X2 ) T E AL v R—N)L

BEEHETIHET —RE2Y YTV ITTEATY T
HEEZFET I TOT A X (x,y,2)

EEDH 2GR T DML 55 atom DA
BT 2MES D757

” Constraint_Conditions”

Atom DR DFEE

”Read_from_Restart”

” Constraint_Atom][]”

WHEZUEZ D)V AR =D T 7ANDSEARLDRE DD T T
s
K9 5 Atom Dt v b
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Z 5.2: Initial_Structure
UDF /S 24, |

”Initial_Unit_Cell”

a=vw hEILDH

”Initial_Unit_Cell.Density”
?Initial_Unit_Cell.Cell_Size”
?Initial_Unit_Cell.Shear_Strain”

1 W
AX B 5

R DI
Lees-Edwards I &2 AWBBR D, #HAD shear strain

”Read_Set_of_Molecules”

Set_of_Molecules D&MD #E

?Read_Set_of_Molecules.UDF _Name”
?Read_Set_of_Molecules.Record”

Set_of_Molecules # #i&iAT UDF
Set_of_Molecules #% i A3A T Record No.

” Generate_Method”

HIRREE DFEAIA A, B B \WNIFEAETTHEDIRE

” Generate_Method.Method”
” Generate_Method.Restart”
? Generate_Method.Random”
” Generate_Method.Helix”

” Generate_Method.Lamella”
” Generate_Method.Crystal”

[Keyword] #JHIHEiE DR
DAR—FE— NIZETBHE
FEEHEIE DR IZ BT SRR RE
A 72 & AMEE O A I B9 % 3%
Fhim T A TGO T 5 5%E
(FfE D UDF 1250 & N7k FRE BF I 5D <) AR ORE S
DIERIZBES 5 3%

”Relaxation”

PRSI DR DR E

”Relaxation.Relaxation”
”Relaxation.Method”

”Relaxation.Max_Relax_Force”
”Relaxation.Max_Relax_Steps”
“Relaxation.Use_ RATTLE”

YIRS ORER DR
MHEEEMO T LT ) X A
ICS/MINIMIZE

EAIDOBRIZ atom (25 1%y b T 5EME
BEFIA T v 7O RKAME

EMIFHERZ Bond RATTLE 2 W57 54

[Keyword] DYNAM-
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# 5.3: Molecular_Attributes
UDF /S 2% Ik
” Atom_Type][]” atom DX A FIZET 5 FE
” Atom_Type[*].Name” iR e 0D 44 i
” Atom_Type[*].Mass” JH FHEDE &

”Bond_Potential[]”

WEEXRT VY v )L (Bond Potential) (ZBHd 2 & E

[
”Bond_Potential[*].Name”
”Bond_Potential[*].Potential Type”
”Bond_Potential[*].R0”
”Bond_Potential[*]. Harmonic”
”Bond_Potential[*]. FENE_LJ”
”Bond_Potential[*].Gauss”
”Bond_Potential[*].Morse”
”Bond_Potential[*].Bond_Polynomial”
”Bond_Potential[*].DPD”

.Table_Bond”
.User_Bond”

”Bond_Potential[*
”Bond_Potential[*

}
]

Bond Potential ® %l

Bond Potential ® % 1 7 [Keyword]

SRS G

Harmonic Bond Potential 12 B3 % 3% %E

FENE+LJ Bond Potential (29 2% %E

Gauss Bond Potential (289 % % &

Morse Bond Potential 12383 %%

Z IHAT DB % #7 > Bond Potential 12 B3 5 3%
DPD DB 5 15 Harmonic X 7 7@ Bond Potential (2
THEE

Table . Bond Potential (23 5%
I—H¥—F#HD Bond Potential 12T &R E

” Angle_Potential[]”

K& fART ¥ vl (Angle Potential) (2R3 3 35

[
” Angle_Potential[*].Name”
” Angle_Potential[*].Potential_Type”
” Angle_Potential[*].theta0”
” Angle_Potential[*]. Theta”
” Angle_Potential[*]. Theta2”
” Angle_Potential[*].Cosine”
” Angle_Potential[*]. Theta_Polynomial”
” Angle_Potential[*]. Table_Angle”

[

” Angle_Potential[*

Angle Potential D44 H{

Angle Potential ® % 1 7 [Keyword]

AT

Theta Harmonic Angle Potential (289 5%

Theta Harmonic 2 Angle Potential (283 % %
Cosine Harmonic Angle Potential 12 B3 % & &

2 IHAT D% F D Angle Potential 2B % #&E
Table JE XD Angle Potential (23 % 5%
I—HF—EFED Angle Potential (ZB3 % % E

”Torsion_Potential[]”

“HAKRT VY v (Torsion Potential) 1ZBHT %% €

" Torsion_Potential[*].Name”

”Torsion_Potential[*].Potential_Type”

" Torsion_Potential[*].Cosine_Polynomial”

]

]

]

]

]

]

]

]
].User_Angle”
[

[

[

"]
”Torsion_Potential[*]. Amber”
”Torsion_Potential[*].Dreiding”
”Torsion_Potential[*]. Table_Torsion”

" Torsion_Potential[*].User_Torsion”

Torsion Potential M4 H{]

Torsion Potential ® & 1 7 [Keyword]

%2 I HL D B %L % £ D Torsion Potential 1ZB89 % % &
Amber # Torsion Potential {283 %3 E

Dreiding # Torsion Potential (289 % 3% E

Table 23X Torsion Potential (29 % 5%
I—H—EFD Torsion Potential (29 2% E

b2

" Interaction_Site_Type|]

Interaction site D X 1 7 (23 % &

*

"Interaction_Site_Type[*|.Name”

)

Num_of_Atoms’

.Range”

[
[
" Interaction_Site_Type[*
"Interaction_Site_Type[

[

]
]
]
]

" Interaction_Site_Type[*].Rigid”

Interaction site type D% il

Site Z €9 5 Atom D

list D<K 2B, VAT v 7T 2RAHERE

2 atoms PA_E T Interaction site Z €& T 555, DOV 1 %
Mitke UCHHEZEZE L T/2bDT7 57

”Electrostatic_Site_Type[]”

Electrostatic site D X 1 7 I[ZBHT 2 &E

*].Name”

[
”Electrostatic_Site_Type[
" Electrostatic_Site_Type[*]. Type_Name”
[

" Electrostatic_Site_Type[*].Polarizability”

Electrostatic site type M4 il
Electrostatic site type D X 1 74
Electrostatic site type M /R
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#* 5.4: Interactions

UDF /S 2%, | ok

”Pair_Interaction|]” HREEMEAEA (Pair Interaction) (2B % 3%%E

” Pair_Interaction[*].Name” Pair Interaction 4 Hif

” Pair_Interaction[*].Potential_Type” Pair Interaction ® X A 7 [Keyword]

[

]

[*]

”Pair_Interaction[*].Sitel_Name”

”Pair_Interaction[*].Site2_Name”

”Pair_Interaction[*].Cutoff”

”Pair_Interaction[*].Scale_1_4_Pair”
]
]

*

?Pair_Interaction[*].Lennard_Jones”

”Pair_Interaction[*].Lennard _Jones_ EV”
”Pair_Interaction[*].General_Lennard_Jones”
”Pair_Interaction[*].Gay_Berne”
”Pair_Interaction[*].GB_LJ”

” Pair_Interaction[*].DPD”

" Pair_Interaction[*].Morse”

”Pair_Interaction[*].Bukingham”

”Pair_Interaction[*]. Table_Pair_Potential”

”Pair_Interaction[*].User_Pair_Interaction”

Pair Interaction Z/Ef X E 5, X} & 75 Site DRI
[

Cut off Fhgf

1-4 atom @ Pair Interaction D AT —)ILV 7 7 7 X —
Lennard Jones Pair Interaction (ZB89 % &%

Lennard Jones with excluded volume Pair Interaction
2B AR

General Lennard Jones Pair Interaction (283 563
Gay Berne Pair Interaction (ZB3 %% &

Gay Berne - Lennard Jones Pair Interaction 1ZB9 %
RE

DPD DERIZFHW 5315 Pair Interaction (ZBHd 53%
Morse DFRIZF W 545 Pair Interaction (2B 9 % 3%

"
Bukingham DFRIZFH W 5415 Pair Interaction (283
B RE

Table JERA. D Pair Interaction (ZBH3 28 E
I —H —FFED Pair Interaction IZHT 5 HE

”External Interaction[]”

WGz X 2 HEAER (External Interaction) (ZBH3 %

=g
53

X RE

”External Interaction[*].Name”
” External Interaction[*].Potential_Type”

”External Interaction[*].Site_Name”

”External_Interaction[*].LJ_Wall”
”External_Interaction[*].LJ_Atomic_Wall”
”External_Interaction[*].Static_Field”
*].Density_Field”

*]

*]

*]

”External Interaction[*]
” External Interaction[*].Velocity_Field”

"]

*]

*]

]

*

”External_Interaction|[*]. Total_Density_Constrain”

” External_Interaction[*].External_Angle”

*

” External_Interaction|*|.External_Torsion”

”External_Interaction[*].User_External Field”

External Interaction M4 Hi

External Interaction @& 1 7" [Keyword]

External Interaction Z{EH I &5, Xf & 75 Site D%
Hil

Lennard Jones type flat wall (ZB3 2 5% E
Lennard Jones atomic type potential |23 % 3%
Homogeneous field {289 % & E

Density field 2B %%

Velocity field (ZBHd % 3%

Total Density Constrain (ZB9 % 3% E

External angle potential 1Z B3 %% &

External torsion potential (Z B3 % 3% &

a1 —¥—E&ED External Interaction (2B 2% E

”

”Electrostatic_Interaction]]

B EAEHICBE T 5 8E

”Electrostatic_Interaction[*].Name”

" Electrostatic_Interaction[*]. Algorithm”

”Electrostatic_Interaction[*].Dielectric_Constant”

" Electrostatic_Interaction[*].Scale_1_4_Pair”
?Electrostatic_Interaction[*].Cutoff_Coulomb”

*]
”Electrostatic_Interaction[*].Reaction_Field”
7 Electrostatic_Interaction[*]. Ewald”

[*]

?Electrostatic_Interaction[*].Field_Electrostatic”

Electrostatic Interaction M %47

Electrostatic Interaction DEMAE 7NV T Y XL [Key-
word]

VAT LD HFHER

1-4 atom [ Electrostatic Interaction D A7 — )L 7 7
7 R—

Cutoff 73V X LIZET B &E

Reaction Field (ZB83 % #&E

Ewald (ZB89 53 E

Field electrostatic 7L TV X LT 2 & 5E
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# 5.5: React_Conditions

[ UDF /$2%, [ Rk
| "React_Flag’ | MFHIEEMD ANBHES DT 55

” Atom_Exchange”

Atom Type DEHIZFHT 58 E

”Exchange_Type_Array(]”

Atom Type DEH X 1 T DFFE

”Bond_Creation”

FEEERICET 2T

”Bond_Creation.Reactive_Atom[]”

”Bond_Creation.Creation_Type_Array|[]”

”Bond_Creation.Potential_Assignment”

KISZBEH % Atom DEE
FEAER XA TOHE
FHUZ AT % Angle/Torsion DR T ¥ ¥ ¥ LVEEE

”Bond_Scission”

KGR B 5%

”Bond_Scission.Bond_Scission|[]”

fig#ft 9™ % bond DFKAE

# 5.6: Set_of_Molecules

UDF /S 2%, | sk

”Molecule[]” 31 DL

”Molecule[*].Mol_Name” 7 F DA HT

”Molecule[*].atom][]” ZD53F (Molecule[*]) A3KD Atom DL
"Molecule[*].bond[]” Z D5 ¥ 13K D Bond DS
"Molecule[*].angle[]” Z D53 F DD Angle DELS
”Molecule[*].torsion][]” Z D43 FH3¢D Torsion DRELS
"Molecule[*].interaction_Site[]” Z D431 73K D interaction_Site DR
"Molecule[*].electrostatic_Site[]” || Z DT HEED electrostatic_Site DALS

Jy77L >R




5.2. A7 UDF f&sx

123

# 5.7: Structure

UDF 2%, | sk
”Position” Atom DAL E

)

" Position.mol|]’

Set_of_Molecules ® molecule[].atom[] & [ Ugi&E%Z £ D, Atom DALE
% N D 7= HETE AR

”Velocity” Atom D& E

”Velocity.mol[]” Set_of_Molecules ® molecule[].atom|[] & [ Utgi&E %D, Atom DHEE
Z N - HEIE IR

”Force” Atom 205 H

”Force.mol|]” Set_of _Molecules ® molecule[].atom|[] & @ Ugi&E %D, Atom (X
% 77 % W& 7= KAk

” Unit_Cell” Unit Cell DIHR

”Unit_Cell.Density”

7 Unit_Cell.Cell _Size”

7 Unit_Cell.Cell_Size.a”
?Unit_Cell.Cell _Size.b”
”Unit_Cell.Cell_Size.c”

7 Unit_Cell.Cell_Size.alpha”

7 Unit_Cell.Cell _Size.beta”
?Unit_Cell.Cell_Size.gamma”
?Unit_Cell.Shear_Strain”

Unit Cell D&
a il =

b &

cHhE

aff

B

~ £

Lees-Edwards I 544 D& @ shear strain &

3 5.8: Unit_Parameter

UDF 2 || 7k

”Name” a=v bty b DAF]
?Comment” || I A > b

”Mass” Reduced mass
”Energy” Reduced energy
”Length” Reduced length
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% 5.9: Draw_Attributes

UDF /S 2 | mnk

” Atom_Type[]” B %E#T 5 Atom_Type
” Atom_Type.Name” Atom_Type D% Hi

” Atom_Type.color” tBDIEE

” Atom_Type.trancparency” EHE DT

” Atom_Type.radius” FEDIRE
”Bond_Potential[]” JE: % €% 9 % Bond _Potential
”Bond_Potential.Name” Bond_Potential D4 i

” Bond_Potential.color” BOIEE
"Bond_Potential.trancparency” || ZEIHE DfEE
”Bond_Potential.radius” FEOIETE

"Molecule[]” EMEEERT 20 F
”Molecule.Mol_Name” 3T DEHET

”Molecule.color” tBDIRE
”Molecule.trancparency” EHE DT
”Molecule.radius” YROEE

PAF, MR Z &Iz, AT — X DRI %75

5.2.1 FEZFEIE
NS A—49DH

fifl 2 D ANF1/3F A — & X float,int,string FDOWRF - 7-HDF— X 2H 5, GOURMET T&RRLU-HA.
T—REUTHEABRERMPNRIA—RDARIL EHIZRKREIND, 7272 GOURMET (28Tl bool #4
DEFIIYF— ML TRV, COGNAC IZBWTid bool LDZEH DAL LT short ZFHWTE D, short B
DINT A —RITIFHIZ 1(true), O(false) DIEZEZ AT B L HI12T 5,

AAXFFDF L

#l 21X Dynamics OFIZEIRT 270 TV XL7%R Y, FHGEL U TEHEINT WS keyword 2 AT 55
BIFRXF, INXFDOREANIBEIRN, F 72 XFHOHFTHD 2 I X FHIHRIZ AL ENE 2561 . T
D RPN THIRE NS,

—} Atom_Name DR IZATLED string 2 AN TERHBIZE U CTIEIAXF., MNFOXFZT S, AN
UDFIZBWT, YAX— |k UDFEZ2EET DD UDF 46 KT, /NN FIERBIE N5,

5.2.2 Simulation_Conditions
Dynamics_Conditions
BB 78GRSR D%

e Time: h—XN¥Iab—YarvAT v/, RALAT Y TEDHE
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— delta_T --- X1 LAT Y 7T At
— Total Steps --- h—&Z VAT v T
— Output_Interval_Steps --- T—XH N %ET514 VX =)L

e Temperature: ¥ I a2l —Y a3 VREICEATL8HE (MD IZHB T 2IRERET VIV XA, H25\VIFHE
EAT—1) v 7 IZBWTER)
— Temperature - - - % THEE

— Interval_of_Scale_Temp --- I@EAT —ILEITH A X —\)L

e Pressure_Stress : #MES. ALV RIZEHT 5% E

— Pressure --- ZELEN

— Stress -+ EA N VAT VYV (XX,yY,22,Y2,2X,XY )

e Deformation : MFIZ LB EHK. T 0RENZET 2HE

— Method - - - ZFH 5 \WET 0 IREND HIEDIEE, [Keyword] Lees_ Edwards/Cell_Deformation
— Lees_Edwards : Lees-Edwards 7))V 3V A LI2 & %3 0 B OFRE
* Method - - [Keyword] Steady (€% 73 0, [H/N— 3 »® Static & D £ H))/Dynamic(E)
9 0)
x Steady.Shear Rate --- EHT D DD 0 #E, ZAbEK dy,,/dtr~ ] TH=Z 5,
* Dynamic.Amplitude - -- 3 0 ODEOFRAEEE (KO TH)
* Dynamic.Frequency - -- BfJ3 D OFRD HHE 771

— Cell_Deformation : ¥ IVEFEDHKE

x Method --- YIVERDHEDIE, [Keyword] Deformation_Rate/ Simple_Elongation
/Oscillation

* Interval of Deform --- ERIZ VAR 21751 VX =)L
delta T% 1 ATy 7295, HBATY TERIHLD0EE LA (Interval_of Deform=1),
EWARMED 1= DFHERED BB DT, VI ab—Ya VTKEIRWEEICMEE H I TH &
W, ZOAT Y THbEE £ ORMZHE L TH, Deformation_Rate & %\ Simple_Elongation
THZ2HEEITZEL W

* Deform_Atom --- ¥V 2ZFTHEI, A% DFETFHRRHIZT 74 YERIELENE S DD
777

x Deformation Rate --- YVOZEHET >V )V, ZA0HE de/dt[r '] TEEIND

* Simple_Elongation.Elongation_Rate - - - z fll S~ DM RZYO#E, dL,/dtlor~!] TE
E g

* Simple_Elongation.Poisson_Ratio - - - fiERDKRT Y VI (0-0.5), AJMEIZIEUT x,y /5
MO Y A XWERT 3

* Simple_Elongation.Axis --- fHEE— R, [Keyword] z (z#iAMDO—ffE) / xy (xyF
D% il &)
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* Oscillation. Amplitude - - - BIHEDOBROHEKELR (KD TA)
* Oscillation.Frequency - - - R DOER D R [r71]

* Oscillation.Poisson_Ratio - - - BIHIEDERD AT YV VI (0-0.5), ASMEIZIG U T x,y F

DENY A ADERT 5
— Moment : i, FH#ZE—X 2 FOEHE, ), FIEORE, 77ZUE—A Y FDELEDOKEE
Constraint Atom 3% %56, BfFIZRGE S 7 n

+ Interval_of_Calc_Moment --- E— XA ¥ M55, HiJ), 19 58E, Calc. Moment =
true(1) RO AHEZ]

x Calc_ Moment -+ E—A Y M2FHHETEINE S DDOT7 T

* Print_Moment --- E—XA Y s 20T 5085007 52, Calc_Moment = true(1)
DD HAZY

* Stop_Translation - - - WiHEE—A > b Z2FIETEMNESHD 7 T2, Calc_Moment = true(1)
DD HAZY

x Stop_Rotation --- [MEEE— X > M ZEIETENES0DT T 7,
Calc_Moment = true(1) DFRDAHZ)

GER) COGNACIZEWT, [EEE—A v M, AERSKME2EHIET, H200F0
HODRCILVHIZIFIET A A A —VDOMEE CIZEHE L T W5, EREEN 555N A EEEE — A
VHNERERDZDTHE,

— RATTLE : RATTLE &<

* Bond --- Bond RATTLE 2@ T 50500757

* Bond_Potential Name --- RATTLE % #fi3 % Bond_Potential Name ® Y A b, 8%
DN AL TR TOD Bond 12 RATTLE Z23#MA$ 5,

* Angle --- Angle RATTLE %#/H 3 20 55D7 72, Bond=true(1) T»H 2HKDAHEL)
* Angle Potential Name --- RATTLE %i#H 4 % Angle Potential Name ® Y A b, 5%
DEENEAIET ATD Angle 12 RATTLE % M3 5,

x Threshold - - - IR EfH
x Use_ RATTLE - - - fEfIZIEIZ Bond RATTLE ZFH\W5 7 52, 53— a3 VIHIIZES
MABHRIZHMOTUE S HE 2 M54 3

e Max_Force --- MD ¥ I 2L —3¥ a VHIZ atom IZEHT % force I DfEIA Bz b &, I al—
VavEEETS, BHMUTERKLSY I a2l —vavaTbRnabii#edT s

Solver
MD/MM D&% 5E
e Solver_Type - -- [Keyword| DYNAMICS/MINIMIZE
e Dynamics : MD D&

— Dynamics_Algorithm - -- [Keyword]
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NVE

NVT_Nose_Hoover

NVT_Berendsen

NVT_Kremer_Grest

NPH_Andersen
NPH_Parrinello_Rahman
NPH_Brown_Clarke
NPT_Andersen_Nose_Hoover
NPT_Andersen_Kremer_Grest
NPT_Parrinello_Rahman_Nose_Hoover
NPT_Parrinello_Rahman_Kremer_Grest
NPT_Berendsen

NPT_Brown_Clarke

SLLOD_T_Const

SLLOD_PT_Const

DPD

% keyword DREMRICBEA L CTHAT 5, FEL X B 2SO Z &,

x+ NVE
SRA20h ) ZANT BTN, WBEAT—VEITFS ZIEAREEL -, NVE 21X T Lees-
Edwards 5i5t5F [20]) Z W TR AMIREI 2 52 5 Z & "k,

* NVT_Nose_Hoover
Nose-Hoover {12 & % I 5 il )

* NVT_Berendsen
Loose coupling %2 & 2 Ji& & il {#

* NVT_Kremer_Grest
Random force(Langevin dynamics) (Z & 2 i il £

* NPH_Andersen
Andersen #L5EN IV b =7 VIRIZ & B E ST

+ NPH_Parrinello_Rahman
Parrinello-Rahman #E3ENN IV b =7 VB KA B AWENHIE, 2=y bVAEZFETL
Ta=y bV EDAZEMNLIZ £ 0]

* NPH_Brown_Clarke
Loose coupling 12 & 2 B GMHED G, 2=y heVAEZEELTI=ZY FEIVROA%
v RvANS P

* NPT_Andersen_Nose_Hoover
Andersen KBRSV b =7 VIRIZ K BJEJIHIE + Nose-Hoover K12 & BiEHIH, 2= K
ENVES[LED H

* NPT_Andersen_Kremer_Grest
Andersen #E5EN IV b =7 VEIC K BJESHIE 4+ Random force (2 K BIREHIH, 2=v k
ENVE[LERD B,

* NPT _Parrinello Rahman Nose_Hoover
Parrinello-Rahman #I£5&/N )V b =7 U IKRIZ & B E STl + Nose-Hoover %12 & % i & il 1,
=y bRV ERAGERA, 2=y bIVAEEZEREL Ty b RIVROAZMIIZAIZE
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x NPT_Parrinello_Rahman_Kremer_Grest
Parrinello-Rahman #E5E/ )V b =7 ViEIZ K B E A + Random force 12 & 2 iR il 4,
2=y b EVAEORELRATI= Y bR I)VEIFMATLIZ A2,

x+ NPT_Berendsen
Loose coupling ¥£1Z & 57, iREHIHE, 2=v M VEAER DA, RETHIEIL NVT Berendsen
TITYVZXLIZHES, JEAGEL D XATHEOND pic kD, HTOmEe 1=y LYo
A AT—=VT B,

x* NPT_Brown_Clarke
Loose coupling {2 &K 2 £, mEHIE, 2=y M IVEAERA, 2=v hRIVAEZEEE
LCaz=y beVEDOAZRMNIZERT 5 Z &6 A6, REHIEIZ NVT _Berendsen 7L I
D ZALIZHED, FESHENIE Berendsen D 7V 3 XL %2FEEE L, 220 RUZHRES,

* SLLOD_T _Const
SLLOD + Lees-Edwards S5t 5/ CTH AWK EI 2 5 2. Nose-Hoover 12 & 0 i il
COGNAC IZB\WTIZSLLOD IZ & b ¥ AKREIZ 2 256 1%, FICRERIEZ4T 5, Version
8.0 X WIREHIMMD T IV TV XL %KLL D Nose-Hoover EIZZEHE L 7z,

* SLLOD_PT _Const
SLLOD + Lees-Edwards BE5t 5 T A Wi #) 2 5 X . Nose-Hoover #%(Z & 0 i B Hil1#, [F
K12 Parrinello-Rahman ¥5I12 & D RGOS T 2§t 7405 4, DFA. 2z HADIEH
EHIET B7202=y )L cHliDAZIT 5, Version 8.0 & D [EHFMEDO TV ITY) X L%
Loose-Coupling # & » Parrinello-Rahman & IZZ R U 7=,

+* DPD
Dissipative particle dynamics, §Z24 /&

BAUFIZ Dynamics THRET 5837 A —X &2 H T2, FEED AN TIHERL 72 Dynamics_Type O
BATL a2 BDTHIVE—HADNT A =R ERET B0, AEKRD NI A-XPELDOTIIT
(B S UL e g

* Q --- Nose Hoover iE1Z L 2 IREHIEIOBIZHWS, By ohy 7)) v 7a Ak b

* tau_T --- Loose coupling &2 X BIRERIBEOBICHWS, Ay TV v r7arvAxy b

+ Friction - - - Kremer-Grest (2 & 2 iR EHIE OB AW, Friction constant

* Cell Mass - -+ RN IV b =7 VIRIC K B EHIBIOBRICHWS, 2=y bV ORAEE,
H& M ORIt % Fi Dot & % LS

* Fix_Angle --- FFEHENFIHOBIZH NS, 2=y b VAEZEET 2N E S 00T F 7,
true(1) CTREIE,

* Fix_Cell - - - IEESENHIHOBIZH WS, EET 22 VADIEE, x (aliOAEE) | yz (be
% [E ) Fil, xiso (afllZEET 5 LA be MO LR ZEE L TER) |, isoxy (ab il
DI Z[EE L TER) ¥ % A, Fix Angle = true(1) DD AHR)

* tau_P - - - Loose coupling i#£(Z &K B ENHIBEOBICHWS, Ay TV v r7avAry b, 72720
Berendsen 7 )b T R A2 B WTIFSHRERER B[P(= ML~1T-2) '] 2 & A7 7,/8[ML~1T]
DWLE IS ([16] 2H). %7z Brown-Clarke 7))V 3V AL IZEWTIE D RO m (2 L.
ML72T~ 1] ootz 5 (0] 28)

x lambda --- DPD QD KREFED IZHW 51 B EIE velocity Verlet DfRE, 231 X2

e Minimize : MM DK E
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— Minimize_Algorithm - - - [Keyword]

Steepest_Descent ... E2AME Nk
Conjugate_Gradient ... XA
Cascade ... Steepest_Descent & Conjugate_Gradient %L TH7 9

— Max_Iteration - - HK® iteration [H]ZX

— Converge_Force --- PURHEME, TRTORFIZORNE AR ZDHEM R IR

— Output_Interval_Steps --- T—XH DA VX =)L

— Cascade.SD_Max _Iteraction - - - Cascade 7V TV XL DEED Steepest Decsent DFK iteration
— Cascade.SD_Converge_Force - -- Cascade 7V 3V XL DEED Steepest Decsent DU H | /EfE

— Strain_Tensor[] --- #Jfl2 =y b LI L TEHEZ S, BT V)b, ZF —minimize % fil5] %
RO K

Boundary_Conditions
BESRSR DR
e a_axis,b_axis,c_axis - -+ &% O &IV DBER &M
[Keyword] NONE/PERIODIC/REFLECTIVE1/REFLECTIVE2
— NONE

RSV

— PERIODIC
IS4, COGNAC TlX 2kmd L O 3T AMIBE R &M Ik L, BEhikeL, #
Fitvn) 2 ER—L

— REFLECTIVE1/REFLECTIVE2
tHTBY 2 MIBWTHHICHTE I Wi, 2R H — N BB G [Ba] &2 H— k.
REFLECTIVEL (% r = Cell,q, DHEIDA AR H — R REEEREME2ZR L, r=0 OHEIZBIFRS
fEEZR LR,
—7 REFLECTIVE2 X r = 0,7 = Cell,,,q, PWHEIZ AR N — N KEBEREM2EET S

CER)
— PERIODIC D#8E DA T, fIHID shear strain » %\ & shear flow 233 € X256, BEMN
12 Lees-Edwards B SAE258H X 5

— COGNAC OFE¥ Eoific & D, NONE Z28E L7ZEE1IC, 2=y b EIVOAERIZ atom % A
& U 72356 QBRI S L0,

e Periodic_Bond - - JAMBEARARMEZER L G2 L D Z8RDD T T2, true(l) DI, EEI N T
LAk, MefA, SHARTANTHBEER&MFEZER L, BEOE R IZE O W TERI N5,
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Calc_Potential _Flags
RT VY YIVEEETINE S DT J 7 DRE
e Bond, Angle, Torsion, Non_Bonding_Inter, Non_Bonding_Intra, Non_Bonding_1_3, Non_Bonding_1_4,

External, Electrostatic

true(1) O, £xDORT V¥ ¥ VIEEFHAET 5, 7272L Non_Bonding_1_3 (1-3 pair OIS S EAE
) 1%, Angle B & Uf Non_Bonding_Inter » %\ & Non_Bonding_Intra 7* true D2 D AELY,
3745 Angle=false Dt 1_3_Non_Bonding 3% IZ5H5E X5, F£72. Non_Bonding_Inter &
& U Non_Bonding_Intra @ false Dt 1_3_Non_Bonding & X iz,
HEHDOHEZBELZEED., FROIEYET 1-3 electrostatic potential DFHEL L V., A7 XN 3,
Non_Bonding 1.4 (ZBJLTH . [FHkkIZ Torsion DF%EICHKAITFT 5,

e Tail Correction
Non bonding interaction @ tail correction %175 2 & 55D 7 5 2, Lennard-Jones $ & ' General
Lennard-Jones X - 7' ® Non bonding interaction {Z D AE Y,

Output_Flags
AR UFEEZ UDF TN 208500772

e Statistics --- TR F— [ENHEFEOYHFE RO
true(1) O} Energy, Temperature, Pressure, Stress, Volume, Density, Cell, Wall Press,
Energy Flow &% O RFERPH TIN5,

GEE) Zoh75 703, EEh S—2 7 74 IVENIZOAER T, UDF 123 L oEE M
ITRTHIEINS,

e Structure --- JEfE, HEEFDT —X
£4 D777 H true(l) DI Position, Velocity, Force DA 1 XN 5,

e Averaged_Structure - -- B, EHEEDXFEEET—X
B2 DT 7 7 htrue(1) D Position, Velocity, Force ® Dynamics_Conditions.Time.Output_Interval_Steps
THREINZXKEOFEEEIE I NS,

e Correlation_Function --- H S fHAEED on the fly FHHE 2T WHEANZ2 T 570D 757, HN—-V =3
V' Tld Stress O H AHHBABEB O A% TR — b, £ 5ERE true(1) IZHE,

Density _Output
JERET — 2 K D IR 2GR LTI 28888, IRE AR O HEICE U T se10 2,
e Calc_Grid Density --- ZEQH 2B TEINE S POT7 77
e Interval_of Calc_Density --- ZE %25 HTIEETFT — X2 T) v 7T54 v X—=nN)L

e Collect_ Density Steps -+ HEZGHE T IEET — X2V VTV ITEAT YT
Output_Interval TEEI NS AT v 7DERH S Collect_Density_Steps 7217 #1 5 XA B\ T,
Interval_of_Calc_Density TIREI N1 VX =NV TH U TV VT %2175,

e Radius - BENMEFHET 2BUCENEL T2 atom DERIHRE
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e Normalize_ On - -- $i¥LTE2nE>0DT7 57

e Num_of Grid --- BHE%2FHT 57OV A X (x,y,2)

Constraint_Conditions
Atom DR SMDFRE

e Read_from_Restart --- fIREMHZ VAR = T 7 A VDSHEARALNE I DPDT T 7
Initial_Structure (25T, Set_of Molecules DFiAARA L UTHE L, HD5WITHEEIRFIZ-R T
A U7z udf & » Constraint_Atom|[] % #iAAL

e Constraint_Atom][] --- #IH 3 % Atom Dty b, ElHT—X& UTHD

— Index --- #1593 5% Atom DIEE

* Mol_Intex - - - molecule ® Index

* Atom_Intex --- atom @ Index

— Constraint_Axis --- 5K 3 A

* X,y,z -+ YES OG54, 8ET 25D XA F I 7 AP HE IS, NO LIEE S Nz lix
LD AN

— Method - - - {4 Steady /Ef) Dynamic #15HD:#R [Keyword]
B RIZE W T Atom (IR Z e U T, kiFEH 235

— Steady.Velocity --- I $ 55 E, HIZHEINZEETHEIT S, (0.0,0.0,0.0) DFE. Atom
BEEX NS

— Dynamic.Amplitude - - - EjFH#I R DR D IRIE
— Dynamic.Frequency - - - SR DR D &R EL

5.2.3 Initial Structure
AR & D 3% 8

Initial Unit_Cell
2=y bRLDHEE
e Density - - B THEE

e Cell Size --- YL ¥ A XK, BEAKRELVOEE, 2=y b LD ab.c 384 xyz ISR T 5,

(GEE) Cell Size 2’y FIN TS & Density % L T Cell_Size D AJJIZHEN, 2=y b
EERT %, 72720, ARNOHIANDD 5,

— alpha,beta,gamma O\ § NRDENAEHDEE - EHKRELVBER IS
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— ab,c DVWTND 1 LOEREHDEE - BED Density THRELZHEIZARD X512, ¥Hi
Ly FEINTWRLDOEI 2EHE L THEE, 72720, alpha = beta = gamma = 90.0deg. ®
KD AHLN

— a,b,c DWVWITND 2WDMENRE T DEE .- BEED Density THEELZHIZARS X512, ¥z
LYy FINTVWELHDOEIZFHEL THRE, 2 DEIIEFFELL TS, 272U alpha = beta =
gamma = 90.0deg. DD AH )

e Shear_Strain --- Lees-Edwards 357 &M% FHW 2D, #I#HD shear strain # &% ET 5

Read_Set_of_Molecules
e UDF_Name --- Set_of Molecules % #iAAL UDF, ZEM D4 A UDF & D #AAE

e Record --- Set_of_Molecules % i AiA T Record No.
RIhEHZER LU=V I ab—Ya v OfERE2FHAADEG S ZRWT, @K Set_of Molecules | Initial data
B (Record No.=-1 THE) ic Ut IInTWiw, KitzMfES5 ¥ Ialb—yavyomltiiiv VA
Z— T 5546, Bkl 23— NOMELL LD ZIRE T 54 L 2 — KD Set_of Molecules % gt AA D,

Generate_Method
VIR E 2 i AA A, DD WIRESIE L Hik2EET 5

e Method - -- #IIREE DER, [Keyword]

Restart ... f8%€ U7z UDF 7 5 BBfE, HE % AL T
Random ... FEFMEEE AT 5, SHMEZEHKT 55615, Random ZER L.,
Random DA 7Y a v C#EMER2IBET 5,
Helix ... HAIMICEE I N/ 5B AMEEZ KT 5
Lamella ... FH5fT A TREEZ AT 5
Crystal ... MTE#. WF¥EE/E, fractional coordinate 55% UDF 7* 5 Ht A A,
EE O SE Z Fl T 5

e Restart

— UDF_Name --- Y A& — b UDF %, ZfD3%E Read_Set_of_Molecules THE%E X #1172 UDF
0T —=REHAAD

— Record --- VAZ—FFBL3—KNo., YVAZX—hrUDF 2 ofgETAHLI—-—RKDOT—X %2
R, BDEDHDZVIFHET SV I — NI D RERMEZ2IBELZEEG. VAKX — K UDF Ok
DL a— RKEHMAD

— Restore Cell --- ¥ HY A X%V AX— K UDF BSHEAADNE I DT T

— Restore_Velocity --- atom D#EE% Y A X — 1 UDF R SiAAGNRE S DD T 52

¢ Random

— Fix_Angle - -- &A% 559 % angle potential TH-X 5N EEAICERT 2N ES DT 75
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— Num_Torsion_State --- —[HMAZIEET 54 7> 3 », Fix_Angle=true(1) DIKHZEX)
Num_Torsion_State = 0 T VR NIRE
Num_Torsion_State = 1 NI UADMA
Num_Torsion_State = 2 . NI VA=V RA
Num_Torsion_State = 3 . oV A—O—a

— Delta_E --- Num_Torsion_State = 20or 3 DEFED NIV A—V A, HBEWIE NIV A—T—
VaADIFIINF—FE
FNIVA=0 L L7ZED, YADHDNET—Y 2D R VF—DEEZEET S
— Build_Temp --- Num_Torsion_State = 2 or 3 D&, 2HAZREI T LIRE
Delta_E ¥ Build_Temp # AW THRLY ¥ VHF & D EREZFHE
— Density Bias[] : Atom_Type IZ & IRESGHHRE > 7 AV aikIC X 2 0RE DA K, Rz 5
Z % Atom type D, Kl¥lT—X & UTHD
* Atom_Name --- #]5% 5.2 % Atom type name

* UDF_Name - -- &% ;> SUSHI., Muffin_phaseseparation & %\ & Gird_Density
T —2X %D COGNAC @ UDF 7 7 1 V4

x Component_Index --- i % 52 53— 7% 5% SUSHI H 5 UDF N® SUSHIOut-
put.phi.value[].comp|] ® Index, Muffin_phaseseparation ® %% i Name (Z Volume-
Fraction 23EE I 11T\ 5 field D field.scalar _field[].value[].comp[] @ Index, COGNAC
DE%é1E. Grid_Density.phi.value[].comp[] ® Index.

* Max_Retry --- €7 7))L 10 D Kidf7 B

— Node_Density_Bias[] : fil * D Atom DR 2 W IREGHIRE > 7 )V 0 ikIZ & 2 0 HIHE
WO, #I%E 5 2 % Molecule D & BEHEHE T 5, FlT—2L LTHD
* Molecular_Name - -- #J3{ % 5-Z % Molecule name
* UDF_Name --- £ 27 A > MRES %D SUSHI UDF 7 7 1 V4
* Start_Index --- Atom Index = 0 (ZX}/&59 % SUSHI Hi{JJ UDF N®D

segment_volume_fraction.value[].comp[] ® Index

*+ End_Index - .- Atom Index = end (ZXfj&x 9 % SUSHI 1 UDF A®D

segment_volume_fraction.value[].comp|] ® Index

*x Scale_Param - -- MD atom/SCF segment O kb,
BAXE =X =TV >V FETIIT1 atom of MD = 1 segment of SCF &9 55415 1.0, &
D7 MD €T V2 W 5AIZ 1 L EOfEE 5 2 5,

x Max_Retry .- €7 7))L 0D Kl f7 B

— Meso_Ratio --- Main_Chain #iZ Chiral %2 Atom 7% %354 . meso diad DR,
Chirality 2 EINTWS LI NS

— Fix_End_Position[] : 77 FD5GHODJH§ (Atom Index = 0) DEEZFEE T 5

* Mol_Index - -- D R T B % I5E T 5 7D Index
« Position - - fHE S % MEEMH (x,y,2)
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e Helix

— Lattice_Type : T IBHRDHEE
x Type - - Bl HI&ET. B0 TFEORE [Keyword]
SC ... BN KT
FCC ... MHI/DNLIIRF
BCC ... MRDALMEF
Manual ... RO AGETRRTH B0, R REEEZTRICIEETES

* Manual. X _Shift --- Manual O%&, y #iA RO HFHEINIEET 2 TO x @l HMD > 7 b
2, xUAmOKTHkEEZ 1232
* Manual.Z_Shift --- Manual O¥%&. y Bli5 RO G BINIEES 55 7O z @i LD Y 7 b
B, 2RO TFHEFEZ 135
X _shift = Z_shift = 1/2 D& BCC LRUIZAR 5
— Num_X_Cell - - - HAMET % x(a) BIH AN S E

— Num_Y_Cell - Hfiks 7% y(b) B 112 1 5 5

CER)
1. Type #% Manual D&1E x,y FRANZER D5 FOHDOIEEEEK L, B3 LS HEAE T2 IX
—H LW

2. 2=y bV DOY A XL Num_X /Y _Cell iZ & D 3 FEEVFIHEI NS, Lo THIZIX Type="SC”
CHELU THBEITIINL AT IZ R 005 E B fER 6
3. z Wl /M D HALM THIE Num_X /Y _Cell & h— X)L 78I & 0 HEIFIZEHE I NS

— Fix_Angle --- #&6/A %, &)5T % angle potential TH X SN/ EHAIZFEET 20 E I 1D 7
e

— Torsion[] --- SEAMEZWET SHGEO_HA, T A=0, HED HADHERIZED 5

ADYE. ZHMAPHET DIHICEZ S T — X & UTRD

Rotatel --- y $ili 5 AIOMBSN D, 7 §ifl & [ §i58f & U 7251 D [H] 6564

Rotate2 - - y #i G DAESI D, 7 % [MfE#HE U 7242 7O FEEA O Kin 2 #Ek § % Atom Index
D xR}

— Orient_Vector[] - z @i A MIZE M I E DT L
#ilZ1E C0-C1-C2-C3-C4-... L EEINB RV ZF L v aAF A1 T4y KT b ADEE Orient_Vector|0].
Orient_Vector[l] 2% %0,2 LIEELTA—NVE TV ADANY v I RAEET )7 T 5L, CO-
C2-C4-WPzHAMNICIRAI LAY v 7 ADERT B, BRAIIDOES 0,4 LTHEEL THMERI
AU, ZOHEDRNWEEIE Index=0 & Index=FKMHED 2 [ FH#ZFEIRT L% 7 @HEL A X
BERTMLET B,

— Meso_Ratio - -- Main_Chain HiZ Chiral % Atom 7% %35 4&. meso diad DFER,
Chirality MgEI N T WS L BHI N5

— Inverse_Molecules - - ¥ % NS ETHET IBEDA S a v
* NONE - KIgIZ72 L, AN THE—OAHAIZHE,
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* Neighbour_by_Neighbour --- 0 &5 21 ClitiE % KIS
* Line_by Line - -- b il /7 [A D ¥ AL TH 1% K5 d 5
* Layer_by _Layer --- c Wil D@ HALTH T % KHET 5

e Lamella

Lamella_Length --- 7 A 5RO EZ (2 @i /51)

Fix_Angle --- #5& /A%, X573 % angle potential TH X S N2 EMAIZETE T 508 50D 7
v

Meso_Ratio - -- Main_Chain H11Z Chiral 2% Atom 3% 5354, meso diad DR, Chirality »35
EINTWSLEHIND

Random_Param.Density --- D KE

Random_Param.Num_Torsion_State i 2 {59 %4 72 2 >, Fix_Angle=true(1) ®
Rz A%

Random_Param.Delta_E --- Num_Torsion_State = 2 or 3 DIFED M T VA -V A, HB N
BRIV A—T=YaDT R —2%

FNIVA=0 L L7ZHED, YAHDZNET -2 DT R VF—DEEZEET S

Random_Param.Build_Temp - -- Num_Torsion_State = 2 or 3 D4, 2HAZHEIES
R

Delta_E & Build_Temp ZH\WTHRLY ¥ VN T & D ifER%ZFHE
Random_Param.Scale_Param --- MD atom/SCF segment D

Helix_Param.Density - - - f& B D% &

Helix_Param.Torsion[] --- SR AMEZEEST 25650 " HA, b7 A=0, HEDO HAD
HHEIZ LD oFADGE, THADVHE T S E RS T — X & LTHRD,

Helix_Param.Helix_Length --- latom &7z D ® helix DR & (H#IH#)
FEEMH D 7B L 2 RS 2 2 0ICBM 2 & EL TH <

e Crystal

UDF_Name - - - f§f##i& 7 — % & £ > UDF 4

Num X _Cell - -- HARE T2 x Wl /5 A2 0 &35
Num_Y _Cell - - Bfit&F % y BTG FHIT#E 0 3K § 4
Num_Z Cell - - - BT % 2 WA ANIZHE D 3R

Unit_Length - - ffEETF — X CHREI NI LT A A8, EIZYIal—yaryTHVWSE
X D HAL & DB AE

BlzZIE, FEREET -2 v 72 bn—4 (A) ORERMAZEOETHRRINTWEEE

COGNAC IV 2EZ D& U T reduced length L = real length(A)/Unit_Length & 725 & 5
izt 95

Crystal D5 &3 HAME T T — X % UDF & D FiAiAA, ZDOH A X% Num_X/Y/Z_Cell 552D
Ty 2=y bV FAZEA YTy PTRET 2T AT EHE I N2,
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Relaxation
RS DREFI D 35 2

e Relaxation - #JHIED T ANV F —FEMZITINE S DT 57, WIHEEGARA, 5D \NIEFH
ELUEBIZEHI NS

e Method - - - #JAREEREF D 7L TV X L [Keyword] DYNAMICS /MINIMIZE

o Max_Relax_Force --- #J{IEED T ANV F—BMEZIT OB, HFIZh»25b %20y b UTHEBLZWD
£ 52T A EDHHAE

e Max_Relax_Steps --- M AT v 7O HRAMHE

5.2.4 Molecular_Attributes

vIalb—vaviZHwa, Atom B & U Interaction Site D X 1 7, Bond,Angle # & O Torsion K5 > > %
NMIETET—R%2EET 5, fHBICHVWE XA T/ KTy VORBIZIG U TEAESIE LTT— X %2R,

Atom_Type]]
e Name - J{ FRE DT, (BEELZVWERDY) ERIINToND

e Mass --- RO E =

Bond_Potential]]
e Name --- RY FHT V¥ v L OL4HT, (EELRVRDY) ARCHFS0D

e Potential Type --- "Y' RKRT V¥ ¥ LD XA 7 [Keyword]

Harmonic
FENE_LJ
Gauss
Morse

Bond_Polynomial

DPD

Table_Bond

User_Bond

il DRATONFIZE L T se61 2-

e RO - Ak &

PAFZ Bond potential D X 1 7' —7 — NIZJE U THRERINT A —R EHHT 5
— Harmonic

* K - NRER
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— FENE_LJ
* R.max --- FENE {700 E b E
* K .- FENE #8793 D /N 3 2 £
* sigma --- LJ #0 D%
x epsilon --- LI ¥83 DT 3 )L ¥ —

— Gauss
x Temperature --- KT V¥ Y VEFHETHIRE, YIal—vaViaELESH252562
bt YA = B/ N Y E &)=

— Morse
¥ A A RDHENVEI IR THVWONDENRNTA—X A
* B A XNH 5 NIEER THWONE /T A—X B
* Zero_at_Infinity --- NO O34 21 XA, YES 056 248 ANHW 615

— Bond_Polynomial

* N - ZIHANEH ORI+
% pl] -+ BB BT BHREL p[0] - p[N-1] OELF

- DPD

x C - NWRER

— Table_Bond

* UDF_Name --- 7— 7))L UDF %
x Use_Fast - @i#EtEINzTF—T7 VKT L EHAWSEE YES 2 #K,
YES O4 1% Method T &)V ¥ —{l% 152 Jjik% #ER,
- Interpolation - - #RENFHIZ X D EZ1F2
- Nearest_Value --- ix&EWT—7IVEZ ZTDE EFHW 5,
NO D41k Order IZT7F =7 A5 NFFEL T RIVF—, HEHETLIBONHREE AN
EXS)
— User_Bond
* Index --- ffifi3 % User_Bond ® Index
* Parameter[].Name --- 37 XA —=Z D4 (HEEHLRVWRIERIINTOND)
* Parameter[].Value --- /35 X — X Dfi

Angle_Potential]]
e Name - 7 V7R T VI v VO&H], (BEELLVRY) RN TSNS

e Potential Type --- 7Y ZIVAET V¥ ¥ VDX A T [Keyword]
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Theta

Theta2

Cosine
Theta_Polynomial
Table_Angle
User_Angle

fill % D& A4 TORNEIZE L Tid §e52 27

e thetaO .- iy (Degree AL TODEZ AST)

BAFIZ Angle potential D X o 7F —17 — FIZ)G U THEIRNT A — R & ff#id 5

— Theta/Theta2/Cosine

* K-  NREH (Theta XA THRF V¥ ILOGE, 2=y Ml e/rad? &b, TOMOEE
iLeThH?)

— Theta_Polynomial
* N - ZIEGURB OB+
« D[] -+ BIREUZ BT B pl0] - p[N-1] DALH

— Table_Angle
+ UDF_Name --- 7— 7 )L UDF %
x Use_Fast --- @idfbEIN/zT—7NVRTF V¥ v V&2 HAVSEE5E YES 2 %R,
YES D¥4& 1% Method TIT XX —fH%155 5ik% K,
- Interpolation - - - #RENFIIZ L D HE1F 2
- Nearest_Value --- bW T—7IVEEZZOE EFHW 5,
NO D541k Order (2T =7 U 6NIEL TTRIVF—, NEFHET IEBONHREE AN
5
— User_Angle
x Index --- ffifi 9 % User_Angle ® Index
+ Parameter[].Name --- /37 X —Z D4 (EHELZRWRERIIMNTSNS)
+ Parameter[].Value --- /37 XA — X Dff

Torsion_Potential]]
e Name --- —HART ¥ ¥ v VO, (EELZVRDY) EEIHFOND
e Potential Type --- “HAKRT V¥ v )LD XA 7 [Keyword]

Cosine_Polynomial
Amber

Dreiding
Table_Torsion

User_Torsion
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iz DrA4 T7ONFIZE L T 253 S|

BAFIZ Torsion potential D X A 7F —7 — RIZJn U THELR/NT A — X Zfifiid 5

— Cosine_Polynomial
« K- ZIEABEDO T RTOIHEIZDD B EH
* N - ZIHARBE O +1
+ p[] - BB BT BHREL pl0] - p[N-1] DRELFI

— Amber
* PK - THRLF—[ERED 1/2
* IDIVF .- RT3 ¥ )V 5225 _HAIZERS N5 Torsion_Potential D%
* PN ... KT Yy VoA, 72213180 T 1 AHTHNIE PN=2
* PHASE --- fififi, 0 ORFT V¥ v LK THNIE PHASE=0
* trans_is 0 --- AU ¥ D Amber IHIZNIEL T, “HAIZBWTY A% 0L EHXT 5
A% trans_is_0=0 £ § %

— Dreiding
* V..o TRV —[maE
« phi0 --- B, 0 DEF Y ¥ AHRRNTHNIE phio=0
xn--- RTYYYIVORM, 722 21E180°C 1 A THNIE n=2
% trans_is_0 --- &) Y F )LD Dreiding HIZHITFIGL T, —HAICBWTYAZ 0L EHET S
%E & trans_is_0=0 ¥ 9%

— Table_Torsion

* UDF_Name --- 7— 7))V UDF %
x Use_Fast --- @ {btENzTF—TNRTF Uy V2 HWEEE YES 258K,
YES D513 Method TIT R IIV¥ — (%155 fiki% I,
- Interpolation - -- #HENFFIZ L D EZES
- Nearest_Value --- fix & EWT—7IUEZ ZDE FHWV 5,
NO D¥41% Order (2T — 7SN LTI RN X—, NEEETIEONHEREE AN
EIE3)

— TUser_Torsion

* Index --- i 9 % User_Torsion @ Index.,
x Parameter[].Name --- /37 A =X D4H] (EHLRWRVERIIHITSND)
x Parameter[].Value --- /35 X — X Df#

Interaction_Site_Type|]
e Name - -- Interaction Site D%, (EELRWIRY) ERIZA TSN D

e Num_of Atoms - -- Site 2 %93 5 Atom D
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e Range - -- Neighbour list # D<K 28, VX M7 v 7§ 3 HA¥ERE,

2 fi#H O Interaction_Site ® Range OHILAT DEERfEDIG A, Neighbour list (ZZFk X5,

BH Rangegiter + Rangegier = cutoff +a 1275 & 5123, o I& Neighbour list (2 & #%3 2 Rk & |
SICHEAE 2R T 20y M A 7R OO Ny 7 7 —Hif T, AEORIE25X5ZeHTE

%, a K& 35L& Neighbour list D EHH OHE A D7 < 72553, #H]D Non bonding interaction %

#8595 Neighbour list DA% b, WMHEDNT U AR LU BN SHAMRIFEKIZHR S, HHi

BIEIZIDD L,

WIGDHEERZIEEY 1 FDEFAEIE Range = 0.0 1IZ5%E T % & Neighbour list 1213 & FHF X 1220

Electrostatic_Site_Type[]

e Name - -- Electrostatic site type D%, (EELLRWRD) EREIfFIFond

e Type Name - - - Electrostatic site type O X% 1 7% [Keyword]

POINT_CHARGE
CENTER_DIPOLE
END_DIPOLE

e Polarizability - - - Electrostatic site type D733, Field electrostaitic D& EIZHWS NS,

5.2.5 Interactions

YIialb—vavitWA, HEFRAETF YUYy VIZET AT —RE2THET S, HEIZHVWAEERETF Y vIL
DOEIZIGL TR AHH & LTTF— R &2HD,

Pair_Interaction]]
e Name - -- Pair interaction D% j, (EEUARZWVED) IEIZMHIFosNns

e Potential Type - -- Pair interaction O X 1 7" [Keyword]

Lennard_Jones
Lennard_Jones_EV
General_Lennard_Jones
Gay_Berne

GB_LJ

DPD

Morse

Buckinhgam
Table_Pair_Potential

User_Pair_Interaction

il % DXA TONE, BEIENTA—XOFEKIZBEI L Tld g6 S8

e Sitel_Name/Site2_Name - - - Pair interaction Z{FH &%, Xf &7 % Interaction site D44 Hif
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e Cutoff - - - Cut off FEgf

e Scale_1_4_Pair --- 1-4 atom [f]® Pair Interaction D A7 —)L' 7 7 7 X —, Torsion potential % F15. L,

7»2” Simulation_Conditions.Calc_Potential Flags.Non_Bonding 1.4” 23T 1-4 pair interaction %
AR AREDGE AR

PARIZ Pair interaction DX 1 7F¥F =7 — RIZJG U TRBERINT A —R 2 EHT 5

— Lennard_Jones

* sigma - -- Lennard Jones %, XS

* epsilon - -- Lennard Jones, T )L ¥ — A2

— Lennard_Jones_ EV
* sigma - - Lennard Jones %, AZMH
* epsilon --- Lennard Jones, T RI)LF¥— XS

* R_EV .- Excluded volume D E#% AS R

— General_Lennard_Jones
* sigma - -- Lennard Jones %, A2
* epsilon --- Lennard Jones, T )L ¥ — X2
x A - RKFTHDGRE,
* B - P EUIHDREL
*m - RKFEIHDIREL, X2
¥ n - SEIHORE, E0 XS R

— Gay_Berne
* sigma --- Y14 AT A—=R gy, THDLEEI ASIR
x epsilon -+ TRIVF—=RT A =X ¢, PV it

* 11912 ,E:E.Eﬁli,lj

* mu,nu --- PZBA X p,v

x alpha2,k2 --- PEB3 X o, ZEA XK
- GB_LJ

* sigma --- YA AT A=K gy, M NS R
* epsilon -+ TRILF—NRTFA—X ¢, 2 XS]

x 12 ... ZZmE A

+ d1,d2 - ETAZTE R d;, d;
* k2 ... EZ@EAEK

* mu--- PZRPZEA

- DPD
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x a - MHEAEHNT A =&, m A2

* gamma - - - Friction constant, 2234 XM,

— Morse

x A 2D A
* B.. .m0 B
¥ r0 --- 22 D rg

- xA...mADA
* B - ™D B
*x C...®AXD C
— Table_Pair_Potential
+ UDF_Name --- 7— 7 )L UDF %
x Use Fast --- @@k —7 VKT Iy VEHWS5E YES % %R,
YES 0413 Method TT # )V X — il %2155 Fiik % ER,
- Interpolation - -- #HENFHIZ L D EZES
- Nearest_Value --- ix bW T— 7 IVEZ ZDE FFHWV 5,
NO D¥%i&1% Order iIZT —7ADSNI LTI RN —, HEEHETIEONMHREE AN
EXS)

— User_Pair_Interaction

* Index --- {#fH 4 % User pair interaction @ Index.
+ Parameter[].Name --- /37 X —Z Q4 (EHELRVRERIIMNTSNS)
+ Parameter[].Value --- /37 X — X Df#

External _Interaction|]
e Name - -- External interaction D% i, (HBELLWED) £EIZHIFoNns

e Potential Type - - External interaction ® X+ 7 [Keyword]

LJ_Wall

LJ_Atomic_Wall
Static_Field
Density_Field
Velocity_Field
Total_Density_Constrain
External_Angle
External_Torsion

User_External_Field

fifl 2 DX 4 7DOHNEIZE L T o538 21
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e Site_Name - - - External interaction % fEf] & % Interaction_Site D% &

PAFIZ External interaction DX o ¥ —7 — RIZIG U CTHRELRINT A — R E2fRF#HT 5

— LI Wall: 75 v hREEDRT V¥ v )b

x Cutoff - - - Cut off FHgf

* sigma - - Lennard Jones %

* epsilon - -- Lennard Jones T %)L ¥ —

* Density - - RKEHEE
K LOMEETHRES 5

* Direction - - Bt % & { fii& [Keyword]
2 AT DL 2=0 B LT z=max DAED xy Vi LICBEZ B, 221 HD Wk zu LHE
T5L. 2=0 BL P z=max DRHNIZDAKRT V¥ Y VWEAI NS, FHRIZ x(1/u),y(1/u) &
)

— LJ_Atomic Wall : &z DBEDKRT V¥ v )b

* Cutoff - -- Cut off FEAf

* sigma - - Lennard Jones %

* epsilon - -- Lennard Jones T %)L ¥ —

* Density - - REHEE
KA LOMEETHET S

* Position - - BE% & A, LI_Atomic_Wall D4, z=0 8 & U z=max D xy L LH 3
WIZZEDEDL 5N IEEZRE L Z kS [Keyword]
Both_Side
Lower_Side

Upper_Side

x shear --- § D &EE 4,
LJ_Atomic_Shear D& IE, xy FHDRT V¥ ¥ VDAEFHR—F LT3,

— Staic_Field
* Field - -- Field DfH, 3¥XTtDONX2T ~IVAE

— Density_Field : EEHRT > v )L

* UDF_name - - - &7 — X %> SUSHI., Muffin_phaseseparation % & Gird_Density
T —X%FD COGNAC ® UDF 7 71 V4, UDF_name OEEN 7254 1E, Density_Output
THETLHHRMETIHEINS, BREGPHNLONS,

* Component Index --- R 7 V¥ ¥ )V EFHET HRES IZWIET 5 SUSHI #iJ) UDF A®D
SUSHIOutput.phi.value[].comp|[] ® Index, Muffin_phaseseparation DO¥%;# 13 Name
IZ VolumeFraction 235E I 11T\ 5 field @ field.scalar_field[].value[].comp[] ® Index,
COGNAC D13, Grid_Density.phi.value[].comp[] ® Index,

x Potential Type --- "7 V¥ ¥ )L XA 7 [Keyword]
AT VY v )LD SeEmE S,
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Density_Biased_Potential
Lennard_Jones

Reciprocal_Power

- Density_Biased_Potential : Density biased potential D3 F X — X,
chi --- x parameter

- Lennard_Jones : Lennard Jones X 1 7HRTF V¥ ¥ ILDIINT A =4,
sigma - - - Lennard Jones %
epsilon -- - Lennard Joned T %)L ¥ —

- Reciprocal_Power : Reciprocal power X 71RT > ¥ )L DINT A =X,
Order --- KT V¥ ¥ VDRI
Coefficient --- 2%

— Total Density_Constrain : £iREOHHIKRT > ¥ )L
x coeff --- KT V¥ v ILOFREK

— External_Angle : {§& X N/2 M IENIZIEE T 5 Three atoms site (2 Cosine X 1 7OFEES AR T
YUXIVEEHIES

theta0 - - - {7

* K- NRER

* Min_Position - - - fEISIEE D H/IMHE (x,y,2)

+ Max_Position - - - FHIgEE DR KAE (x,y,2)

*

— External_Torsion : 87 3 N/2 8N IZFA£ 9 5 Four atoms site 2 Cosine Polynomial & 4 7
DHART VY Y IVEFHIES

phi0 --- “HAKRT V¥ ILDOT T MM

K - ZHARMOT X TOHIZ 1D 5 EH

N - ZIHAER O IRE+1

pl] - BIRBUZ BT 28 p[0] - p[N-1] DELH

* Min_Position - - - fHIgEE D E/IME (x,y,2)

+ Max_Position - - - FHIgEE DB KAE (x,y,2)

*

*

*

*

— Tethered_Force
— User_External_Field

* Index - -+ ffif1'$ % User_External Field ® Index
+ Parameter[].Name --- /37 A =X DO4H] (HEHEHLULWREZIIMNITSND)
x Parameter[].Value --- /X7 XA — X D
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Electrostatic_Interacton]]

e Name - - - Electrostatic interaction @& Hj, (E#ELARWRED) LRI ohs

e Algorithm - -- Electrostatic interaction 1% 7 )L TV X A [Keyword]

Cutoff_Coulomb
Cutoff_Coulomb_Debye
Reaction_Field
Ewald
Field_Electrostatic
PPPM

fid 2 D x4 7DHNEIZE L T a8 21

e Scale_1_4_Pair --- 1-4 atom [f® Electrostatic Interaction D AT —IL 7 7 7 X —, EMDGEIZE
. 7272 U Field_Electrostatic % 2B W TIEHR— F I N TV, F 7z Torsion potential Z 5145 L.

722”7 Simulation_Conditions.Calc_Potential Flags.Non_Bonding 1 4” IZ3 W T 1-4 pair interaction %
SRS AREDLAIZHER,

PARIZ Coulomb interaction DX 1 7F—7 — RIZJH U THRERNNT A — X 23T 5

Cutoff_Coulomb

% Dielectric_Constant - - - REIRD %
x cutoff --- v b A 7R

i

a

Cutoff_Coulomb_Debye
* Dielectric_Constant - -- SRR D LiFER
* cutoff --- 71y MA 7 HEE
* kappa - -- Debye length O£

Reaction_Field

* Dielectric_Constant --- 57 ;A 7 HEEELUR DB FHOEARD LFEER, Z OMEH 1.0 KT
H, AEOEADHZEERE co & LTHD,

x cutoff --- 1w b A 7R

Ewald
« Dielectric_Constant --- 77 v b A 7 FE DGR O J& P O AR D LLEEE R, Z O 1.0 Kii T
HE, FAHOEADILFEEEE 0o & LTS,
* R_cutoff - - - FEZEMIHED A v b A 7 phpf
+x Ewald_Parameters - - - Ewald {52 d 5 /37 X — X DFRETEL [Keyword]
Auto

Manual
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cAuto - NI A—=RETOT T LAHPEBNICKET S
. Manual --- NTA—KXAEIT=aTILNTRETS

alpha - - BRI MDIEN D 2RI NT A —X

GCEE) N—=VYarv60LEid/NT A—2%& al & alpha U FDOEKER->TWVWS,
al = alpha * (unit cell length)
N—=V3v61 &0 EwaldEIZEWTHEAKLI=Y bV i Y R— T 257207 alpha %
NIA=REUTANT LI ITEHEI NI,

K_cutoff - - IEBZERID A1y M A 7 DFE, nhynk,nl & RAMITHEET S Z LA EE

— Field_Electrostatic[8Y]

* Dielectric_Constant --- RO LiFER

* gamma --- B D AT —)LINT A =X

* range --- Charge smearing O #i[#

« zeta - -- Poisson e % fift < BROMAIGRE, @H T 0.15 FE

* error --- Poisson SRR % i < BROFFAGRA, @H (X 0.03 FEE

* max_iteration - -- Poisson /if2 % fif < BRD K iteration £X

— PPPMI[E0, &1]
+ Dielectric_Constant - - - R2KRO HiFERK
+ R_cutoff --- FEZEMIHD A v b4 7
+ PPPM_Parameters --- Ewald {£IZBI S 5 /85 X — X D% EHE [Keyword]

Auto

Manual

CAuto - NFA—RETUS T AHEBIICBET S
- Manual -+ NTA—ZXEYZ=ZaT7IVTHRETS

alpha --- BRAIDMADIAN D 2K T /T A — &, Ewald ik & Rk

Number _of Grid - - - Poisson FFEAZE 72D A v ¥ 2 DHEE, nx,ny,nz THK
Tl 5D EE E LT 5,
* error - -- Poisson A % fif < BROFFAFRE, @H 13 0.03 F2E
* max_iteration - -- Poisson &\ % fif < RO K iteration £

5.2.6 React_Conditions
BEERS (FEE DA, fREE) DFE,

e React_Flag --- {bLZXKILZHD ANDNE S DT T T
ON/OFF T

e Atom_Exchange --- Atom Type D E#UZET 3% E
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— Exchange_Type_Array|] --- Atom Type B#iD X 1 TOKE, FHET D XA THDELS]
* Interaval of Reaction --- Atom Type DE#E F v VT 25X LAT Y TDA VR =)L
* Probability --- N5l® Exchang Type TH&E L7z, BE#OSEM 22 UZBRIZ, EBRICE
WA TR, 0— 1.0 DMEE AT S,

x Target_Atom_Type - - EHDOXFHD Atom Type

* Product_Atom_Type --- BE#fi£D Atom Type

* Product_Atom _Name - - - E#1£D Atom Name, ZZH D%E & Atom Name IFZFE X 178\

* Product_Interaction_Site_Type --- &1 ® Interaction Site Type

* Exchange_Type - -- Atom Type &#¥E D
- Type_Keyword --- HIED X A 72 LT 5F—7— K, BIEIZ Region DAY K— |,
- Region --- 1§& U 72 ZERIFISIZIFET 5 Atom 2 BT 5, BERASKMFIZED2=y ML

WIZFHET 1A —VORERIZ L DHEI NS,

Min_Position - - - ZEMEE O EB/N D BEEAE, x,y,z FEEZETET 5,
Max_Position - - - ZE[HfHIE D H K D HBEEHE, x,y,z EIEZEET 5,

Min_Position,Max _Position &% 0 LfiE T 5 &, FDHFI=y b ILTXTD
TP EE I NG,

e Bond_Creation - -- #E& 4 IZBI S 53 E

— Reactive_Atom][] -+ KIGIZFED S Atom DERE, Kt AIREZR Atom_Type DI DELH]
* Atom_Type_Name --- )& U 9 % Atom type, Molecular_Attribute TEZEI NV TV 5
Atom_Type @ Name
* Max_bond_Num --- §% U 7z Atom type 23& D 3R AFEEE

— Creation_Type_Array[] - - f5GERDKE, KET DHEGHEOEDOES
* Interval_of Reaction --- f&&EKEF v VT BRALATY TDA Y R—IN)b
x Probability --- T5l® Creation_Type THE U 7252072 U 7255 1T EBRIZHE G & 421k
T LML, 0— 1.0 DEZEATT S
* In_Chain -+ 2 TAKIREZHFTNES PO 7 5
ON/OFF TH&E
x Creation_Type --- ft &z HIE T 5 R MO E
- Type_Keyword - - - i &4 % YIE T 5 50 % 2R
Simple_Creation ¥ & f Polymerization % ¥ 7K— b

- Simple_Creation --- Simple_Creation D=4 E
Threshold_Distance - - - #5&4EKDO U & Wi  Potential_ Name - - - #7z 124K
% bond @ Bond potential, Molecular_Attribute T & 11T\ % Bond_Potential
@® Name
Atom_Type_Sequence - - - K3 % Atom_Type_Name DfflA5HE % atoml /atom?2
TE, atom2 M EMDYA L atoml THE L 7z Atom_Type AL KIET %
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- Polymerization - - - Polymerization D&% E

Threshold_Distance - - - F5&54E KD U EWHi# Potential Name - - - #7212 EKT
5% bond @ Bond potential, Molecular_Attribute T X 11 T\» 5 Bond_Potential
@ Name
Atom_Type_Sequence --- KLFI#ED Atom Type DIEE
Reactive_Atom: - - KGIEPEFED Atom Type
Monomer- - - Reactive_Atom & Xt % Atom Type
New_Reactive_Atom- - - Monomer 7%t U CTHi 721 BT B1EVERED Atom Type
New _Inactive_Atom: -- Reactive_Atom 23Xt U CH 721K T 2 RIEMRED
Atom Type

Atom_Name_Sequence - -- K5 D Atom Name DIEE, EHOGEIRLEEI AL
W
New_Reactive_Atom. - - Monomer 535t U THi 7212/ A EMERED Atom Name
New_Inactive_Atom: -- Reactive_Atom Wi U CTH 72 (T E KT 2 A iEMEFRED
Atom Name
Maximum_Chain_Length- - - i K#E, 0 DHEIEHIFI7ZR L

— Potential Assignment - -- f& & E K ICH 72 IZEFE I NS Angle/Torsion D Potential (ZB9 %
B
* Angle[] --- #F72IZEF XD Angle potential (2B 5 3% E DELS

- Potential Name - -- #7212 T % angle @ Angle potential name
Molecular_Attribute TE#&HE X 11T\ 5 Angle_Potentia ® Name

- Atom_Type_Sequence - - - #7224 LT % angle % Atom_Type_Name atom1/atom2/atom3
TRET S

- Bond Num_of atom?2 - -- ¥i72124: 7 % angle DD Atom, atom2 D3FE DA H DEX

ERT G2 DA ZDMEIZEL K RO A, Potential name 737 %1 V&
n3

* Torsion[] --- #7zIZEFE T 115 Torsion potential (2B % Z&E DL
- Potential_Name - -- 7212459 % torsion M Torsion potential
Molecular_Attribute T/E# X 11T\ 5 Torsion_Potential ® Name
- Atom_Type_Sequence --- #7212 KT 5 torsion % Atom_Type_Name
atom1/atom2/atom3/atom4 DJETEET %
- Bond_Num_of_atom?2 - - - #7212 £ KT % torsion DHFRFED Atom, atom2 DEFOFES

DF

- Bond_Num_of atom3 - - - #7zI1ZERKT 5 torsion DHRIED Atom, atom3 D EFOFES
DI
BT 22 EDTAEGEDN LD 2 DOMEIZFEL K AR D A, Potential name 737 H
1vEhd

e Bond_Scisson - -- fH &R BET 2 HE

— Bond_Scission|] --- f##f 3 % bond DT, fEEEL 5 % Bond potential DHELF
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* Bond_Potential Name - - - f##f3 % Bond potential name
Molecular_Attribute TEZE XN T\ % Bond_Potential ® Name

* Scission_Type - - - fiflilft % €3 5 }ilk, Length & &£ Uf Region % %R — b
* Length --- Scission_Type = “Length” OED/XF A —&
- Scission_Length - - - #E&R#ED U & W FR#E

* Region --- Scission_Type = “Region” QDT A —X&
- Min_Position - - - SO T/NERE, x,y,z THE
- Max_Position --- 5D &K FEE, x,y,z THEE

5.2.7 Set_of_Molecules
Set_of _Molecules I3 L N D REEFEE %2 KD,

Set_of_Molecules---molecule[]---atom[]
| -bond []
|-angle[]
|-torsion[]
|-interaction_Site[]

|-electrostatic_Sitel[]

BAFIZ molecule,atom,bond,angle,torsion,interaction_Site ¥ & f electrostatic_Site DEFD/8T X —

SZAZE L TS 5

molecule(]

e Mol Name --- 57 FD44Hi
R oNndH, AUEEO S F2ERFR >BERAAZ2MIT 62 2FAlET5

atom)|]

e Atom ID ... JEF®dDID
FEREIZMAITONEBREARNIZEE LWL S IZEZ S

e Atom_Name --- R TFD%&HT, EEIZMHIToNS

e Atom _Type Name --- Molecular_Attributes N TEHI N TS Atom _Type D, fH%D
atom (Z type Z X ET D

e Chirality --- ¥ 7V 71 —Di&E 1 (R or S)/0(random) /-1(S or R)
() R/SIZHT 2 EMEREHRIIT-o>TVRY, 1-1H5VIE-1--1DRTOBEIFZAY, 1--1DX
TOHEIE T2 I LW HANRIEE L 8D,

e Main_Chain --- Helix DR EDGE I EHEERT 5L EDNDH 256, FHD Atom % true(l)
ity b3
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o Attributes[] --- T DEM, EFIZ Name, Value 2 Fib, [LEOADOENZEHRL THEHE 5 X 5
ZEeNHKSE, fle LT, BFORTHE/ v—2=y MMREEE A, fiilil, X—3 V7 REICHA
4%, COGNAC ARIZZDATY 7 MIFML RN

bond|]

e Potential Name --- Molecular_Attributes N TEZ X T\ 5 Bond_Potenital D4 i, % D
bond |Z Potential # & T3 5

e atoml/atom2 --- bond %9 % atom @ Index, HNHRD atom F45K[F— molecule NIZFFET
% DT, atom D4 Index DAEIRET 5

e Order - FEGREL, FIZHEXRHENTA—ZDEY bOEHIZAWS N, COGNAC A{EKIZFIHEL
AN

angle|]

¢ Potential Name --- Molecular_Attributes N TE#&Z X1 T\ % Angle Potenital D£Hi, {4 D
angle (Z Potential # 3% E T %

e atoml/atom2/atom3 --- angle Z#/% 3 % atom @ Index, MR D atom 1F 45X [F— molecule N
IZAEET 2 DT, atom DfilF] Index DAZIELET 5

torsion|]

e Potential Name - -- Molecular_Attributes N T&E#H XN T\ % Torsion_Potenital D& §j, {4
D torsion Z Potential Z & E T 5

e atoml/atom2/atom3/atom4 --- torsion %Z#§ 9 % atom ® Index, X RD atom I %R [H —
molecule WIZ/F{ET 5D T, atom DR Index DAZIFET S

interaction_Site]]

e Type_Name - -- Molecular_Attributes N TE&H I 11T\ 5 Interaction_Site_Type D% H1, %
@ interaction_Site IZEHFE I N TS Type 52 %

e atom|[] - - - interaction_Site Z {9 % atom @ Index, interaction_Site Z &% d % atom D %
BREH L T A, RO atom (LR [E— molecule NIZFFET 5 DT, atom DELS] Index DA%
fBEd S

electrostatic_Site(]

e Type Name --- Electrostatic interaction Z/EFfFHEE 291 hDXA 7, LFOF—TU - 2525
. BATHHEI NS,

POINT_CHARGE
CENTER_DIPOLE
END_DIPOLE
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H B\ iE. Field electrostatic % W 5 X%, Electrostatic_Site_Typel[] IZE#H TN TW\5, Name
EIRETDHILIZLD A TEHET D KD,

e ES_Element - - - electrostatic_Site DD &EM
Type_Name (Z & 0. POINT_CHARGE D& 13 &M, DIPOLE D% Dipole moment %
E¥

e atom][] --- electrostatic_Site Z {3 %5 atom ® Index, POINT_-CHARGE D& 13 25858 1.
DIPOLE Q& 3 E#H 2. HRD atom (34— molecule WIZ/F(ET 2 DT, atom DHLSY
Index O A% 5 7E

5.2.8 Structure
Structure 1A N OB EREE %2 FKiD,

Structure---Position---mol[]---atom[]
|-Velocity---mol[]---atom[]
|-Force  ---mol[]---atom[]
|-Unit_Cell

Position --- Atom D&

Velocity --- Atom D#E

Force - -- Atom (2D 51

Position, Velocity,Force LA N @ mol[].atom][] i Set_of_Molecules ® molecule[].atom][] IZ X}t L.
A UEd4 Index THEET 2

Unit_Cell - - - Unit Cell D&

— Density --- B[E
— Shear_Strain - - - Lees-Edwards 551 554 D15 & @ shear strain DfE
— Cell Size --- 2=v h &) H¥ 4 X (a,b,c,alpha,beta,gamma)

5.2.9 Unit_Parameter
Unit_Parameter (LA FD/8T A — X %D
e Name --- 2=v Mt v b DHH]
e Comment --- 2 XY |

e Mass - -- Reduced mass
AV YT — X E [amu] (atomic mass unit) DHEALEZFFD, 7272, GOURMET L TIHEREDHEAL
TAHNZEITS Z & H3A[HE,

e Enregy --- Reduced energy
AN VFINT — 2% [kI/mol] Bz FD, 7272L. GOURMET ETIHMEEOHBMTAE %2175 Z
& DI E,
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e Length - -- Reduces length
AV YFNT —XIE [nm] DHEALZFFD, 7272L. GOURMET ETIHMEEOHBATAM I ZITS Z &
AT,

5.2.10 Draw_Attributes
Draw_Attributes [ZPA R D/XF XA =X &2 KD,
e Atom Typel[] --- J&EZEE T 5 Atom_Type DS

— Name --- Atom_Type D% Hij

— color - - fiHEFF OB DIEE, Select HEETRRINLED Y A+ & b ER

— transparency --- fiHFOZEEEDFKE, 0.0-1.0 DfE%E & 5, (1.0:AFE#E, 0.0:EH)
— radius --- Atom % Ball THRRT DFEDPE

e Bond_Potential[] --- J&M:ZE#% ¢ % Bond_Potential D%

— Name --- Bond_Potential D4
— color - MEKOBDIEE, Select EETRRINDZEBDY A M K DER
— transparency --- fiHFOZEEE DK E, 0.0-1.0 Dfiz & 5, (1.0:AFE#, 0.0:EH)
— radius - -- Bond % Stick/Rod T/ 5ERD 4%
e Molecule[] - -- @M% E %9 % Molecule D5
— Name --- Molecule D% i
— color --- fHEFOBDIEE, Select BERETHRRINZ DY X & b ER
— transparency --- fiEFOZEBREDHKE, 0.0-1.0 DfEZE & 5, (1.0:AFEE, 0.0:EH)
— radius - - - Ball-Stick TZ/RT 2D Ball D%
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5.3 H 71 UDF ##:n
H UDF XA FOEERE I NS

o ANINTA—=%
Initial record IZ AJJ UDF THEELU/ZNT A —=ZBRTa -y 7 Zhb

e Statistics_Data

FHEAER R, K BI0IZ Statistics_ Data L RDNNT A =X Y XA M %GRS, &3 T A —XDFMIZOWV
TEAXZEZRDOZ &,
PR o= OWHtfE (Instantaneous), X[FFYI (Batch_Average). 4213 (Total_Average) »* Statis-
tics_Data LA NI &3, 7272U, Energy Flow (2B U CIZXHEEME, £EAEEIH I N5,
(§e=33 S )
— Energy --- T3 )V ¥ — Energy DIHTIE, LFOIHHIZAEIhTHIINDS
Hamiltonian*! / Total Energy / Kinetic Energy / Potential Energy / Bond Energy /

Angle Energy / Torsion Energy / Non Bonding Energy / Couomb Energy / External
Energy

FININFZTURNERETERWTILTY XL TIE Total Energy 12 U \WEDIH X5
— Temperature --- {LE
— Pressure --- £/
— Stress
% Total --- BHDA ML AT V), Bond, Non bond & O Kinetic I3 X TDHI
* Bond - Bond HO AN SFHBEINSIA MV AT VYL
* Non_Bond - -- Non bond HOAMNLFHBEINDEA MV AT VYV
— Volume - - - {AfH
— Density --- HE&
— Cell --- #IHY 1 X
— Wall_Press --- BEZ D5 ET (BREDORT VU vy VERELLGE)
— Enery Flow .- [REA T —NVIZLOHEAD LIz )L F—

e Set_of_Molecules
AJ1UDF & [FA—HEE % £,
{BZRISZEID ANV I ab—Ya Y7578 8E Record data iZHH1EX N5, T LA Global
record IZEZIAEND DA,

e Structure
Simulation_Condisitons.Output_Flags.Structure T{E I N/-G4, L a—RichEh s,
AJI UDF & [FAl—H&E 2K,

e Averaged_Structure
Simulation_Condisitons.Output_Flags.Averaged_Structure TIEE I NG54, BL 31— Rl
NEINd, HEITEANIZ Structure(§62R8) & [FAFk7/ZAY Unit_Cell OIF#RIEH 7272\,
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#* 5.10: Statistics_Data
UDF <24 I
” Energy” HH TRV F—, FRT VI Y VT RILF—
” Energy.Instantaneous” [PHELE
”Energy.Batch_Average” X [ESEH
”Energy.Total_Average” e
”?Temperature” R
” Temperature.Instantaneous” PG
" Temperature.Batch_Average” X[
”Temperature. Total_Average” ER |
”Density” B
” Density.Instantaneous” kL A
” Density.Batch_Average” X[
”Density. Total_Average” ER 2]
”Volume” N
?Volume.Instantaneous” ik L
”Volume.Batch_Average” X [E
”Volume. Total_Average” ]
7 Cell_Size” DI G
7 Cell_Size.Instantaneous” PG
7 Cell_Size.Batch_Average” X[
” Cell_Size.Total_Average” £
”Pressure” JESWa]
”Pressure.Instantaneous” EIL e
” Pressure.Batch_Average” X[
" Pressure.Total_Average” 2

?Stress”

ANVATUVI

”Stress. Total. Instantaneous”
”Stress.Total.Batch_Average”

”Stress. Total. Total_Average”
”Stress.Bond.Instantaneous”
”Stress.Bond.Batch_Average”
”Stress.Bond.Total _Average”
”Stress.Non_Bond.Instantaneous”
”Stress.Non_Bond.Batch_Average”
”Stress.Non_Bond.Total_Average”

=% )WVA ML Z (Bond & Non bond & Kinetic IH) BFlEME
=%V A ML A (Bond & Non bond & Kinetic IH) XI[EEH
F—%Z)L A KL A (Bond & Non bond & Kinetic IH) 435

Bond A b L A BEfEME

Bond A F L A XS

Bond A L A £

Non Bonding A b L A Bf[HEE
Non Bonding A F LA X[
Non Bonding A b L 2 23

”Wall_Pressure”

BEZP DB (BEDORT VY v VERE LHE)

”Wall_Pressure.Instantaneous”

A

”Wall_Pressure.Batch_Average” X [

”Wall_Pressure.Total_Average” ]

”Energy_Flow” BEAT—IZE DAY Lz RV F—
”Energy_Flow.Batch_Sum” ES VX

”Energy _Flow.Total_Sum” ERAEAE
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e Grid_Density

Simulation_Conditions.Density_Output TEE S A DH 2L E L7725 E. record data IZH X
na,

74—~y M SUSHI THWS5NTWA Mesh & Field D6 D &ML TW5, Ml [SUSHI = —
Y—Ax=a7V] B,

— mesh --- Mesh ®E %%, SUSHI ® Regular Mesh DEHIZNET 5,

— boundary_conditions - - - BREMDEE, SUSHI DEHIZIET 5.

— atom_name][] --- phi.value[].comp[] {21 T NBIREHITNIES 5 Atom_Name DL,

— phi--- BEY, KA SUSHI IZJET 5,

e Correlation_Functions
Simulation_Conditions.Output_Flags.Correlation_Function T H S AHEREE®D on the fly 1%
FBELZSE, BRLI—RICEEPHE a5,
— Stress - -- Stress O H cAHBEARIEK
XY,y Z,2X,XX-yY,yy-2z. B & Green-Kubo A& 0 1585 N2 EMHMER G_t 2, FfH] Time ©
e LcHhENns

e Unit_Parameter B #IED/ZOD AT —) v 75 XA —&, AH UDF &F—k&E% KD
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5.4 Table UDF #&&%

bond. angle, torsion 2¥® Table Potential D7 — X Z#D, I ® Table UDF ®7 — X E (%, Mesh & Field
2B T BERIZ LA > TS,

e Mesh : Mesh O1E# (Table Potential D&, HEE. AE. ZARSE) 2D,
FBEIDIZ Mesh AT DT A =X Y A MZFLT, EXRNTA—XDFMIIOVWTRIAXEZSZRDZ &,

#* 5.11: Mesh
[UDF 5% || B |
”name” H Mesh D £ #i ‘
| "type” [ Mesh ® %« 7 (COGNAC TS N\ /ST X — &) |
" axes|[]” filjoF—& (Mesh DIRTTIZHIET 5 EHRZE)
"axes[*].values|]” || DEEEHET ST —X

— name - - - Mesh D% Hi

— type --- Mesh DX A 7, B COGNAC 2% 7K — MT2DIE Regular DABRDTAY P a XA
TOEITIEHEHL TV,
54 type = FORCE L #5% L7254, 5 X 51725 — 7)Vi% Potenial table Tld7 < Force table
& UTHRE NG

— axes[] : WD T — X, Mesh DIRTLIZXHIET 2 BEFEEDHELS]

* values[] : ZHZBIT 5. DEEZEHT ST — X, Regular Mesh DEELLF DT — XA A3
values[0] - - B/M#
values[1] - - B KfE
values([2] - - 2EIE (100 AEDHE, WiiESH T 101 DT —X KA ¥ MHBFEET 5)

e FieldValue : Mesh D5 —4& (Table Potential DIFE TR IILF¥—{H) ZH D,

#6122 FieldValue A F D87 A =X Y A b Z2Eld, K/37 A —XDFHEMIZDOWTIEAXZ 2O
&,

3% 5.12: FieldValue
| UDF $24; || xink |

"value[]” H Mesh LD 7 — & DA ‘

— value[] -+ Mesh EDF—&XDtF], LD & 51T (DEE+1)x W DOERZ RO

e Unit_Parameter : B\ #EHD7ZOD A — )85 X —%, AH}) UDF & [A—#f#idE
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5.5 Crystal UDF f#&x

Crystal UDF [ZPA R DT — X 2 £ D,

e Crystal Data : T DIFHZ KD,
FBEI3Z Crystal_ Data LARDNRI A =X Y AN 25T, HXTA—XD

FEHNZ DOWTIIAT 2 B RBO

Z&,

# 5.13: Crystal_Data
UDF 2%, I
" Unit_Cell” fEm AL T oY1 X
”Unit_Cell.a” a fif &
?Unit_Cell.b” b fifi &
”Unit_Cell.c” c Ml &
”Unit_Cell.alpha” a ff
?Unit_Cell.beta” B A
”Unit_Cell.gamma” v 4
”Symmetry_Operation” X PR ERAE D I

”Symmetry_Operation.Operation[]”

IFRRIE (M, [alfiR) DOES

?Fractional _Coordinate”

Fractional coordinate D7 — &

”Fractional_Coordinate.Coordinate[]”

coordinate D57 — & (Hl%1])

Crystal Data D7 +—~< v b 219 %

— Unit_Cell --- #&FHBMME FOH 1 X

— Symmetry_Operation - - WFMEED I, NFMEEDOKDES (Operation[]) %>

Operation[] D7 — X

+ Invert_Vector --- KEEEEDO X7 bV

* Trans_Vector --- WiEHIEDO R bV
EFEDAINZ XY, asymmetric unit @ Fractional coordinate R &
Invert_Vector:R + Trans_Vector (ZZ#1 X5

— Fractional_Coordinate - - - Fractional coordinate Dfi% asymmetric unit D72 1F 4 (Coor-

dinate[]) & LU THD
Coordinate[] D7 — X

* X,¥,Z --- asymmetric unit @ fractional coordinate

e Unit_Parameter : BAHEDZHD AT — L85 XA —&, AHJ1 UDF & [6—RsE
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2 ZTld. COGNAC AJ7— & {F8 4R Y — )L SILK IZ DWW TS 5,

SILK(Set of molecules Interpreter of Light Kits) & i&. COGNAC O AJHHTH S E7 7D bRy —
2k L7257 — & (Set_of_Molecules) #{Ef3 %Y —ILTH5, Set_of Molecules |&, JLHiFHDHFD
FROY—2RTEL T =Y MRS TWEHIZ, TOT— X2 EHBERETIHEOMEEE (R
NTDGE) FERLDDIZRZGEVRH L, TOEEBEBD I, W OPOBBHIZEML T D7
HDOMNSILK TH 5,

ZDETIZ, GOURMET ® ACTION #&#E% Fi\ T Set_of_Molecules Z#F%ET % HFIEIZ DWW THEN
L. #iZ, SILK Z GOURMET ® Python 755479 % HEHIZOWTHNAT 5,

6.1 SILKIZ/EAF : ACTION IC & % Set_of Molecules ERX

ACTION % H\W7z COGNAC AN 7 7 A )WVOFERFNEZ BLFIZR Y,

1. Potential map

SILK A/ UDF &, COGNAC A} UDF & IFIZF UME%FFD, #f e LT “potential_map.udf”
PHEINTVWEDT, ZhEHIEE LTHHAT 3,

GOURMET #%#Z&) L, UDF ( “potential_ map.udf”) % Open 3 %, Open K}, MM IZI% Record Number
MWODT—EAPERRINT VWS, BDOFDOEAELANATA RS, £ FOAEIZ Record Label TH %
“ACTION_SILK_TEST” WFRrEN3 L 32— K (Record 12) TH 3 Z & #HERT 5,

2. D THEE DIERK
GOURMET HEHHDEMIZIZFZTZ A 70— 5 =D F — X EENRRRINT WS,
ZDITY T D Set_of Molecules EIZH—YVIVEEE, ARXA7)v o327 aryDA=a—
WKy TT7 v TENE, FEAZ2a—IZDOVWTRAT 5,

¢ SILK_CREATE_CombPolymer_Bead_Spring_2_branched
DEP DT 5. E—=AA TV V=T ILVOMKES T (Bl : A10(B5)-A10(B5)-A10) %
TERd %,

e SILK_CREATE_CombPolymer_Bead_Spring_X_branched
FEOH, B, FFEO7Tuayrhsksd, ©—=XA7) v 7= FAOMIKESF (Bl A10(B5)-
A5(C5)-A7(B3)-A10) %#{ERT %,

e SILK_CREATE LinearPolymer_Bead_Spring_1_Homo
C—X2 ) v BT VOFRES T (B 0 A10) ZEKT 5,
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£ Editor — potential_map.udf [C:¥OCTA2003¥PF_ENGINE_2003¥COGNAC#¥python¥sil

File Edit View Unit Python Options Tool Window Help
~Path History View F_UL t

< S E @ Tree ' Table || O Global @ Record

UDF Path: |Set_of_Malecules

Name | Twpe [ waue | Unit
potential_map.udf - -
&3 Simulation_Conditions struct
@ [T Initial_Structure struct
(oo Malecular_Attributes struct
@ [ Interactions struct

struct
triiet

SILK_CONVERT_REDUCED _CHARGE_TO_WALENCE...
SILK_CONVERT_VALENCE_TO_REDUCED_CHARGE... [tau]
SILK_CREATE_CombPolmer_Bead_Spring_2_bhranched... -
SILK_CREATE_CombPolymer_Bead_Spring_X_branched...
SILK_CREATE_LinearPolmer_Bead_Spring_1_Homo...

SILK_CREATE_LinearPolymer_Bead_Spring_2_Di_Block...

SILK_CREATE_LinearPohmmer_Bead_Spring_3_Tri_Block...
SILK_CREATE_LinearPolymer_Bead_Spring_X_Multi_Block...
SILK_CREATE_LinearPohmer_Semiatomistic... N
SILK_CREATE_StarPolymer_Bead_Spring_3... I fiow 9
SILK_MOLECULE_HANDLE_CLEAR...
SILK_MOLECULE_HANDLE_DELETE...
SILK_MOLECULE_HANDLE_PRINT

SILK_OUT_SYSTEM_to_Set_of_Molecules... constructed by GOURMET F

Lo g
Lo

PPPQ

O O T_ﬂ|:|

6.1: ACTION O jZH]

e SILK_CREATE_ LinearPolymer_Bead_Spring_2_Di_Block
E—ZXATY) Vv ITEFLOMRY Tay 281 (fl : A10-B10) %/ERKT 5.

e SILK_CREATE LinearPolymer_Bead_Spring_3_Tri_Block
C—ZXAT) v TETVOMKR MY Tay Z @& (Bl 0 A10-B10-C10) %FRT 5.,

e SILK_CREATE_LinearPolymer_Bead_Spring_X_Multi_Block
C—AAT) VT ETVOEEDOBOIRY VT Ty 7 &5 5 (] : A20-B40-A20-C10) % {F
& j— é o

e SILK_CREATE_LinearPolymer_Semiatomistic
21Ty KT MAETVORRRE D FRIEKRT 5,

e SILK_CREATE_Monomer
AT S TE2ERT 5,

e SILK_CREATE_StarPolymer_Bead_Spring_3
C—X2T) Y TETVOERY ) @afEERT 5,

FER L 7=WA T2 IR L, %47 (OK KXY 22U v2) T3 &, Python Log /A3 WIZA vt — Ui
FrREN5,

SILK_CREATE _LinearPolymer_Bead_Spring_2_Di_Block # {7 L7254, LFD XS5 Ay
E—VUDNRRIND, UTFIE, A10-B1O0 DY T 0y 7 3 FHRERI N Z L 2REIEKT 5,
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Trying to constructing LINEAR_Block_molecules...
[C’a’, 10), (°B?, 10)]
Section of constructing LINEAR_Block_Polymers. Done.

Bl THID D F 2 FRT 5 2 &N TE 5,

SILK_CREATE LinearPolymer_Bead_Spring_1_Homo #%ZEf7L7=5HE, MDAy E—IUN
FRIND, ZNIE. A0 DFREEDFHBMERI N L 2 HKT 5,

Trying to constructing LINEAR_Homo_molecules...
[CA’, 10)]
Section of constructing LINEAR_Block_Polymers. Done.

LU, I N TORMBIE ZNETNDOABEHA L ZVWEEIE. A=a—05
SILK_MOLECULE_HANDLE_PRINT % %179 %, U TNEEGTHROA Yy -V THS

============Registered Molecules
item_ O Name of Molecule: linear_di Num of Molecule: 1

item_ 1 Name of Molecule: linear_homo Num of Molecule: 1

Set_of_ Molecules ~DE X JAA

72YarvDA=a1—SILK_OUT_SYSTEM _to_Set_of Molecules (. fEk L 7= F% GOURMET
DI —2— 1 (Set_of Molecules) IZEZALAT Y RTH B, UTREFHEEDOA v -V TH 5,

try_to_write_Set_of_Molecules ...
item (MOL_NAME,NUM_OF_MOL) [(’linear_di’, 1), (’linear_homo’, 1)]

ZLUT. GOURMET ®7—72 ¥ — b (Set_of Molecules) 1Z. fERk L7 FHREEZAETNS,

. UDF 7 7 1)L (COGNAC AJ17 7 1 )V) DIERK

GOURMET EHEOLEANZIZF T2 A 780 —5 —HDTF —XEENRRRINT VWS, TOZY 7O
D, T7ANVEPERRENTWBERICHA—YNVEEE, GREX V2V 7§32 70aryDA=a—
MRy 7w FE N, SILK.UDF_CREATE X W5 av Y RAENS,

Z® SILK_UDF_CREATE %#:&R35L. 771 NIEED Y 1~ RUKEH T 5
ZORAT7Ta T Dvalues AT LATHERZ V27V wITBH8, 774 EROTI 4V RIRRYy Ty
VARR

T MYEERL, 771V EERETSL COGNAC AT 74 VBER I NS,
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—

<[> 1a]

H@ Tree ) Table || Initial ® Record

* UDF Path: |Set_0f_MOIecuIes

Mame Type | Value | Unit
@ []5et_of_Molecules struct - -
@ [ malecule Malecule arr...
@ [ molecule[n] Molecule -
X Mol_Name KEY linear_di
@ [ atorn[ Atorn array
@ [ bond] Eond array
@ [Jangle] Angle array
G"Ijtorsionl] Torsion array
® [ interaction_Site[] Interaction_..
@[] electrostatic_Site] Electrostatic...
@ [ molecule[1] Molecule -
K Mol_MName KEY lingar_homo
@[ atam] Atarm array
@ [ bond] Eond array
©[Jangle] Angle array
G"Ijtorsionl] Torsion array
@ [ interaction_Site[] Interaction_..
@[] electrostatic_Site] Electrostatic...
f int
float [taul
["Python [ Plot|
Python: [ clear | [ Le=d. |[ S=we. |[sS=welib Fow 10 Cal 1
| | Run =1E=H
print “Mothing was done.”
< -:
3 =l e
try_to_write_Set_of Molecules ...
item(MOL_MAME, NUM_OF_MOL) [ linear_di™, 13, (" linear_homa’, 131

6.2: “SILK_OUT_SYSTEM _to_Set_of_Molecules” % 417 U /=& 5H

&SILK_UDF_GREP.TE Arg x|
MNames Values

fname c: /OCTAZ003/PF E...

6.3 77ANVEEET 1 NY

6.2 SILK EAXBHEAEHEW-COGNACANT 714 IERDITE

SILK FAR#H % Wz COGNAC AJ17 7 A VOESFIEZ L NIZRT, ZOHIE, BEIDHELD EHR
D #ENAY, SILK OREAMEEREZ S ETHETH S

1. Potential Map Dt
SILK #7925 4I12F, YIalb—rarvogMhs TR T Iyt SILK AN
UDF %ETH 5, SILK I A UDF iZ. COGNAC ASJ UDF &IZIEFR UG 2>, Bl LT
“potential_map.udf” A INTVWA DT, HEMEL THHAT S,

. User editable Python script @ Load
SILK DFERIE, EBOEY a— NP SRS Nz1 VY VA7V TN (Fpy 771V BETH 5D, TDH
DOELDDREDAZ VTN (77 ANVHIIMEETH DD, bV TUHflE LTV L D00 “silk_use_*.py”
ZHELTWVWA) # GOURMET FEIZ Load UMY 5,
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1 IVER DB R

163

Look In: | [ eyywin

MEEIENE:FE

[y makeinterface.exe

File Mame:  |testuc

Files of Type: | All Fles

~]

| Open || Cancel |

X 6.4: 77 A IEIRY ¢ F— R

3. User editable Python script D%

FRITEARZZREDA 2 ) T (PR, “silk_use.py”) 121, SILK 2MERES 5 COGNAC 7 7 1 )LD
e, G T OERFIEE, HHENEEREST MR H 5, WMELZAZ Y T MIDOWTIHEH
HEWMERIHREL, BE Load LTS 2 Z LW ATRETH 5.

4. Python (User editable Python script) @ Run

& DS U 72 silk_use.py” # GOURMET LTHEITTEHILi2&->T, fHESNZT4 L2 MJIC
COGNAC AN 7714 At En3d, GOURMET (21X Python 4742 X RTH V1 v Kudd

HY., FATRRNH NI NG,

6.2.1 SILK E{TD#{E (Potential Map D#REE)

SILK #5179 5421k, ¥Iab—yavoRMfRs TR T vy vy LAk X vz SILK A1 UDF(%
ANIERE, Z 2 TIX” potential map.udf” &) 3B ETdH 5, SILK FAS UDF iZ, COGNAC AJ
UDF L IZIEA U#EZ2Ri>TWa, HAFIXEDOERE L2V Iab—yavildbE T, K7Y ¥y Ild
NI A—RZROBEDENEDSZMERE LRI NER SV, Y2 U THEINTWS “potential map.udf”

ZHNZ & > THT B,

e UDF ® Open

GOURMET #%#Z#) L, UDF ( “potential_ map.udf”) % Open 3 5, Open K}, MM iZI% Record Number
MODT—EAPERRINT VWS, BOFDOEAELANATA RS, £ FOAEIZ Record Label TH %

“UA_PE Kuwajima” DR RI N5 L I—F (Record 2) THD Z L 2MERT 5,

EHFEHEOLEMIZIZT I AT -5 DT —XEENERRINTVWS, ZOT—XEEE2 7V v I T
B2 8IZE o THIED Record DT — X 25 (L) 520 TE3,

e UDF Ot

HHFIREADON T LDOT — X EfHET DI ENTE S,

— Molecular_Attributes
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UDF Path % Molecular_Attributes --- 37 FHNRT > ¥ ¥ WIZEHT EENT A=A,

Molecular_Attributes.Atom_Type][] - -+ Atom DX A 12T 2T — 2 BPD SN TV S,

ZOHOF— % Name 1. SILK TH T AIERT BBICHIENT 5NE0T, MIET5 &5 1@
ST B BEDD B,

Molecular_Attributes.Bond_Potential[] - -- Bond D X 72T 57— X BPDH LN TV D,

ZDHD T —X Name (X, SILK THOFEERT 2T 5 NEDT, WIGdT 5 X 51#H
ETERHREDD D,

Molecular_Attributes.Angle Potential[] - -- Angle D X 1 7129 27— X BPD SN TW5,

ZOHOT =X Name I, SILK TH & FKd 2EICHISAT 5N B DT, 3IET 2 & 51T
TS 2REND D,

Molecular_Attributes.Torsion_Potential[] - -- Torsion ® &% 1 FIZBT 557 — X HIPNH 5N T
W3,

ZOHDOT —X Name (¥, SILK TH T ZEK T HEICHIEMIT 502 DT, MBS D & 51T
ETEHEND B,

Molecular_Attributes.Interaction_Site_Type|] - -- 2 FHRMHEFEAPHGEZEHIEL Y1 b
Interaction Site D X A 7IZBF 2T —ZBWD SN T WD,

ZOH DT —& Name 13, SILK TH T2 FlT 2BICHIGM T o N5 DT, WIET 5 X515
ESDBEDNDH D,

Interactions
UDF Path % Interactions --- 0 FEIART VY VNG E2EERETART VU Y ILDKINT A —
ao

Interactions.Pair_Interaction[] --- 2 FHIMEMEHIZE T2 7T — 22D 5N T WD,
ZOH DT —X Name (&, SILK TEE U 7253 153D Interaction Site D X A 7D HTIZEHE L
THIBAT 5N 5,

Interactions.External Interaction[] - -- SMFBIZ KB EHICET 5 T — 2 BDH SN T WS,

FDOHO T — X Site_Name 1&. SILK TYERK L 720 155 D Interaction Site D X 1 T DEH{IZ
BEE L T nflir o s,

Interactions.Coulomb _Interaction[] - - #EMEEHICET 27— 2P H STV 5,

ZOHDF —& Name 1. EEHEIEM %3135 1 b Electrostatic Site % &3 2Bz E L
7= 2B BE U CRe T s s,

Unit_Parameter
UDF Path % Unit_Parameter - -- B8 2175 72O ELR, BE, TX)LVF— BEIDHN
H7- 0 OEEAE
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(COGNACHYIal—yavAHBRIZEMLETRRVDTT I VI THERWN),

Unit_Parameter D7 — X IZDWTIRIZEL T,

Mass - - - EH & D HA],
Energy --- T3 )L¥—DH],
Length --- B DHA],

INODHRAMERET DI LI2& D, HE, EHESHENFETE S, BABEDORZY T
& LT, “silkmujigenkun.py” % Load U C{lifHT 5 Z & TE 35,

Initial_Structure

UDF Path # Initial_Structure- - #J#E (% Atom DFEMZIZEET 21EH) ICBTH/37 A —
ﬁo

Simulation_Conditions

UDF Path % Simulation_Conditions --- 7L 3V XL DOEREDEHELMEIZET B85 XA — 4,

e UDF @ Save {ZDWT

LSETITRREZINT A —RIZOWTHRERELZHL 54, MEFEELPKIEI NS X512 GOURMET
DAZa—h6 Save 2 ULRITNIER S0,

6.2.2 SILK IC&2EoF hAROY—EK (User editable Python script D#R%E)

o NIV VAT MD Load

GOURMET LT “silk_use.py” % Load 3%, Python V1 >~ RUIZ Load SN/ AZ7 VU 7 FHRKRE
NTWBIZezMEL, A2 ) T O EESR, BHEGRET S, WETSHEI

e D faiE
53 D

THD,

o Load EN/ZNAY VA2 T hDOHE

Load ¥N7zA 27 ) 7 bD EIZA—HF =D ffETREL 7> 2 (SECTION “USER DEFINI-
TION”) DB I NTND,

Hi 5k
“USER DEFINITION” 4 SUBSECTION “outputpath” (Z2WCHHT 3,

####### SUBSECTION "outputpath" ######
def setOutParam(self):
#output Directory (ex. outDir="c:/0CTA8.3/***" (dos), outDir="/home/yourdir/*x*")
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self.engine.outDir="C:/0CTA8.3/ENGINES/COGNAC/python/silk/sample"

#filename without suffix(.udf)

self.engine.cognacFileName="test_in"

#project name

self.engine.prjName="DEVELOP"

#output file is diveded to Structure_data and other Parameters when "TWO_FILES" is chosen.
self.engine.fileNumCom="0NE_FILE"

#self.engine.fileNumCom="TWO_FILES"

self.engine.outDir (21X DT+ L2 M) 2ET S, T4V 27 MIBEBREOXSRBRIC, A
7w vazHWTWa2, Windows BEEIIZHE W T H MEIXME,

self.engine.cognacFileName (21X 17 7 1 )V% (UDF #55E¥ @ .udf Z2FR<) Z$EET 2,

self.engine.prjiName (ZIZH I 7 71 VD 70y =7 N4 %2IBET 5,

self.engine.fileNumCom (I 17 7 A V2 R#$ 5 (bFRBY— %23k L7 7 AV EZD
MDZEMEZEFR L 727 7 A WIZHEIT D) PEPOIAY Y REildT 5,
self.engine.fileNumCom="ONE_FILE” & UL7z5&. B—D 771 )IVIZELH 5N 5,

- NTOER
“USER DEFINITION” H® SUBSECTION “system” {Z2DWTgHild %, Load N7z A
7 ) T M TR OB D 5 Z & 2R 5,

#######  SUBSECTION "system"  ######

def userDef (self):

##### BuildSytem(Make sure to execute at "record 6") ###i##
name="mol"

numMol=64

self.engine.createMolecule(name)

for i in range(0, 4):

self.engine.addAtoms (name, "UA", "UA_Kuwajima")

for i in range(0, 3):

self.engine.addBonds(name, i, i+1, "BOND_PE_Kuwajima")

for i in range(0, 2):

self.engine.addAngles(name, i, i+1, i+2, "ANGLE_PE_Kuwajima")

for i in range(0, 1):

self.engine.addTorsions(name, i, i+1, i+2, i+3, "TORSION_PE_Kuwajima")
for i in range(0, 4):

self.engine.addInteractionSites(name, [i], "NB_PE_Kuwajima", "PAIR")

self.engine.setSystem(name, numMol)
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1. 53F D&k

name="mol"

TR T (FAHT) 28T 5, "mol” 33 FIZRESNDIHLHTTH 5,

numMol=10

numMol &7 FDABTH 5,

self.engine.createMolecule (name)

NTEEHRT HEBTH S, self.engine. [INAIRGEATH 5, ZDFEKIE name DfE:” mol”
EWVSHFIT SILK I LT F a8k L7 2 & &2 Ekd 5,

2. BEkI N0+ (5F%:mol”) ~ND Atom D&k
self.engine.addAtoms(name, "UA", "UA\_Kuwajima")

Atom % &8k 2ETH 5, self.engine. IR RADFRTH B,

B 15/8TH B name 1&, LEOS T mol” BRAINTVWEDT, "mol” P AN I N5,
F25THBUA” X, EikT 5 Atom DHLFTH D, I ZTHHAFEIMERITERS,
35 THA”UA _Kuwajima” ik, Atom type DHHEITH 5,

UDF Path % Molecular_Attributes.Atom_Type[] ®E5{t X N7z 7— X DN, Name »*
PUA Kuwajima” TH 26 DRBI|I N5,

Wiz, SILK iIZR U TEFHL 720 Fmol” IZ2W Ty =7 vy ¥ )UIZ 4 fHD Atom  (ZHTIE
PUA”, Atom type DZ4HTIZF? UA _Kuwajima”) % &3 26|25k d 5,

for i in range(0,4):

self.engine.addAtoms (name, "UA", "UA_Kuwajima")

Python @ IEIZHEWN, for V— T2 HAVWTY =7 > ¥ ¥ )UIZ 4D Atom 2 EFRL TV 5,

3. BRI n-n+ (5F%: mol”) ~® Bond D&%

self.engine.addBonds(name,0,1, "BOND_PE_Kuwajima")

Bond % ¥$#% 3 2 B% addBonds(...) Z U LT Bond % k3 %, self.engine. A A
RIGFLARTH 5,

FH 15 TH 5 name lE, LEFREOLFEZmol” BRAZINTWEDT, "mol” A Nhb,
FH25[THS 0. &I 5 Bond 2K T 5 Atom DS Index TH B,

HEI3FIMTHS 11k, BT 5 Bond 2T 5 Atom DELS Index Th 5,
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4 518 TH 5”BOND_PE_Kuwajima” X, BondType D&4HITH 5,

UDF Path 4:” Molecular_Attributes.Bond_Type[]” D5t E 17z 7 — X DA, ”Name”
#»BOND_PE_Kuwajima” 2 253 3 & DABH X N5,

Wiz, SILK (2R U TESR L 720 F mol” iZ DWW T ¥ —7 v v )LiZ 3{#dD Bond (Bond type
DA’ BOND_PE _Kuwajima”) % &3 2H#1%50d 3 5,

for i in range(0,3):

self.engine.addBonds(name, i, i+1, "BOND_PE_Kuwajima")

Python @ 3HEIZHEW, for V—TZHAWT Y =7 > ¥ ¥ )IZ 3{fD Bond 2 &L T\ 5,

CBERINZDT (T4 mol”) ANOD Angle D%

self.engine.addAngles(name,0,1,2, "ANGLE_PE_Kuwajima")

Angle % %% 3 5% addAngles(...) ZIFFOH LU T Angle % %8%93 %, self.engine. {1
RISFEARTH 5,

% 1518 TH B name lE,. LEOSFEL"mol” VRAINTVWEDT, "mol” " ATTI N5,
FH25[MTHS 01X, BEkT 5 Angle 2T % Atom DELF Index TH 3,
HE3FMTHD 11k, BT B Angle 2T 5 (FFRD) Atom DELH] Index TH 5,
FARTHSD 2 1k, BT 5 Angle 2T % Atom DHELH] Index TH 5,

%551 8TH5” ANGLE_PE_Kuwajima” iZ, Angle type D&HITH 5,

UDF Path # Molecular_Attributes.Angle Type[] D5t 1727 — X DA, ”Name”
7 ANGLE_PE_Kuwajima” (2 &7 25 D2 BI N5,

WIZ, SILK IR U TERKL 7223 7 mol” IZ DWW T ¥ —7 V¥ v )Lz 2D Angle (Angle type
DT ANGLE_PE _Kuwajima”) % %6kd 241% 3k 4 5,

for i in range(0,2):

self.engine.addAngles(name, i, i+1, i+2, "ANGLE_PE_Kuwajima")

Python D SEIZHE, for V—T 2 HWTY =7 > ¥ )LIZ 2D Angle &8k L T\ 5,

CBREINTZDTF (DFE mol”?) ~D Torsion D&%

self.engine.addTorsions(name,0,1,2,3, "TORSION_PE_Kuwaj ima")

Torsion % ¥ 3 % % addTorsions(...) ZFFUH L T Torsion % ¥§ 3 5, self.engine.
AT RIZFLARTH 5,

FH 15 TH S name 1E, BEODFZmol” BZMRUAZINTWEDT, "mol” AT N5,
25 THB 0 1%, BT 5 Torsion 2T % Atom DHELS Index TH 5,
FI3FIMTHD 113, BFkd B Torsion 2T 5 Atom DS Index TH 5,
HA45THD 2 1%, BT B Torsion KT % Atom DELS Index TH 5,
FBH5E[THS 3 &, BT 5 Torsion Z KT 5 Atom DFLF Index TH 5.,

%6 5/48TH5”TORSION_PE_Kuwajima” X, Torsion type D&HFI TH 5,
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UDF Path # Molecular_Attributes.Torsion_Type[] D5t T 1727 — X DA, Name
H?TORSION_PE_Kuwajima” iIZ&H T2 DRSRINB,

Iz, SILK (23 U CTESR L 720 F 7" mol? iIZ2\W\WT ¥ —7 > ¥+ )LiZ 1 {f#ld Torsion (Torsion-
Type D£HTIE” TORSION_PE_Kuwajima”) % &&kd 54%5483 5,

for i in range(0,1):

self.engine.addTorsions(name, i, i+1, i+2, i+3, "TORSION_PE_Kuwajima")
Python OSGEIZHE, for b —TZ2HWT Y —7 > ¥ % )LIZ 1 {H D Torsion % EfkL T\ 5,
6. Bk N7 (5374 mol”) ~D Interaction Site Dk
self.engine.addInteractionSites(name, [0], "NB_PE_Kuwajima", "PAIR")

7> FHIMEAEH % EFH & & % Interaction Site % ¥k 9 % B4 addInteractionSites(...) %
FENHE LT (4 FRMEEMEMIZBIS %) Interaction Site & &8k d 5,

¥ 158 TH 5 name l&. HEOLFLA Mol VRAINTVWEDT, "mol” AT EI N5,
288 TH B [0] 1k, Atom DA VT v 7 ADESERT, I THSIIEZ COGNAC DR
TH D" D Atom 7 5 EFHE I N5 Interaction Site ZHHR— M T 5” BEEEIZHBLAZEHDT
bHb,

% 3 58 TH5”NB_PE_Kuwajima” |3 Interaction site type DRI TH 5,

UDF Path # Molecular_Attributes.Interaction_Site_Type[] DEFI{LE N7z T — X DA,
Name 2’ NB_PE_Kuwajima” IZ&H T2 DR HEI NG,

7. BRI (3F4:"mol”) DN, COGNAC A7 7 A NAHTIS %00 F 7% E
self.engine.setSystem(name, numMol)

ZIZTIFBHLDT (A" mol”) IZDWT, MIARDS 72T 50 %48E T 5, numMol
BDFORETH S, SILK 1270 F &8k, FRLTH, DB setSystem(...) DIFEH
ROV BEHIEEINR VD THERE,

o RAY VALY T NDFELT
WMELZNRA Y VA7) T MONE (HAKRE) 2HEEL, A2V T M2FEITT S, EFERIZOVT
e s oA Yy Rk REND,

6.3 HEE
6.3.1 HA%k

SILK (23T, #5113 BI% setOutParam() N THET 5, {HHH 1 setOutParam() Nz#EdT 5
ZeIZ& O ENHEERETE S, setOutParam() (£, ¥ 7L Ssilk use.py” FD EHfIzHLNTWE (&
oz r),
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self.engine.outDir --- 11D 7+ L2 bV, HIZIE,
self.engine.outDir="C:/0CTA8.3/ENGINES/COGNAC/python/silk/sample"

self.engine.cognacFileName --- 7 7 1 V%4,
Bl Zx

self.engine.cognacFileName="peo"
T BHILITED, "peondl AT yANZK LB,
self.engine.prjName --- 17 7 1 VD Tu T =7 M4,
Bz X

self.engine.prjName="DEVELOP"

Litidd A2 iz& b, DEVELOP "7 74 )V (COGNAC AN 7 74)V) OFay s v {eisb,
self.engine.fileNumCom --- {117 7 1 VDERE,
Bl Z 1%

self.engine.fileNumCom="0NE\_FILE"
ETBHZEIZED, “peoud” BHEAAT 7 AN B,
self.engine.fileNumCom="TWO\_FILES"

TN, BEANFMEI BRI N “peondf” BEIU, HFD MART Y —DAEEIRL 72 “peo_str.udf”
DZDODT 7ANDBEII N5,

6.3.2 DTFDEH

self.engine.createMolecule(name)

#1514 (name) --- EHI 20 F DA,

6.3.3 atom DEFR

self.engine.addAtoms (name, AtomName, AtomTypeName)

#1518 (name) --- EFI N0 FOHH,
% 2518 (AtomName) --- F#kd 2 Atom OFHT, HAEMERITEIZ LN TE S,
% 3 5% (AtomTypeName) --- F#kd 5 AtomType D Hi,
o H 33T ONT
UDF Path 44 Molecular_Attributes.Atom_Type[] ®
Bisfb 7z 7 — X D Name (ZHEHT 2 DM COGNAC EfFRIZSREI N5,
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6.3.4 atom DEFE/NTA—YDERE

self.engine.setAtomParam(molName, seq, paramName, param)

%154 (molName) --- F#xIN/z0 T DEHT,

FH25[8 (seq) --- NTA—XEHET S Atom DJit4| Index,

% 3 518 (paramName) --- /8T A —&%, FTHIGE,

#4518 (param) --- /37 A —X DA,

o W3BIE. HABIBIBRELEVWATA—ZDLATE Y M T BEDOMHALG DY

»Chirality” --- 0 5 Wi 1
»Main_Chain” --- 0 5\ 1
?” Atom_ID” --- atom ID(fEEDELZH, 405 Atom IZF U ID Z HWRWHBEW)

6.3.5 bond D&%

self.engine.addBonds(name, atoml, atom2, BondTypeName)

#1518 (name) --- BRI N0 TDHART,

% 2518 (atoml) --- &% 3 5 Bond 29T % Atom DL Index,
%3514 (atom2) - FHkT % Bond Z T %5 Atom DOFH] Index,
% 4 5[4 (BondTypeName) --- Bond type D%,

o HABIBUIONT
UDF Path 44 Molecular_Attributes.Bond_Type[] ®
filZ{bE /=7 — & D Name 25T 5B DA COGNAC EFRHIZER I N2,

6.3.6 angle D&%

self.engine.addAngles(name, atoml, atom2, atom3, AngleTypeName)

%1518 (name) --- BFI N7 T DT,

%254 (atoml) - kT 5 Angle 2T % Atom DFcH| Index,
%3518 (atom2) --- BEkT 5 Angle 23 % Atom DAL Index,
%4518 (atom3) --- FEkT S Angle ZEA T % Atom DS Index.,
%5 5[4 (AngleTypeName) --- Angle type DT,

o M5 HEUIZONT
UDF Path % Molecular_Attributes.Angle Type[] D
fifbE 727 — X D Name ([ZE5ET 26 DA COGNAC ETRIZEREIN S,
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6.3.7 torsion DE§%

self.engine.addTorsions(name, atoml, atom2, atom3, atom4, TorsionTypeName)

%1 5[% (name) --- BRI N7 T DT,

258 (atoml) --- k9 5 Torsion 23T % Atom DAL Index,

% 358 (atom?2) --- B9 5 Torsion 2T 5 Atom DAL Index,

¥ 45130 (atom3) --- &k 9 B Torsion Z KT 5 Atom DS Index,
%558 (atom4) --- F#k9 5 Torsion 29 % Atom DAL Index,

%5 6 51 (TorsionTypeName) --- Torsion type D% i,

o H 63 HIZDONT
UDF Path 4 Molecular_Attributes.Torsion_Type[] D
Bisfb T 7z 7 — X D Name (ZHHT 2 DM COGNAC EfFRIZSREI N5,

6.3.8 Interaction Site (9 FRIMHEERH) DESK

self.engine.addInteractionSites(name, [atomID], InteractionSiteTypeName, "PAIR")

F15[% (name) --- FEII N0 F DA,
%5 2 5180 ([atomID]) --- Atom @ Index DELH,

% 3 5[ (InteractionSiteTypeName) --- InteractionSiteType D%, 2 4 5[% (PPAIR”) -

TR, %li?l:o
o HW3HIBUIDONT
UDF Path 44 Molecular_Attributes.Interaction_Site_Type[] D
fidFl{b T N7z 7 — X D Name [ZEET 5 H DH COGNAC ETRIZSRI NS,

6.3.9 Interaction Site (#15) DELF

self.engine.addInteractionSites(name, [atomID], InteractionSiteTypeName, "EXTERNAL")

#1518 (name) --- BEI N2 T DHARET,

5 2 5 ([atomID]) .-+ Atom O Tndex ORI,

% 3 518 (InteractionSiteTypeName) --- InteractionSiteType D% i,
458 CEXTERNAL”?) .- F#J3E,

o H3FIHTONT
UDF Path 44” Molecular_Attributes.Interaction_Site_Type[]” D
Bisfb T 7z 7 — X D Name (ZHHT 2 DD COGNAC EfFRIZSRI N5,

¥
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6.3.10 Electrostatic Site (BEHEER) DOE

self.engine.addInteractionSites(name, [atomID], ESInteractionName,

% 151% (name) --- BFX 720 T DHHT,

%2 513 ([atomID]) --- Atom O ¥ —77 > ¥ v )b ID O %R T,

% 3 51#( (ESInteractionName) --- ElectroStaticInteraction D44 H7,
FH 4548 (COULOMB”) --- T#EE, WEL TR s,

% 551% (ESvalue) --- B FRERE U < (XA,

6.3.11 9DFHODIETE

self.engine.setSystem(name, numMol)

#1518 (name) --- BERI 07250 F DT,
% 258 (numMol) --- 3 FDARE,

6.4 ERFTVITL—b
6.4.1 WREFEERYY—I (AFA4FTY RT7MLLRILET)

"COULOMB" ,ESvalue)

MBEZIZRIND LD, E—XATV VUV ITETARS6LF ATy KT MALVRLVETORRFERY) v —

ZEEABIER T 5,

self.engine.makeLinPolym(name, numAtom, numMol, atomName, atomTypeName, bondTypeName,

angleTypeName, torsionTypeName, interactionSiteTypeName)

%1518 (name) --- 7 F DAL,

% 258 (numAtom) --- 1 0 F4 0 D Atom DFEEL,

%3515 (numMol) --- 3 FDARE,

% 4514 (atomName) --- Atom D Hi,

%5 5[4 (atomTypeName) --- Atom type D%,

%5 6 5% (bondTypeName) --- Bond potential D4,

2 7518 (angleTypeName) --- Angle potential D44,

% 8 514X (torsionTypeName) --- Torsion potential D% Hi,

% 9 51 (interactionSiteTypeName) --- Interaction site type D4,

o HETHIEIZONT

ZHIEBREURPoT25E 2?2 UZ5EE). Angleldty b I,
o H BT ONT

HHIERE LR o258 (2 ULzEE), Torsion Xt v b I,

e I FHIZDONT

ZHIERBE LR o284 (P& L7254 ), Interaction Site ikt v h X,
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6.5: SILK TESL7=T VA v

6.4.2 BRERERYY—II (DFESHEEDOBES

C—XATY VT EFANSAFATY RT FALNLETOFRFERY ¥ —2 D FEDOG2H-ETHE
BAREE T 5,

DAEIZOWTIE, FORK (LARY—YIaL—X PASTAD ) Jutv¥y) OHIT 7140955k
AATEROY—%24EKT 5, FORK OFEMIZBILTlE TPASTA 2—H—A~x=a 7] 28RO &

self.engine.makeLinPolymMWD (mwdFileName, baseName, numBeadInZ, chainNumScale,
atomName, atomTypeName, bondTypeName, angleTypeName,

torsionTypeName, interactionSiteTypeName)

%1518 (mwdFileName) --- 7 7 1 )LD,

% 2 514 (baseName) --- 73 F D%,

% 3518 (numBeadInZ) --- Z (fAHVRMHS TE) 40 D Atom DEE,

% 4 5[4 (chainNumScale) --- FDTED D FOREEERLINE T D AT — )V,
5 5[4 (atomName) --- Atom D%H],

%5 6 518 (atomTypeName) --- Atom type D4,

% 7 5[4 (bondTypeName) --- Bond potential D %Hi,

%5 8 514 (angleTypeName) --- Angle potential D4,

%9 51# (torsionTypeName) --- Torsion potential D% Hi,

55 10 514 (interactionSiteTypeName) --- Interaction site type D% i,

o 25T DONT

Hl 21X mol” & U7-356. &0 T D4H1E7mol _17,”mol 27 4D 6 b,
o H8HIEIZDONT

ZHTERIEE LR 272856 (7 UZE4E). Angle Tty Iz,
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o I FHIZDONT
ZETEBE LR r-7258 72 U25E). Torsion I3t w b I,

o 10 51EUZDWNWT
ZHEIRBE UL d o254 (7 & U7=15E). Interaction Site I3+ v b N\,

6.4.3 BRI FITOvIRYY— (E=XRFYVTETIV)

EOICRINE LS, U—XATYV UV EFLTORLF Ty 7R ¥ — 2 {LEAIEER T 5,

self.engine.makeBeadSpringPolym(name, numMol, "LINEAR", sequence,

atomType, bondType, interactionSiteType)

% 151% (name) --- 53T D4i,
% 2 518 (numMol) --- T DAE,
%3518 (PLINEAR”) --- F#5E,
% 451 (sequence) --- 7By 7= VA,
% 551# (atomType) --- sequence Talik T 472 Atom & Atom type 2 572 5 FEE,
%6 5[4 (bondType) --- sequence Talil X 3172 Atom 1D Bond & Bond potential 7* & 72 % f,
2 7 5[# (interactionSiteType) --- sequence Tk I N7z Atom & Z ZH 6 EHE I N5 Interaction site
type 7 & 72 B &,
o HEAFBUIZONWT
A20-B40-A20 D vV T maw 2R v —w2EHTLEE, RO XS IZEHRT S,
[(?A”,20),("B”,40),(*A”,20)] (PA”. "B X \\5 40 Atom AEEEN5)
o 5 BIHIZONT
B ZIE {? A”:”atom1”, "B”:”atom2”} LFlikd 5 &
Atom "A”D XA T L T?atom1” D, Atom ”B” DX A 7& LT atom2” B &EHKI NS,
o H65IBUZONT
iEaES {”A_A”:"bond1”, ” A_B”:”bond3”, ”B_B”:”bond2”} Lilihd % &
Atom ”A” & Atom ? A” 3ES Bond @ potential name & L CT”bond1” 23,
Atom ”A” & Atom ”B” 5 E% Bond ® potential name & L T”bond3” %%,
Atom ”B” & Atom ”B” 3£ Bond @ potential name & U C”bond2” 3& I N 5,
o HBTHIBUZONT
B ZIE {? A”:7siteTypel”, ”"B”:”siteType2” } Litik U 7-854
Atom ?A” 2 & o TEFE I N3 Interaction site D X1 7L L T”siteTypel” %,
Atom "B”IZ & - TEFH X N5 Interaction site DX 1 7 & L T”siteType2” W &EHFI N5,
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6.6: SILK C/ERE L= b)Y 7oy 2R < —

6.4.4 ®ER)~Y— (E=XRTYVITETIV)

MEAIZRIND LD, E—ZAATVVTETIVTOMERY ~— 2 EEABEHT 5, £72MER TR
INBEEDICEERY Y —DEREAEETH 5,

self.engine.makeBeadSpringPolym(name, numMol, "COMB", sequence,

atomType, bondType, interactionSiteType)

%1 51# (name) --- 2 T DHAHET,

%2 5[4 (numMol) --- 5 FDAE,

#3588 (PCOMB”) --- TGk,

% 4818 (sequence) --- 7Oy I V= VA,

% 551% (atomType) --- sequence Talid T 17z Atom & Atom type 2572 5,

% 6 5[4 (bondType) --- sequence Tatif X 317z Atom f1® Bond & Bond type % 5 72 5§,

25 7 5% (interactionSiteType) --- sequence Taif X 17z Atom & Atom 7* 5 EFH X 115 Interaction
site type 7* 5 72 % §EE,

o HAFHUZONVT

A20(B20)-A20(B20)-A20 OfifE A ~— (B20 B RIEHTH ) 2IEMT 2546, RO & 51250k
j_éo

[(?A”,20),(”B”,20),(” A”,20),(”B”,20),(?A”?,20)] (?A”. *B” £\ 5 £4HiD Atom BEHEENB)
£7-. [(7A”,20),("B”,20),(” A”,0),("B”,20),(" A”,20)] ¥ il L7854
A60 DEHIZ, B20 DD 2 AR U 72HE (BIERY ~—) &7 5,
ES 2. [("A”,20),(”B”,20),(”A”,0),("B”,20),(?A”,20)] TIERE Wi 75 5T,
o B 55HIZONWT
HlZIE {?A”:?atom1”, "B”:”atom2”} LFlibd 5 &
Atom PA”D XA 7L L T?atom1” %, Atom "B” DX A 7L L T’atom2” BW&fFHFI b,
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o FH6BIBUZONT
B ZIE {?A_A”:"bond1”, ” A_B”:”’bond3”, ”B_B”:”bond2”} L ilihT 5 &
Atom ”A” & Atom ” A” »3E5 Bond @ potential name & U T”bond1” %%,
Atom ?A” & Atom ”B”»E% Bond @ potential name & L C”bond3” %%,
Atom ?B” & Atom ”B” »3E% Bond @ potential name & UT”bond2” W& I N5,
o BTHIBUZONT
B Z X {? A”:”siteTypel”, ”"B”:”siteType2” } Lilib U784
Atom ?A” 2 & - TEFE X N3 Interaction site D X1 7L L T”’siteTypel” 3,
Atom ?B”IZ & o TEFHE X N5 Interaction site DX 1 7 & L T’siteType2” B3& I N5,

6.7: SILK TEK L 72K ) v~ — (7 7L — % self.engine.makeBeadSpringPolym(. . .
J: > T’ﬂgﬁﬁ\ S — /7— A li [(”A” ,20)7(w B” ’20)7(77 A” ,20)7(’7]3” ’20)7(w A” 720)] )

~—
~—
&

6.8: SILK TIEB L 722 AR Y ~— (7 7L — B self.engine.makeBeadSpringPolym(. . .)) IZ
Ko T, ¥—7r v A1& [(7A7,20),('B” 20),(" A 0),("B” 20), (" A” 20)])
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BTE HAOGREFTHY -

UDF 57— Z Offffi. 74—~y bEH#H, GOURMET LB 2T—RDT T 7 1y 7 AFREERITI 120,
Python script Z {9 5, 7z, —HOMHTIZEAL T, Zi 5 D Python script Z #3572 ® Action
I FHARICHEINTVWS, Action 2LV 2—HF—Z GOURMET O 5 7 1 AN a—H—A X —
7 = —AIZ& D, Python script Z#&ZE$ 5 Z L2HHK B,

ARETIE COGNAC BETHE X 17z Python script 3 & Of Action 2~ > NIZBIL THE#HT 5.

BB, RN THEAZ) T 774, Action I Y R 7 7 1)Lk, &% “python/analysis” & & T
“action” T4 L Z NUMTIZHEINTWS,

71 ROVYTN—E
COGNAC DFtRfER %, Fm /N T 5 720 IZLLF D Python script/Library 2AHE ST W5,

e “CognacShowLib.py” --- 4 & DR

g

e “CognacBasicAnalysis.py” --- PR T — &, PREESESLAEA 2236 B DFHA

e “CognacGeometryAnalysis.py” - -- BIfE0 A, BESMAER—L I— 7 — X O
e “CognacTrajectoryAnalysis.py” --- VHIEHREEMFL I — K& L7035 7 — X O
e “CognacFileConvert.py” --- UDF 7 7 A VO EEL RN DZE

o “CognacUtiltity.dll/so” --- BEFREMIC &k 2 B, A MBS 2 GHIZIT > 720D 71475,
A J71% UDF (ZHA7 L 72\

728, CognacBasicAnalysis | UDFManager D% 727 7 2 & L THFSINTWSE DT, BUNICEHT
5 Ay REAAMZ get, jump %% UDFManager D XY v N2 W5 Z &2 T& 5%, UDFManager DO{fif
2B LTI TGOURMET Python 22 ) 7R ) 77 LY AY=aT7 L] BROZ &,

¥ 72, CognacGeometryAnalysis, CognacTrajectoryAnalysis, CognacFileCovert |Z CognacBa-
sicAnalysis DY 72 5 A TH Y, CognacBasicAnalysis DAY v FHEHNWSEZ N TE 3,

72 twyhTFvT

python 7« L2 MV ZEBREZH PYTHONPATH (ZE/19 5, *721%3 X TO script/library % Python
path DiE->TWA T4 L2 MJIZEL,

GOURMET &0 3alb—Yary7us I LA HO@EHD A~ A b=/ Z I HBIZREDTDN
TWa3,
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7.3 HMAEAE

GOURMET & % Wi % D Python command prompt, A2 U 7 N7 74 ZHWT import U THIHAT
&5, 7277L. “CognacShowLib.py” | Viewer window (29 FHEEEE2RRIEE-ODAT ) T hNTHD
DT GOURMET python command TOAFHATE 5,

74 UIRABLIURAY v NG
7.4.1 CognacShowLib.py

932

CognacShow (_udf.)

IVANT 7 RDF#, _udf 1R F % UDF object name, GOURMET python command THIH 9 %%
BlE, BEETE,

XYy R

o all(vtype,be, color,drawrange)

DFERARBEOERSR

vtype - - - FlE X A T
’line’(default) /’ball-stick’/’rod’/’volume’

— be - - - EFE OB RSO,
‘mol’ % Wid o’ DEE, B TOHELALI=Y MEIVNIZMET S XD ITHEREGEEZEHIET
KT B
‘atom’ DHE, EFRTFVBTRTI= Yy MV NIAET S & S ICBEREEE2EHIETERRTS
‘off’(default) DG, BERELMEEZFZEE T, Atom DEFMETRRT 5

color - - - iR D 5 E

’atom’(default) D&, Atom type THEIT TS

’bond’ DA, Bond type TH3ITT 2

‘mol’ DGE. DT RIT TS, 72720 OCTA ¥F 7 4V N TROMGOFREITIXR D H3dH 5D
T, ZROHFE2ERRT D EE, AUEIMMEVIELFbNS

‘molname’ D&, Molecular name T3 133 %

— drawrange - - - #HEFFO L=y ;)L RKRHiH
BERDI=Zy FRIVZEEND D FITIMA T, AFICEET 54 A -V ERRTEIEDVHRS,
Ford HHIFITY A MEATH A, AFONETHIPHZFEET 5,
[[amin,amaa],[bmin,bmaa],[cmin, cmax])
amin,amazx,bmin... 1Z1£% % a,b,c Wi FAIZRRT 2 2V OHIPHZ2 BB TRET 5., HAIX
[FL1],[-1,1],[-1,1)) & HREL25E. abclili T RT, EALIVANDSTE, -1 BLU 1Y 7 MUK
A A=IRTFRRRIND,

e molecule(target,vtype, be, attrid, shift)
ER DI FDER

— target - - - molecule ® Index (int), Mol_Name & %\ & UDF location & €9 5,
Mol _Name % {§%E L 72854, AU Mol_Name 2fD TR TOHFRERIND,
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vtype - - - HHE] X A T
’line’(default) /’ball-stick’/’rod’/’volume’

be - - - N DB DEE,

‘mol’ %\ ’on’ DHE, HTOELALI=Y MVAIIAET S &S ITHERASRMEEZ/EHSET
FKnd B

atom’ DEE, ERFVPIRTa=y PEVHIZAET 2 &5 ICEREEZFEHIETRRT S
‘off’(default) DG, HFHRFME2ZREET. Atom DOBEBMETHRRT S

attrid - - - R DFRRE

ID /’atom’(default) /’bond’

ID %52 7284, ShapeDrawingAttr file IZH 1 2 EIT & W RRT 5,

ShapeDrawingAttr file IZB89 2 5fll& TGOURMET Python A2V 7'h U757 L YA <=2
7] 2

shift - - - ZRALED Y 7 &

FVIVFNDI=Zy FRIVIZHIGUALED» S, 7 S ETHIET DY 7 M, [ab,c] IV
BUZNIES 2 BBONRY PV THZ S,

e atom(target,vtype,be,attrid)
LR D atom DFER

target - - - atom @ Index list[molIndex,atomIndex]/[atomIndex]. Atom_Type_Name(string).
¥ 721X UDF location Z5E 3 %

Index list D&, List DR X232 D4, € L7~ mollndex DIFE L 7= atomIndex 23K R &
N5, 1054, TRTOHFDOIEI Nz atomIndex % FD atom BERRI N5,
Atom_Type_Name THE L 725G, BE L7z Atom_Type_Name @ atom 739 N THEKR I
nas,

UDF location | #—® atom D& D AHER)

vtype - - - E X A 7
*ball’(default) /’point’

be - - - FEEIIR D BT FR S DEE

atom’ » 5\ d Con’ DA, FEE L2 Atom A3 = b RIVNIZALET 2 & 5 ITBRSM % FH
SHTERRT D

‘mol’ D&, RE L7 Atom 2 EL A TOELN L= MEIVNIZAET B & S ITERSM %2 F
HXETERTS

‘off’(default) D&, BiftF2ZEE 3. Atom DREFETRRT S

attrid - - - FRBEDFRE, *atom’(default) /ID
atom’ DE. Atom_Type (2)6 U TERRAVHE I NS, ID 25 27256, ShapeDrawingAttr
file IZBFBREIZEIDFRT S

e bond(target,vtype,be,attrid)
£E D bond DFE/R

— target - - - bond @ Index list [molIndex,bondIndex]/[bondIndex]. Bond_Potential Name,

¥ 7z 1% UDF location 28 x€ 9 %
Index list D3&. List DEX 22 DIGE. #8E L 72 mollndex D5 L 7- bondIndex 2FK R X
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BTE HABRERAY -

NnNd, 1 DEHE, TRTOHFDIFE S N7 bondIndex % £D bond BFK BRI N5,
Bond_Potential Name T{EE L 7285E&1%. 8% L 72 Bond_Potential Name ® bond 239 X T
TRINDB,

UDF location 1ZH.—® bond DGEDAER

vtype - - - FHEI X A 7

’line’(default) /’rod’ /’stick’

be - - - fliE D EFEFEA DERGE.

’bond’ H 5\ ’on’ DHE, HEE L7z Bond A=y b RIVNIZALET 5 & 5 ITHR &M% EH
SHTERRT D

‘mol’ D&, HEE L7 Bond 2 EL 7 FOHELAI=y bRIVNIZALET 5 & S ITE &M% F
HEETERT S

‘off’(default) DIGE, Biftsli% ZEE 3. Bond DBEEEMTRRT S

attrid - - - RO DFE ’atom’ /’bond’ (default) /TD
’atom’/’bond’ DH#, %% Atom_Type,Bond _Potential IZ)i U CRREDFHESI NS, ID %
5.2 72354, ShapeDrawingAttr file IZB8 1 2% EIZ L D RRT S

e volume(indez, attrid)

fF7Z D interaction Site DF iz, 1 atom B L2 atoms D> 5 EFEE N5 Site 2R RT 5 Z £ H3AHE, One
atom site DG EITER., Two atom site DG EIIEHARTRRT 5,

index - - - interaction site M Index list [molIndex,siteIndex]/[siteIndex]
List DE X232 4. f5%E L7z mollndex DEE L 7= siteIndex WH /RS 115
1 DHE. TRTDOHTDHES N7z siteIndex % FFD interaction site 23RS 15

attrid - - - Rtz &ET S ID (int)

e cell(color,drawrange) --- L= hEILDFR

a=w b H line TERRIND,

— color(int) - - - ShapeDrawingAttr file DFEIT & b UAEINEIND, 774V ME 0o ()
— drawrange --- L=y ;¥ )LEKRHFH

BEARODI=y MVIZINIAT, ABICEET 54 A —-VHRRT DI EAHRD, FKRd HHIFHIX
DA MEATEZ, AFOIETHPZEET %,

[[amin,amaa],[bmin,bmaa],[cmin,cmad]]

amin,amazx,bmin... \Z13% % a,b,c #i AMICRRT B IV OHIPH 2 BEHTRET 5, Hl2IX
[F1,1],[1,1],[-1,1])] &@LU 725EE. abellid NT, EARAELE, 1 BLF1 Y7 Lza=v b
AR RRIND,

e boundary(color,drawrange) - - - BEFR G DFR

JIBE & 2 W I BE R DPRE I N TWIRWE 2 KRS 5,

— color(int) - - - ShapeDrawingAttr file DFEI & b AAHEINEIND, T 74V ME 0 (A7)
— drawrange - - - R O KR i

BHADI=w MIVIZEZEFNBERZEMIZINA T, BFICFEET 24 A -V HRRT S DHEK
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5, g HHPAIZY A MEATEZX, PATNOIHTHIPAZIEET 5,
[[amin,amaa],[bmin,bmaz],[cmin,cmaz]]

amin,amax,bmin... 12138 % a,b,c M A FIZRRT B IV OHIPH 2 B THRET 5, HIAIK
([FLL[-L1),[-11)] EHELEHE. abeclid RNT, EALIVANE, 1L 1Y T PUAAA—
VIS BERFAEDRRRI NG,

e densityField(griddensity,nmesh,atom_name, frame_attr,levelvalue,surf_color,clist) - - - #E 3 DR

Atom DD SHBEINIBENMIIESIWTHST—ar&x—, Lz ErT 5,

— griddensity --- UDF H1®D Grid density DT —X Z AV 07ES 1D T F 2, ’yes’/’no’(default)
‘yes’ Djfrid. UDF IZ Grid density DT — X WEENTWEBEDDH 5, 'no’ DEAIL. Structure
DT —REOBENMG LIRS D,

— nmesh - BESM AT S -LH720 OB TROB, 774 ME 16
griddensity="yes’ D 1%, Grid density IZH T NT WS Mesh T — X2 HW2 DT, ZDFHEE
FEHI NS,

— atom_name --- EE%F/RT S Atom name DIEE,
Atom name DV A b LTEHEZS,

— frame_attr --- 7V —LERRTHEOEMEDIEE

— levelvalue - - FEH 2 RRT B5HE. 2 O00MEE2 VAN TEHE X5, 2 DOMHEDTEMED T EOME
ELUTEHEERmIPIRREIND

— surfcolor - - FHM D DIFE, [R,G,B, EitE] DY A NTHE, 774V M [1,1,0,1] (F)

7.4.2 CognacBasicAnalysis.py
722
CognacBasicAnalysis(udffile,record)
o udffile --- A —7">9 % UDF file name

e record - - A — 723 % Record No.

XYV R
e position(atom) - -- Atom D pEREZE KD %
— atom --- Atom Index list [molIndex,atomIndex]

return - - - position (x,y,z)

e velocity(atom) --- Atom DEE %KD 5
— atom --- Atom Index list [molIndex,atomIndex]

return - - - velocity (x,y,z)

e force(atom) --- Atom \ZfEFHT %5 S5k %
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atom - - - Atom Index list [molIndex,atomIndex]

return - - - force (x,y,z)

e vector(atoml,atom2) --- 2 L FEDAENT bV 2RD S

atom1/atom?2 - - - Atom Index lists [molIndex,atomIndex]

return - - vector (x2-x1,y2-y1,z2-z1)

e distance(argl,arg2) --- 2 Ji 7D Rk

Usage 1: [A] U Potential Name % 2 Bond DEX k5
* argl --- bond 23§D Potential Name

return - - - List of bond length

Usage 2: [H U Mol_Name %24 F®. Bond index THE T % Bond DR X %KD 3

* argl --- Mol Name
x arg2 - - - Index of bond

return - -- List of bond length

Usage 3: Molecular Index/Bond Index THE I 172K ED Bond DE X &K 5
* argl - -+ List of bond index [ molIndex, bondIndex ]

return - -- Bond length

Usage 4: FFED 2 JR FEDH#EZ KD 2, 2 HFHIHEEPERINTVRITE LV
x argl --- Index list of atoml [ molIndex,atomIndex]

% arg? - -- Index list of atom2 [ molIndex,atomIndex]

return - - - Distance

e angle(argl,arg2,arg3) --- 3R FDR T MAE

Usage 1: [A U Potential Name % £D Angle DfiE %KD 3
x argl --- angle » D Potential_Name

return - - - List of angle

Usage 2: AU Mol _Name % £;24> 7D, Angle index TIRET % Angle DAEZ KD 5
* argl --- Mol_Name
x arg2 - - - Index of Angle

return - - - List of angle

Usage 3: Molecular Index/Angle Index THEE X N7ZRED Angle DAEZ KD 5
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* argl --- List of angle index [ molIndex,angleIndex ]

return --- Angle

— Usage 4: RED 3T DRI MHEEZRD S
* argl --- Index list of atoml [ molIndex,atomIndex]
% arg2 - -- Index list of atom2 [ molIndex,atomIndex]

* arg3 - -- Index list of atom3 [ molIndex,atomIndex]

return --- Angle

e torsion(argl,arg2,arg3,argf) -+ 4 JR £ DS 4

— Usage 1: [Al U Potential Name % £fD Torsion ® [ flj % K& %
* argl --- torsion OFFD Potential Name

return - - - List of torsion angle

— Usage 2: Al U Mol _Name Z &2 7®, Torsion index THiEF % Torsion D _[H A %KD 3
* argl --- Mol_Name

* arg? - - - Index of Torsion

return - - - List of torsion angle

— Usage 3: Molecular Index/Torsion Index THiE & 17 FixE D Torsion D —MH A % K 5
* argl --- List of torsion index [ mollndex, torsionIndex ]

return - - - Torsion angle

— Usage 4: RiED 4 J{F D73 " HAZ KD S
* argl --- Index list of atoml [ molIndex,atomIndex]
* arg2 - -- Index list of atom2 [ molIndex,atomIndex]
% arg3 - - Index list of atom3 [ molIndex,atomIndex]

* arg4 - -- Index list of atom4 [ molIndex,atomIndex]

return - - - Torsion angle

o R2(argl) - 73 ORI D HF R* 2Kk 5

— Usage 1: EEL7=DFD R 2RKD 5
* argl --- Index of molecule

return --- (R?, (R2, R2, R?))

Yo

— Usage 2: Mol Name THELZATD RZDY A b%2Rd S

* argl --- Mol_Name
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return - - - list of (R?, (RZ, RZ, R?))

o Rg2(argl) --- P THDEEREEDHIE Rg? 2KD B
— Usage 1: 8 L7 TFD Ry 23k 3

x argl --- Index of molecule

return --- (Rg?, (Rg2, RgZ, Rg?))

— Usage 2: Mol Name THE L7 7D Rg> DY A %RkdD 5B
x argl --- Mol_Name
return - - List of (Rg?, (Rg2, Rg2, Rg?))

e centerofmass(mollndex, atomName) --- 53 T8 dH 5 NI D THOIHHEDOELZE KD 5

— mollndex - - - Index of molecule

— atomName --- Name of atom or list of atom index for partial chain. If this argument is not

specified, inertia axis of whole chain is calculated (default = None)

return - - - Center of mass rcom

e system_centerofmass() --- REARDHELE KD B

return - -- Center of mass ”com

e Xp(mollndex, p) --- 738D Normal coordinate % Kb %

— mollndez - - - Index of molecule

— p--- p-th mode (default = 1)

return - - (Xpy, Xpy, Xp.)

e inertiaAxis(mollndez, atomName) - - 73 F8HDH % WNE D FH O FHOEME Ll % ke 5
R DAED inertia axis list IFE—A > b m D/NIWIHIZY — I NTWD
— mollndez - - - Index of molecule
— atomName --- Name of atom or list of atom index for partial chain. If this argument is not

specified, inertia axis of whole chain is calculated (default = None)

return - - - Inertia moments m and inertia axes v
([m1,m2,m3], [[vls, vly, v1,], [024, 02y, v2,], [34, V3, v3,]])
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7.4.3 CognacGeometryAnalysis.py

AN

CognacGeometry Analysis(udffile, record)

o udffile --- A —7"> %% UDF file name

e record --- A — 7> % Record No.

XYw R

o gr(atomnames,width,maxz,type,minangle,maxangle) - - - BRI AR % Ko %

atomnames --- List of Atom_Name, List DE X 1 OB E ZHHEE. 2 OFRFIXHEAHRE % R
H5

width -+ € A N7 I L 1Y RO A X (default=0.1)

mazx - © AN T LOEKEEHE (default=FB/N2)VED 1/2, 7272 U staggered reflective boundary
DLGEITERR D)

type - - - BIRED A 2 GRS 5 W L D15 all’ /’inter’ /’intra’

‘all D&, Atom_Name THET 2T RXTORT DHESMEFHES 2,

Yinter’ DG, D FHEDRT DA,

Yintra’ DG, P THNORT DADERS A ZFHET S

minangle - - - FARNEYE % HUS /N E

mazangle - - - TR % HUS T K A4

return - - - List of [ distance, number density, (number density of sector x,y,z)]

e gr_mol(molnames,width,maz,minangle,mazangle) - -- 7 1 DELDEZRS AR Z KD 5

molnames - - - List of Mol_Name, List DEX531 ORi X H CHHEE. 2 ORI EAHRE %2 Xk 3
width --- E A N7 Z L 1Y DY A X (default=0.1)

mazx - © AN T LOEKE#HE (default=H/N2)VED 1/2, 7272 U staggered reflective boundary
DH IR B)

minangle - - - FAR-YE % HUS /N
mazangle - - - FAREYE % HUS e K A4 B

return -- - List of [ distance, number density]

e profile1D(atomnames,direction,property,bin) - - - JR T HEFED 1 IRTT M DEE 5 % KD 5

atomnames - - - List of Atom_Name, ##(® Atom _Name % {5E T 5 Z & W3 u]EE
direction - - - BED M 2T 28°X° /7Y’ /°Z’ (default)

property - - - f#MT 3 5 71X TF 1 *density’(default) /*velocity’

bin --- B AN T T LYK O (default=int(cell size))
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return --- List of [ position, [ ¢1,¢2...] ]

e profilel Dmol(molnames,direction,property,bin) - - 53 FEOLED 1 IRITH A DEES %KD 2

— molnames - - - List of Atom_Name, ##(® Mol Name % 59 % Z &3 AlHE
direction - - - BED M ZEFHE T 80X’ /7Y’ /°Z’ (default)

property - - - f#NT 3 5 7037 1 *density’(default) /’velocity’

— bin--- B ANT T LY D (default=int(cell size))

return - - - List of [ position, [ ¢1,¢2...] ]

e orientationOrderParameter(molname,orient Vec,refVec) - - - TR S5 A — X % kb 2
Mol Name %##5&E LT, &4 T 250 FORMELZGHT S

— molname - -- Mol_Name

— orientVec - lRAE%Z KD B 2 JJHFHID~X2 bl r [atomIndexl,atomIndex2] & % W FIEM:F
oA > 7 v 2 A (0,1 or 2)
orientVec=None(default) D&, EMEE—A ¥ MAEUNE 72 2 EME X (Index = 0) AMHA X
nd

— refVec - WAEZRD 2 S ML BRI MV ro=[x,y,7]
refVec=None(default) D&, orient Vec THRET 527 MVOFYAE (r) BWERNT bLE 2

return - - List of order parameter given by (3u-ug? — 1)/2

u, ug:normalized vector of r,rq

e orientationOrderParameterBond(refVec) --- Bond DELAFKE /X T A — X &K 2
Set_of Molecules (& £11% 3 X T D Potential Name (22T DRLAIE % EFH T 5

— refVec - Bl Z KD 2L 7B X2 ML ro=[x,y,7]
refVec=None(default) D&, 72 U Potential Name % £ D4 TD bond X7 MLV D fE
(r) BBIRT ML RS

return --- List of “bond potential name and list of order parameter given by (3u-ug? — 1)/2

“

u, ug:normalized vector of r,rg

e normalizeOn() /normalizeOff() --- gr, density DN ZHIENT 205D MV AA v F, On
DEGE. VAT LD b —ZVEFOBEL THEILT D

7.4.4 CognacTrajectoryAnalysis.py
A
CognacTrajectoryAnalysis(udffile)

o udffile --- *—7">9 % UDF file name
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XYy R
e molMsd(molname, start_record, end_record, cancel_trans) --- 43 T8HE LD HFEEAN MSD % K
LR
— molname --- MSD % &9 % 4> F4 Mol_Name
— start_record --- ¥ > 7V V7 DAL 3 — K No.
— end_record --- %> 7V V7 DT L a— K No.
— cancel_trans - - - True 782 5 RERDOELDWHEDF L % FHIET 5 (default = False)

return - -- List of (T'ime, MSD, (M SD,,MSD,,MSD.,))

e atomMsd (molname, atomIndex, start_record, end_record, cancel_trans) --- 8% U7z Atom D335 H Fe
2L MSD %3k 5
Mol _Name T{ET 5 +FD. Atom Index TIHET % Atom @ MSD %KD 3
— molname --- MSD 2§89 31 1% &85 74 Mol_Name
— atomIndex --- MSD ZFHE T B 7D Index DV A b, #1) [0,1,2,3,4]
— start_record --- ¥ > 7) V7 DKL 3 — R No.
— end_record --- > TV T DT L I— K No.
— cancel_trans - - - True 72 5 [REARDOELDOWHEDF 52 MHIET 5 (defult = False)

return - -- List of (Time, MSD,(MSD,,MSD,,MSD.))

e normalCoodinate(molname,p,start_record,end_record) - -- Normal coordinate ® H 2 AHBEAR# Cp %
Kb B
Mol _Name THET 5457 7D Cp D% Kb 2
— molname --- Cp Zit% 9% Mol_Name
— p - p-th mode (default = 1)
— start_record --- V> 7)) V7 DKL 3 — N No.
— end_record --- > TV T DK T L I— K No.

return - -- List of (Time, Cp, (Cpy, Cpy, Cpz))

e vectorAutoCorrelation(molname,atomIndez,start_record,end_record) --- $8%E U 7=JR TR 2 ML D
H CAHPBEREE % k6D 5

molname - - - H CHBEBEEZFE T 517 % &34 74 Mol_Name

— atomIndex --- N7 MVEEHKRT S 2 DD T D Index DY A b, #i) [0,10]
— start_record --- > 7V v Ok L 3 — K No.

end_record --- B> 7V VDT L I — K No.

return - -- List of (T'ime, Cvec, (Cvec,, Cvecy, Cvec;))
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e atomVelocity AutoCorrelation(atom_name,start_record,end_record) - - - 85 U 7= i 78 Atom_Name
DR H CAHBI R % kb B

— atom_name --- B CHIEIBEE % B 9 5 F 74 Atom_Name
— start_record --- > 7)) V7 OFKBL 32— K No.
— end_record --- > 7)) I DT L 3 — K No.

return - -- List of (T'ime, Cvel, (Cvel,, Cvel,, Cvel.))

e molVelocity AutoCorrelation(mol_name,start_record,end_record) - - - 85 U 7273 ¥4 Mol _Name D
HOEE D H MBS E R %

— mol_name --- HCHBEEE % 3 E 5 49 74 Mol_Name
— start_record --- > 7)) V7 DOFAKBL 2 — K No.
— end_record --- TV T DT L I — K No.

return - -- List of (Time, Cvel, (Cvel,, Cvel,, Cvel,))

e forceAutoCorrelation(atom_name,start_record,end_record) -- - &7 U 7z J& 7ff Atom_Name (Z{EH
50 HSHBBEEZRD B

— atom_name --- B CAIEBEE % FHE I 2K 4 Atom_Name
— start_record --- > 7V VT DR L 3 — K No.
— end_record --- > T VI DT L 3— K No.

return - -- List of (T'ime, C force, (C forces, C force,, C force;))

e stressAutoCorrelation(atom_name,start_record,end_record) - -- ZD A + L A0 H MBI % Kk 5

— start_record --- > 7)) V7 OB L 32— K No.
— end_record --- 7T I DT L a3 — K No.

return - -- List of (Time, Cpress, (Cstress,, Cstress,, Cstress,), (Cstress,, Cstress,, Cstress.))

7.4.5 CognacFileConvert.py
A
CognacFileConvert (udffile, record)
o udffile --- *—7>F % UDF file name

e record -+ A — 729 % Record No.
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XYy R
o writePDB(file,scale) - - - Protein Data Bank(PDB) format (241U 7 7 1 Vi)

— file --- Output file name

— scale - -+ Scale factor
FEHRARICEHT 556728 UDF O FEREIZ scale factor & 221 724 % 173 % (default=1.0), 4l
ZITHNE X 10=4.0A TES L5 REF LT COGNAC DR %247 > 72854, Scale factor=4.0
CRET S A BRMORIICERLTHAII NS,

o writeCAR(file,scale) - - - Accelrys car file format (ZZH#L 7 7 1 Vi)

— file --- Output file name

— scale - - - Scale factor

FHALRICEMT 535672 UDF O FEREEIZ scale factor & 221} 72l % Hi 113 % (default=1.0)
o writeXYZ(file,scale) --- XYZ format [ZZ#L 7 7 1 Vi ]

— file --- Output file name

— scale - - - Scale factor

FHRALRIZEHT 2358572 £ UDF O FEREEIZ scale factor & 221 72 fH % 1 )13 % (default=1.0)

o writeAVS(file) - -- Grid_Density 7 — X % AVS TiiAiA EN 5B TT — X format (ZEHL 7 7
1V

— file --- Output file name

o write(type,file,scale) --- BE I N7z format IZEWL 7 7 1 )LHIT

— type --- Output file format *pdb’/’car’/’XYZ’/’AVS’
— file --- Output file name

— scale - - - Scale factor
FHNRIZEHT 255670 UDF O BEFEEIZ scale factor % ) 7% )19 % (default=1.0),
type="AVS’ DIGE. TD/NT A =L,

7.4.6 CognacUtility.dll/so

fEfTA A2 ) 7 M TR %, BESRGMI & 2 BisZs . 1 CHHBIBIECE 2 @it 2 b D T 1 77 VU,
AHITI & UDF 1T L 7 v

3¢S
o EFRSAM DA B B BEEUR

— setCell(argl) - - Unit cell D& > b

x argl --- Tuple of unit cell data, (a,b,c,alpha,beta,gamma).
A degree THZX B Z L
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return --- None

getCell() --- £ v b N7z Unit cell ZiKT
return - -- Tuple of unit cell data

getH() --- v b N7z Unit cell & VIR T2 Conversion matrix H %3K9
r = Hr/, r:real coordinate, r’':normalized coordinate

return --- H

getHinv --- v b 47z Unit cell & D FHHE X425 Conversion matrix H™! 23K ¢
r=H 'r

return --- H~!
HBXOHIINRMEZZEL (xx,yy,22,y2,X2,xy) DIEATES

getVolume() --- £ v b I 7z Unit cell £ D EHR I NS Volume %3K9

return - - - volume

setBoundary(arg!) - -- Boundary conditions @O+t > b

* argl --- Tuple of boundary conditions, (X,Y,Z).
XY, Z 1355 S % X9 % integer
0(None)/1(Periodic) /2(Reflectivel)/3(Reflective2)

return --- None

getBoundary() --- £ v ;172 Boundary conditions % &9
return - - - Tuple of boundary conditions, ( X,Y,Z).

distanceWithBoundary(argl,arg2) --- 2 KD, I =X LA A=Y DENRT ML EIRT
x argl/arg2 - - - Tuple of position (x,y,z) of each points
return --- Tuple of differential vector (dx,dy,dz)

positionWithBoundary(argl) -+ GX 5 N/EEO L=y M EIVHNO < z,9,2 < Cellpon WTIF
ETEA A=Y DREEZRY

* argl --- Tuple of position (x,y,z)

return --- Tuple of position in unit cell (x’,y’,z’)

getShift(argl) -+ G AO5NT/HEE 1= M IVNOERIZZHRT 5O LY 1 XDY 7 MY
%R
* argl - -- Tuple of position (x,y,z)
return --- Tuple of shift (shift X, shift Y, shift Z)
2=y M EVHOERE &y = HH 'r — shift) TRD SN D
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— positionWithShift(argl,arg2) --- BEfEE 7 bXRI MVEGEZ T, 7 MEOPEREZ RS

* argl - -- Tuple of position (x,y,z)
x arg2 - - - Tuple of shift (shift x,shift y,shift z)

return - -- Tuple of shifted position (x’,y’,z’)

o T—XHDXy MY BB

BIRD & 57T — RFIDE 21T 572012, HOSPUDT—XE2ARNT U TBLBENRDH D,
477V DONETIX, ZH 6 DT — X% map(string,vector(double) ) & %\ &
map(string,vector(Vector3d) ) (Vector3d & & double x,y,z Z X V' N—|{ZHD 27 5 X)) DFTA k
TEND, TS map DEIED2H D Python interface & UTUATD XY v AT T W3,

pushScalar(argl,arg2) - - - Scalar data 2 A b 73 %
AIERINIZ 1X Key THEE T % vector IZ push_back L T\ <

x argl --- Key (string)

* arg2 --- Scalar data

return --- None

pushVector(argl,arg2) --- 3D-Vector data # A h 79 %
PERHNIZ 1% Key THEE T % vector IZ push_back L T\ <

x argl --- Key (string)
x arg2 - - - tuple of 3D-Vector data (x,y,z)

return --- None

sizeScalar(argl) - -- Key THEET % vector(double) DEFZEDE % K3
x argl --- Key (string)
return - - - ZHRE

sizeVector(argl) --- Key T % vector(Vectordd) DEHR D %KY
x argl --- Key (string)
return --- FHEK

clearScalarMap() --- scalar map # 3T V795

return --- None

clearVectorMap() --- Vector3d map 23 XT2 ) 79§ %

return --- None

o T — XF|DfiFATIZES % B

— pairDistribution(arg1,arg2,arg3,arg4,arg5,arg6) - - - Pair distribution % gl%. 9 %



194

BTE HABRERAY -

x argl --- Vector map D Key List @ tuple ([keyl]) or ([keyl,key2])
key =D D (A=B)A-A D/, 2 DI (A£B)A-B O % E5HH T 5
x arg2 - € A N7 T LAOY R bin
x arg3 -+ E A NI T LY HF DY A X, width
x argd -+ DTHNDA intra = 1. D FRDHA intra = —1 H 2V TR TD Pairintra = 0 25
RIZT B
x args - WIREE%E L 256 OB/ minangle
* arg6 - IR % & 5556 DRKAE, maxangle
return - - - List of Probability, [gr,gr x,gr_y,gr_z]
Probability 1. keyl THE LT —XF 1 F—XH7= OO, YIF i OEFEEHF (i * width < r <
(i + 1) % width) IZ/74ET % keyl & 5\ key2 D %K T, gr x,gr y,gr z 135~ x M, vyl z
iz e UTm/NIE, BRRMECTHRE S NS HIPFIZEMET 5 Pair DA %KY

msd(argl) --- FIEREL MSD 231589 %

MSD(ji - j|) =< (V(i) = V(5))* > (7.1)
V(i):i-th data in Vector map

x argl --- Vector map ® Key
argl 252720550 AR 7 INTWS$TRTD Vector data 7*5 MSD ZEHHET 5
return --- List of [ MSD x,MSD_y,MSD _z |
scalarCorrelation(argl,arg2) - -- Scalar data OFHBEEK C, 2F1H T 5

Cs(li = 1) =< 5(i) = S(4) > (7.2)
S(i):i-th data in scalar map

x Usagel: B8z 5 2056

Scalar map IZA 7 ENTWVWETRTDF — XD Auto correlation %R T 5
x Usage2: argl DAG-Z 72354

argl & Key & UTA M7 N T3 Scalar data @ Auto correlation % Z[5#9 %
x Usage3: argl/arg2 % 5 2 72356

argl/arg2 % Key & UTA b7 TN TW5S Scalar data @ Cross correlation % #4535

return - - - List of correlation

vectorCorrelation(argl,arg2) --- Vector data OB C, Z#F1H T 5

Co(li = jI) =< V(@) * V(j) > (7.3)
V(i):i-th Vector data in vector map
x Usagel: 5I1¥ % 52 0WigE
Vector map IZA M7 ENTWVWBTRTDT —XD Auto correlation #FHH T 5

x Usage2: argl DAG-Z 723545
argl % Key 2 UTA M7 T3 Vector data @ Auto correlation % &8 3 %
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x Usage3: argl/arg2 % 5-Z 723556
argl/arg2 % Key & UTA N7 TN T3 Vector data @ Cross correlation % F1 %3 2
return -- - List of [corr_x,corr_y,corr_z ]
=R

CognacUtility OB D H 2 AEZ2 RS, S oI BIRIZRMENTIZ B 1T 2 HEE “CognacGeometryAnal-
ysis.py/CognacTrajectory Analysis.py” & ZMRD Z &,

1.

S5 5 Sk A1 B D BRI BBCRE D e FH 441

h
Python 1.5.2 (#0, Apr 13 1999, 10:51:12) [MSC 32 bit (Intel)] on win32
Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam

>>> from CognacUtility import * # EVa—- DA VK= }
>>> cell = (10,10,10,90,90,90) # Unit cell v b

>>> setCell(cell)

>>> boundary = (1,1,1) # R0y b

>>> setBoundary(boundary) # IRTHAPAERIZEY T3
>>> print getVolume() # 1=v MLV OKREE R
1000.0

>>> posl = (5,15,-5)

>>> pos2 = (7,13,-9)

>>> print positionWithBoundary(posi) # posl DAL=y hEIHNDA A=
(5.0, 5.0, 5.0) # PEEEZGHR

>>> print positionWithBoundary(pos2)
(7.0, 3.0, 1.0)
>>> print distanceWithBoundary(posl,pos2)# posl/pos2 DFEIE~NT ML %

(2.0, -2.0, -4.0) I
>>> shift = getShift(posl) # posl D=y hEIHNDT A=Y
>>> print shift # RKDB-HDOY 7 bEEFE

(0.0, 1.0, -1.0)

>>> print positionWithShift(pos2,shift) # shift Zffio> T pos2 Z¥H)
(7.0, 3.0, 1.0)

>>>

. AHBEBEESE D51

Python 1.5.2 (#0, Apr 13 1999, 10:51:12) [MSC 32 bit (Intel)] on win32

Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam

>>> from CognacUtility import * # TEVa— DA ViR—}

>>> from math import * # pi 25720 math EYa— L&A
# VAR—b
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>>>

>>>
>>>

>>>

>>>

for i in range(0,10): # "A"/"B"% key LT DANT—T —
pushScalar ("A",i) # XAzt b
pushScalar("B",i*i) # map["A"]=[0,1,2,3...]
# map["B"]1=[0,1,4,9...]
corrAA = scalarCorrelation("A") # map["A"] O H CHHEEZ FE
corrAB = scalarCorrelation("A","B")  # map["A"]/map["B"] EDAHAAHEE
# BBEETR
corrAll = scalarCorrelation() # TRTCOAKT—<v TOEHH
# CAHBERE% % B
for i in range(0,len(corrAA)): # fEERZi-j1=0,1,2... DIETHR

print corrAA[i],corrAB[i],corrAll[i]

28.5 202.5 780.9
26.6666666667 180.0 656.0
24.5 157.5 535.5

22.0 135.0 421.0
19.1666666667 112.5 314.5
16.0 90.0 218.4

12.5 67.5 135.5
8.66666666667 45.0 69.0

4.5
0.0
>>>

>>>

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

22.5 22.5
0.0 0.0
for i in range (0,10): # KT ElZ"pos" &\ key T
for j in range(0,10): # T—XEEYH
for k in range(0,10):
pushVector ("pos", (i,j,k))
setCell( (10,10,10,90,90,90) ) # Unit cell &HISZMDL Y b

setBoundary( (1,1,1) )

bin = 50
width = 0.1
pr = pairDistribution( tuple(["pos"]), bin, width) # FAAEAKODEHE

for i in range (0,bin): # IREMORMBETH L BRI %
# G
r = (i+0.5)*width
gr = prlil/(4*pi*r*r*width)
print (i+0.5)*width, gr

0.05 0.0
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0.15 0.0

0.25 0.0

0.35 0.0

0.45 0.0

0.55 0.0

0.65 0.0

0.75 0.0

0.85 0.0

0.95 3.17745887234
1.05 1.73403273305
1.15 0.0

1.25 0.0

1.35 0.0

1.45 4.54642351532
1.55 0.0

1.65 0.0

1.75 2.08083927966
1.85 0.0

1.95 0.628458608873
2.05 0.568641013739
2.15 0.0

2.25 3.77633795198

(%)
>>>

>>> clearVectorMap() Vector map 27 79 %

pushVector( "posl", (i,i%2,i*3) ) map ["pos1"],map["pos2"] IZ

#
>>> for i in range(0,10): #
#
# EYfEZ R Y b

pushVector( "pos2", (i,i/2,i/3) )

>>> gposl = msd("posi") # posl @D MSD % FIHL

>>> gpos2 = msd("pos2") # pos2 D MSD % EIA

>>> gave = msd() # pos1/pos2 D MSD % &
>>> for i in range(0,len(glave)): # fEROH N

print gave[il],gposi[i],gpos2[il]

(0.0, 0.0, 0.0] [0.0, 0.0, 0.0] [0.0, 0.0, 0.0]

[1.0, 2.22222222222, 4.66666666667] [1.0, 4.0, 9.0] \\

[1.0, 0.444444444444 0.333333333333]

[4.0, 8.5, 18.3125] [4.0, 16.0, 36.0] [4.0, 1.0, 0.625]

[9.0, 19.1428571429, 41.0] [9.0, 36.0, 81.0] [9.0, 2.28571428571, 1.0]
[16.0, 34.0, 73.0] [16.0, 64.0, 144.0] [16.0, 4.0, 2.0]

[25.0, 53.0, 113.9] [25.0, 100.0, 225.0] [25.0, 6.0, 2.8]

[36.0, 76.5, 164.0] [36.0, 144.0, 324.0] [36.0, 9.0, 4.0]
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[49.0, 103.666666667, 223.333333333] [49.0, 196.0, 441.0] \\
[49.0, 11.3333333333, 5.66666666667]

[64.0, 136.0, 291.25] [64.0, 256.0, 576.0] [64.0, 16.0, 6.5]
[81.0, 170.0, 369.0] [81.0, 324.0, 729.0] [81.0, 16.0, 9.0]
>>>

7.5 Action#BEIC & BEHTY —ILDFIE

COGNAC (IZIZ FELOfftr A2 ) 7 N 2 HEIZFIHT 572012, GOURMET DOffD Action #H %
WzfEtra~ v RBAHBEINT WS, £ 37V Rid File name &R RENS UDF Y —D)IV— "N 2 A
)T BHILIZEVENE, IO RT LRI Y R RA MRS ERTAZZLICEDEEITAZ &N
Hk s,

Name | T

samp! A * arcdE
o [ Sim ANALYSIS_1D_profile...

o= [ Initi; ANALYSIS_R2_Rg2...
¢ [ Mol ANALYSIS_autocorrelation...
o= Inte
o- ] Red ANALYSIS_msd...
o~ [ Set| ANALYSIS_order_parameter...
{ Ste} ANALYSIS_pair_distribution...
4 Tim ] ) 4
-3 ANALYSIS_scattering_function...
o~ [] Stru EDIT_Make_Super_Cell...
: g EDIT_Merge_Set_of_Molecules...
- EDIT_Pack_Molecules...
o= (3 Unil EDIT_Reduce_Molecules...
©- (] Dra| EXPORT_data...
IMPORT_Lammps...
INFO_Set_of_Molecules
PLOT_SS_curve...
PLOT_data...
VIEWER_show...

VIEWER_show_field...

7.1: Action IZ & DR REINZa<w Y K X hDHF

Action IV Y ROWNE, 52 %/8357 A=K (X Python AV v RBXUFIHUZHEL TW5, LLFIZ COGNAC
wdf IZBWTHIHTE % Action command % H 15,
e ANALYSIS_1D profile...
1D profile DEtEE 70y by W—brT A AV LD EFHTES, K2 ITRTIIBONFIZLANDED,

— atom_or_molecule - - - atom/molecule DR
— name_list - - - Density profile Z&/% 9 % {Atom|Mol} Name ®VJ A, (#) [A’,’B’]
— direction - - H{DEE, z/y/x & VERT 5,
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& ANALYSIS_1D_profile Areumen 5]
[ MNames |  values |
atom_or_molecule atom I v
name_| ist 4,781
direction F4 v
property density v
num_of _bin {int)cell_size
normal ize_flag on A4
use_record current v
start_record first
end_record last

| Cancel l I OK I

7.2: ANALYSIS_1D _profile... D5[%k

— property --- {35 7037 1+ —, density/velocity & D #ERT 5,
— num_of bin - ZEIK, BHEEANT S, T 74 Tl (int)cell_size BHEEI NS,
— normalize flag - BT E20ES DD T T2, on/off & VIEIRT 5,

— use_record --- TR DL 32— FDFER, current/range & ER, current DI5EHIEER
TNTWD Record XK LT 5, range DHH. Record DHEIFHZFREL T, T DD % EHA
T3,

— start_record - - - use_record (25T range % #R U 72545, EIRT 5 /8D Record No. % I8
end _record - -- use_record {25\ T range % EIR U 72554, #IRT 554D Record No. & $5E

e ANALYSIS_R2 Rg2...

B L7270, RIUGMHIEEMEE 3 R? & L OHEMER AR Re? DL, V— 713 L OEFHTEZ S,
M 3 IR EIEONEIXLAND@E D,

& AMALYSIS_RZ_ RgZ Argumen ﬂ

Mames Yalues
molecular_name input Mol _Mame
atom_name &l
item R2 -
uze_record current -
ztart_record first
end_record last

| cancel || oK |

7.3: ANALYSIS_R2_Rg2... D3|#

— molecular_name --- Mol Name Ofi%E, 7 7+ )L h Tl Set_of Molecules.molecule[0] D
Mol Name 2’y b I 5
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atom_name - -- 87 U7z Atom_Name OAD R?, Rg? 2587 5,
Juy 7 aR) =DM HO RO EE AR,

A 2IBE LGS, DR TEHEAE,

item --- G193 5HH, R2/Rg2/both & V%KY %

use_record - - - TR KDL 23— ROEIR, current/range & D #ER, current DA BIEER
INTWVWS Record ZX R ET 5, range DE. Record D#iiH %2 FHE L T, Record DAL %
Y5,

start_record - - - use_record |25\ T range % #R U 72554, #IRT 5 JEIHOD Record No. % $57E
end_record - -- use_record (25T range ZER L 7256, #INT 554D Record No. & $55E

use_record IZHB VT current #87E L7254 1X. Mol _Name TIEEL 20 FTRXTD R2, Rg> DY
A b %% Python log window (ZH{ 1 E 15,

use_record {25\ T range % #§€ L 72454 1&. Mol _Name TIHEL 720 FTRXTD R2, Rg? D&KL
a— NIZBT 2 FMED Python log window (ZH 115,

e ANALYSIS_autocorrelation. ..

HOMBBBOE R 7oy b, V=74 a2 L DEFHTE S, M@ITRTE5EONAFLTOM®D,

[ & ANALYSIS_autocorrelation Argu...&hj
Names Values
type normal_mode I v
molecular_name input Mol _Neme
p_th_order 1
index_for_vector [0.1]
atom_name input Atom_Name
start_record first
end_record last
cancel || oKk |

7.4: ANALYSIS autocorrelation... DF[#

type --- HCOMHBBEZZ 5B 4 2%, normal mode/vector/atom_velocity /mol_velocity
/force/stress & D #RT 5,

molecular name --- Mol Name D{§&, 7 7 # )V b Tl Set_of_Molecules.molecule[0] ®
Mol Name v b5

p-th_order - -- Normal mode D #* — & —, type T normal_mode % # L 72D AE),

index _for_vector --- HCOHMABBZFHE T E5T ML EEFHKRT S Atom Index DT type T
vector % ZR U 72RO AHH,

atom_name --- #E H AHEBEE %2 55 55 Atom Name, type T atom_velocity & %\ &
force % EIR U 72D AHH,

start_record --- > 7V VDML I — K No., 774V b (first) I Record 0,
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— end.record --- VTV VIO TLI— R No., 774D (last) IRV I— K,
start_record,end_record ¥ H1Z5 74V MEDYEEIE Time 2oL 2— RDOAZHIHE L. Record
= “Initial” 2 X DL I— RiEF@EARIEEI N5,

e ANALYSIS msd...
EH AN (MSD) OFEE ey b, —bFT7 A3V K DEBTE S, 3 IR THIEDONAE LA
TO#ED,

o+ ANALYSIS_msd Argument Values [uf.3m]

Names Values

type molecule [v

molecular name input Mol Name

list_of_ atom [0]1

start_record first
end record last
cancel_translation no IV

Cancel

7.5: ANALYSIS msd... D[

— type --- MSD &R T 2R DIEE. molecule/atom & D {5,

— molecular_name --- Mol Name D§E, 7 7 # /)l b Tl Set_of Molecules.molecule[0] ®
Mol Name 2t v F I3

— list_of_atom --- MSD % &3 % atom O list, type (25T atom % FEIR L 72D AER,

— start_record --- ¥ 7 VDAL 3 — K No., 774V b (first) & Record 0,

— end.record --- VTV VIO T LI — R No., 774D (last) IFHEL IT— K,
start_record,end_record & $1Z5 7 4V MADIEEE Time 2F2 L 32— RDOAZHH L. Record
= “Initial” 2 XDl I — RiXGHEARIEES NS,

— cancel_translation - - - REEOELDWEDTF G 2 HHIET 5N E DD T 77, no/yes 5
3,

e ANALYSIS order_parameter. ..
BLARRF 8T A =R DR, V=74 3> X DEHBHTE S, KD ITRTFEONEIZATOED,

— molecule_or_bond --- 73 7 DRI A bond DELFA A DER, molecule % HER L 7255, LFD
molecular_name, order_vector & U} vector_definition TXfHR & 9 5 4r 4. Order param-
eter ZEIHTAHFHNDORY ML EFEET 5, bond 2f8E L7ZEE I NS D ANEIZHAVSNT,
Set_of_Molecules (Z & 1152 T®D Potential Name D bond ® Order parameter 235H8E X 415

— molecular_name --- Mol Name Ofi%E, 7 7 # )V Tl Set_of_ Molecules.molecule[0] D
Mol_Name 23t v b3

— order_vector - - Order parameter Z 5§57 ML DFEE, Inertia axis 0(minimum mo-
ment)/ Inertia axis 1/ Inertia axis 2(maximum moment)/ Vector between atoms &

DEIRT D,

— vector_definition - - - Order parameter %54 527 ML Z4EET S Atom Index DXT, or-
der_vector {25\ T, Vector between atoms %57 L 725545 D AER
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|%| ANALYSIS_order_parameter Argument Val...@
Names Values
molecule_or_bond |molecule I v
molecular_name input Mol _Name
i order_vector Inertia axis O(minimum moment) | v
vector_def inition |[0,10]
reference_vector |x 7
use_record current v
start_record first
end_record last
| cancel || ok |

7.6: ANALYSIS order_parameter... D7|%

— reference_vector --- Order parameter Z5IH 25 7DDBMANT MV DIEE, x/y/z/average
LOEIRT S, x. yHDWIEz WNERINGEIT, &4 QBRSNS MVITHEESI NS,
average WMHE I N7, order_vector TIREI DRI MLOKRS T DI, &5\ id bond
N7 MVOFIER SR PVIIRES NS,

— use_record - - fENINRDOL 32— FDER, current/range & D EH, current DIF;E BIIEER
INTWVWS Record ZX R ET 5, range DGE. Record D#iH ZHHE L T, Record D2 %
AR5,

— start_record - - - use_record 25\ T range % &R U 72554, #IRT 2 JHHO Record No. % 55E

— end_record - - use_record |25\ T range ZER U 7256, BT 5 5K D Record No. ZI5E

molecule_or_bond (Z T molecule % FEHR L 2B, use_record {ZH T current Z45%E L 7256
Mol_Name THEE L 725379 X TD Order parameter O Y A k% Python log window IZH 1 X 15,
use_record {25\ T range 5T L 725515, Mol_Name THE L 727273 X T Order parameter
DL 3 — RIZE T 2 EMEDY Python log window (ZH & s iz 7oy hIhb,

— i molecule_or_bond {ZT bond %#R L 7-F%, use_record {ZH\\ T current Z{8E L7 H&. T
AT D bond D Order parameter ¥ Set_of Molecules (Z& ¥ 715 Potential Name HI(Z VU A b & L
T Python log window IZ i 1x v 5,

use_record (BT range Z45& L 7255613, [A—® Potential Name %72 bond @ Order paramter
DL I — RIZE ) 5 FHEDS Python log window (i I hd e iz Fmy hXhb,

ANALYSIS_pair_distribution. ..
Pair distribution function DEtEB L 7ay b, VL —bT71av Lk hEFHTE S, eI D)
NEIXL T D@D,
— atom_or_molecule --- Atom # %\ Molecule @&, Molecule % &R L 72155130 FDED
@ Pair distribution function % &##& 3 %

— name._list --- Pair distribution function &% 3 % Atom_Name ® %\ i Mol_Name DV A
ko (B A’ B’
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[ (4] ANALYSIS_pair_distribution Argu... e’
Names Values
atom_or_molecule atom [v |~ |
name_| ist [a,’p’]
width_of _bin 0.1
max_range a half of cell
type all v
normal ize_f lag on vl_
plot_sector_averaze |no v|
min_anzle 0.0
max_anzle 30.0
use_record current [ N7
start _record first
end_record last =
l Cancel | OK |
\. 4

7.7. ANALYSIS_pair_distribution... D54

width_of_bin - - - 43 #lIF,

max_range --- i AKEE#E, 77 AV MER/NLI=y LD 1/2,

type - - B 2GR T 2 RO E all’ ’inter’ /intra’ £ 0 #IRT 5,
‘all D54, name_ list TIHET 2T R TOXRT OERES M %ZFHT 5,
Yinter’ D E. B THIDORT DA,

Yintra’ DG, D THNORT DADOE RN 2FHET S

normalize flag - - BUELT 20 E 50D 7 57, on/off & Vi#EIRT 2,

plot_sector_average - - - x,y,z iz Huhh & U@ FEEZ2 1T 20851 D7 57, on/off £ D
EIRT 5,

min_average - -- IR % & 2 B/
max_average --- IR % & B ERKRME

use_record - - - fEHTHI RO L I — K DEIR, current/range & VER, current DHEIEHER
TNTWVWD Record XK LT 5, range DHE. Record DHEIFHZFREL T, ZDOMDES % EHE
15,

start_record - - - use_record ([ZH T range % #ER L 72556, #IRT 5 JEIHD Record No. % $57E
end record - -- use_record {25\ T range % ER U 7256, #IRT 5 Hif4 D Record No. & $57E

e ANALYSIS scattering_function...

Uy FARA Y SOREDA & BELESZFR, Tay b 95, V= b7 12 L ORHTES,
RITRTEHOARILTO@D,

UseGridDensity --- COGNAC O J1IZ& 415 Grid_Denisty 50, #1721 BE DA
ZETRE L CHELBIE A ST HE T 2 0 DEI, ’yes’/’no’ & D IEIRT 5,

Grid_Density & COGNAC Z#iZ Simulation_Conditions.Density_Output THEE L 7=
Baoatiiang,
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r[i,J ANALYSIS_scattering_fun... &J‘
Names Values
lUseGridDensity no IV il
Numbesh 32 =
Density ’4:1.0,°8’:0.0} |+
[ Cance||| oK |
J

7.8: ANALYSIS_ scattering_function... D7[%{

NumMesh - - - UseGridDensity = 'no’ D&, 7#ET 5 A v ¥ afOiEE, B n 2HEEL
=56, 2ToIAHRTHEIEING, BEREHEI3 DY AN [nz,ny,nz] THELZGE, SlifeE X
NP THEIND,

UseGridDensity = ’yes’ D& X Z OEEIXTHI NG,

Density --- Atom_Name DZEEDHEIINT 55542525,

() {°’A’:1.0,°B’:0.0} D&, Atom_Name = A’ DK DINT, BES GG 6515,
use_record - - - TR RD L 3 — RDER, current/range & D #ER, current OEHAEER
INTWVWD Record X% &9 5, range D5, Record DHiPHZIFEL T, ZDMDEH %2 FHHE
‘a_ 60
start_record - - - use_record (25T range % ER U 7256, EIY 5 /LD Record No. Z15E

end_record - -- use_record {25\ T range ZER L 7256, #EINT 554D Record No. & $55E

¢ EXPORT data...
T7A4NT A=< NOEH, FERERLTWALI—-ROF—X%2H T2, V' —rT71arkpid
BTE5, MAIZRTIHONRIZLLTOED,

E%‘"; EXPORT data Areument Yalu x|
Mames Yalues
file_type pdh -

file_narne {defaulf)
scale_factor 1.0
| Cancel H OK |

7.9: EXPORT _data... D[

— file_type --- #1357 + —< v b, udf/pdb/car/XYZ/LAMMPS/AVS & 0;#ERT 5, B

TIZ&E 7=~y PONEEMHT 5,

x udf - udf ZBIRUZGEE, 74—~y POZEHEIIMLIZ, 1 LI—NOAZHIH U udf
77 ANERIZIERT B,

% pdb --- Structure 7 — X % Proten Data Bank l¢ X THi /19 %, CONECT T —4& & Hbt
TR E NS



7.5. Action ¥EEIC & BMEHTY —ILDOFIE 205

* car --- Structure ¥ — X % Accelrys #t car 7 7 1 VIBEATH T 5,
* XYZ --- Structure T — X % XYZ XA THIT 3,

* LAMMPS - -- ¥ I alb—Y a3 vETIVOERE SIS FEI)1% 70 25 2 LAMMPS Data
X CTHNIT 5, LAMMPS 8 K UZ 07— 2RI L Tidk Web _— (http://lammps.sandia.gov/)
(] Nolepa

* AVS ... Grid_Density 7 — X % AVS #EK T EATH AT 5,

— filename --- H T 771 NV%, T 74V bTIEUDF file 4D 7Y 7 1v 2 AZL 32— K No.
MU, JEFE2ER L4 CTHIT 5,

— scale_factor - -- HJIEEE®D Scale factor, file_type=udf %\ & AVS DIFHE, ZD/NTA—X
IEFEHLINRN,

e IMPORT_ LAMMPS...

WHbs 78S F 7025 A LAMMPS O b ¥ =2 bV HH (dump file) % KERFNZHEVHT 727 Record
ZPER L. Strucutre 7 — X IZHiAA L, LAMMPS 8L 0207 — 2 RIZE LU TiE Web R—Y
(http://lammps.sandia.gov/) Z S O Z &

V= b7V EOEEHTES, MODITRTEEHONEIZLTDOED,

£ IMPORT Lammps Areum x|
MHarmes Walues
LAMMPE_file LAOCTA200E
| Cancel || OK |

7.10: IMPORT_LAMMPS. .. DAl

— LAMMPS file - -- LAMMPS dump 7 7 1 V% %2 HET

e INFO_Set_of_Molecules
Mol_Name., 7 F#HEED Set_of Molecules DIE#HZH T 5, V'—rT1arvLhiEETE 3,

e EDIT Make _Super_Cell...
2=y bELZEIE-LT, KELRYA XDV (Super_Cell) Z{EKT 5, V— b7 1 av kDEHT

E 5,
X I0 2RI 5 EDOAFIIA T D@D,
— nx, (ny, nz) --- FLUOILKT BA58

e EDIT Merge_Set_of_Molecules. ..
¥ L7z UDF file ® Set_of_Molecules & Structure 7 — X %, FED UDF izv—Y 9 3%,
N—=b T4 a3 EDEEITES, M2 IZRTHEHONRITILATO®ED,
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Q" EDIT_Make_Super_Cell Argume... X

Names Values
i |~
ny 2 =
nz 2 Bl
Cancel H OK |
7.11: EDIT_Male_Super_Cell... D5[%

& \IERGE Set_of Molect x|

Mames Values
IDF_file :/OCTA
record_number last
met hiod |werlap - ‘

| cancel || oK |

7.12: EDIT_Merge_Set_of_Molecules. . .

— UDF file --- BH{£®D UDF F— Xz~ —Y9 % UDF 7 71 V&

AMEL 2 Vv 2358, 77407 T 0FNRENS

— record_number --- ¥—9 % UDF 7 7 1 JL® Record numberl
Record number(int) & % W I FHIEE last (&L I—FR2~x—I95%) 2 AT 5

— method --- ¥ —V9 3% 5

overlap/x_layer/y layer/z_layer & 1 ;Z&i,
overlap Z&RT 2L, BIED UDF D=y b EILIZETD Atom 233y 7 I b,

x(,y,z) layer Zi#ERS 5 &, MELAMICEHEEEZERT 5, BELARDOI=Y LY
1 RXE, ¥—=VT522002=y b)Y A XDHIZR5,

DFI#

BB, TOTF—ZHEIFX GOURMET E® UDF 5¥— & IZf7b#., Save 35 £ Tlid UDF file |2 I3 ik

I,

CE)x(,y,z) layer & 7Y 2 > ClEME 2 /ER T 285, i~ DFORE S % 1A D atom DMEREIX,
PUZINE > TR & 70l U 72 B REE 1272 5 7\, JEHHBE R0 A & 77— R TS S D BRI W) 3 e A
S VRLIHESED L, 22y bV OAMIIC B ERE 5252 0D B DT, BERE&MIE None

CUTHERS 2 0ELRH 5,

EDIT_Pack_Molecules

il % D57 DOENEREZ 1=y b IVNIZETBEE) 217 5, Polymerization DFEEEIZ & D . Periodic bond
P E T 5554 1% Periodic bond 2 FJH U2\ & 5 12l # D Atom DJERENS 7 h I b,

V=T DEHTES, MICBITRTEHONFXLTO@ED,

— continue --- AV REETTENE DO, Yes 2I8E€ T 5 L BEEHNETIND
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& EDIT_Pack_Molecules Ar x|
Mames Walues

cont i nue ‘ yes b |

| Cancel || OK |

7.13: EDIT _Pack_Molecules... DF[#

mH,. ZOTF—2HEIX GOURMET O UDF 5 —XIiZf7h i, Save % F Tl UDF file IZ 1
TN,

¢ EDIT _Reduce_Molecules...
Set_of Molecules & FifEF R LT\ 5 Structure 7 — X 248E U7 B EIZ/ 5 K 512, Tz ED
X5, DPD DFERNPSE =X —A TV VT ETNADA—I VT EITERNZIKEETDH 5,
W= TA 3V EORETES, RC@ITRTIHONRIZELTDED,

{& EDIT_Reduce_Molecules x|
Marnes Values

target densitw .85

| Cancel || OK |

7.14: EDIT_Reduce_Molecules... DF[#

— target_density --- X—7 v b & THEE, RIEDOMLKETIE Atom ODBEBEETAT—NVT 5,

nH., 07— XiHEIX GOURMET E® UDF ¥ —&I217H ., Save 35 £ TlZ UDF file I 13
N,

e PLOT_SS_curve...
Simple_Elongationb22 O#EEZ FAWT, 2=y b IV DEREfTo7-> Ialb—YaViERE D, 6
J—T (S8) h—TEFay b T B,
N—bTA 3 EEENT S, MCIEIRTEEONBITILARO@ED,

— mode -+ ¥ Ialb—YaVIROEML -EFE— FOEE
fifi5k (forward) & % M EAfE (reverse), forward DHEHIHAL 2 — K| reverse D& Hi4 L
I—FD DL VENELFRTOEERIIIRS,

— PO - §#KIEP.ODEFH, zero DA, P.0=0 & U T Stress_zz OHfixiix %D % i1,
(xx+yy)/2 DHE. )1l Stress_zz - 1/2*(Stress_xx + Stress_yy) CTE#H S N7zl T
INd,

— Output_Fraction - -- yes D¥4. A b L AD Bond 8 £ U Non bond K7 > ¥ ¥ )VHEKD K7
FRT B
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. PLOT_S55_curve Areument 5[
| Mames | values |
miode forward -
F_0 zero -
Output Fraction VES -

| cancel || ok |

X 7.15: PLOT_SS _curve... D[

¢ PLOT _data...

g€ U7z UDF location D5 —&X %L a—NKJEIZ7ay b35, V—hT71arvkhigdhcssd, XrIm
WZRTHIEONBIIATDED,

E%‘"; PLOT data Areument Yalues x|
Mames YValues
[ocatian [Time''Statistics _D...
tag [Time', Hamiltonian

| Cancel H OK |

7.16: PLOT _data... D5[#

— location --- 7By 3% UDF Location £ D7,
(ffl) [’Time’,’Statistics_Data.Energy.Batch_Average.Hamiltonian’] —# H ® Location %
x @iz, —H/HEZ y #icHY Ty b5,

— tag -+ % Location 1221} % & 7,

e VIEWER _show...

DFREED Viewer window ~NDFKR, V— b7 3k 0iiZEITE 2, MR TIEROARIZEL
TD#ED,

— type --- fiifi X 1 7 line/ball-stick /rod /volume & b #E{RT 5,

— bc --- FHERFOBERSZMFORTE, mol : K TOELFI=Y MIVNIZAIET 5 L 5 ICBERSEM %
EHZXHTERT S
atom : FREFPITARTL= b IVAIIAET S L D ICERFMEE2ERAIETERT S
off : B &M% ZREET. Atom DEEETERT S

— color .- MEAKOMGIFE atom : Atom type T ITT 2
bond : Bond type T4 735
mol : 7 THZEN T T 5, 72720 OCTA 235 7 4 )V b TRED B DR EIZIXR D 23 5D T, £
DRTERRTDEEE, AUAIMEDRLFbNS
molname : Molecular name T3} 3 5
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tyvpe line -
b maol -
color atom bt
drawranze [[n,0], [0,0], [0,01]

| Cancel | | OK |

7.17: VIEWER show... D7[#k

— drawrange - -- fiHE[RFO L=y ¥ )LRRHiFH
BAD2=y bVIZEEFNENFITMAT, HIEIFET 51 A YL RRTH I LKL,
FoRd HHIPHIT) A MEATE A, DTOIHTCHIPHZEET 5,
[[amin,amaa],[bmin,bmad],[cmin,cmad]]
amin,amax,bmin... 12138 % a,b,c Wi A FIZRRT 5 IV OHiPH 2 B THRET 5, HIAIK
[FL1,[FL1,FL,1)) e HRE L6, abe T _RT, A LVAOST&, -1 BLF 1Y 7 hLE
AA=VRFNRERIND,

e Viewer_show_field...

BESAED Viewer NDFRR, V=T A AV EDRETES, NS IZARTHIEONEIELATDED,

{3 VIEWER _show _field Argum x|

Mames Yalues
U=elridDensity no -
Mumbiesh 16
it om_Mame [Ca']
mir 0.

Mz 1.0
zurface off - |

value_of _surface 0.600

cutplane off il |
position_on_plane  [[]
norma | _wector 0

| cancel || oK |

7.18: VIEWER _show_field... D3|

— UseGridDensity --- UDF #1® Grid density DT — X ZHW5 030D 7 52, yes/no &b
BEINT 5, yes’ 28 L7284, UDF IZ Grid density DT — X B EEFNTWAHBEDNH S, 'no’
DA, Structure DT —X X D BESFHEFIET 5,
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BTE HABRERAY -

— NumMesh - BENAZFHET 2 —UH7- D DKL R D, UseGridDensity ° yes DA,
Structure D7 —X & D Mesh 7 — X 2 HiAAL DO T DEITHLE I NS,

— Atom_Name --- HE%&/RT 5 Atom name DFEE,
Atom name DY A b2 LTHZ 3,

— min - #T7—AVX—RKRDGED AT LD I/ME

- max - N7 —AVR—FRDGHEDARY MV DIRKA

— surface --- 77— 3V X —FKREFMEAFROENT Z 7, yes/no & Vi#ERT 5,

— value_of_surface - - - F{HHE KR DL E DIH DIH

— cutplane --- A7 -3V X —FRIIBVWT, EREOHEZIBET 2H5E5D7 77, yes/no & 0 ER
T %, no DHAH, 1=y FELDTRTOFEIERRI NS,

— position_of plane --- 7 —32 VX —FKRIZEWVWT, EEDOHEZIBTE L Z5E DI O EZEDIET,
M % & OEREOEEZ [x,y,z] DIRATIEET 2,

— mnormal_vector --- 77— AV R —FKRIZEWT, [LREOMEZFE L 55 DIERR 2 MLVOIEE,
[x,y,z] DA THRET 2,

show. ..

A7V b (HF FHF. #EE) D Viewer window ~DFR, Set_of_Molecules, molecule, atom
B LU bond IZBEWTHEEITE 5, molecule,atom B & U bond #EIRNT 258K, ATV 2 b
® Index ZJ8%E L C. Action 27 3,

5140 VIEWER show... O%® LIEIZ[FkE,

show_same_name. ..

[fl—® Mol Name % #23F®D Viewer window ~DFR, {FED molecule ® Index MIEE X N7z
%iE. Z® molecule & [F—® Mol Name %2 molecule 3T R TERRI NS,
31%0% VIEWER show... D% 0 & 1EIEAK.

show_same_type. ..

[f—® Atom_Type % fDJHFHD Viewer window ~DFK/R, LED atom D Index DEE X N7z
BE., D atom LFE—D Atom_Type &2 atom TR TRRIND,
51%% VIEWER show... D% D &XIZFkk,

plot

Statistical Data O#%IFZ(LD 71w b, Statistical Data AFOEA TV 227 MZBWTEHTE 2,
Temperature O & S (ZHEMAEEDE DL, TOA TV " 2EIRT LI VEEEITE 5, —4.
Energy O & 5 IZEMEER RO 7Y 27 FOE, £ FED Instantaneous, Batch_Average
H 5\ Z Total_Average ZE#IRTEHZ 22k v, Al 7Tay 2175 2N TE S,

{mol,atom,bond} _info

molecule, atom & %\ & bond OFfD, ZFX X1 772 ¥ DIE#H % Python log window (ZH/1$ %,
BEA T D Index %3 IRT B L2 &0 EET 2,
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7.5. Action ¥EEIC & BMEHTY —ILDOFIE

UF®D 32D Action 27 Rid, Viewer window {251} 5 atom OBy F 72k b, EEX N5,

GOURMET Viewer window A® Picking X =a2—, $25W\WE Ctri+-M IZE W EBE Y F U ITE—F D
1752 TE D, #MlllE [GOURMET #fEx=a7)V] 2,

on/off 2175 Z
1912 2 JRF%EIR L 72D Viewer window DEREF %2R, ZDHE. Distance... I XV KA A

Za-—WIZRRIN D,

Set_of_Molecules.molecule[1].atom[6]
Set_of_Molecules.molecule[0].atom[9]

* Distance...
Clear latest picking
Clear all picking

Cancel

X 7.19: HEY v X2 7 D]

3HDWVIFTAFTPENINZGE, K% Angle B XU Torsion 7" XA = 2 —iZ8{h 5,

e Distance

HIRI N 2 HFEOHEMZEHE T 5, MO IZRINDFBONEZ LA TIZRT,

pogition |ﬂi5l]|ﬂ'_'|.r' "|

off -

draw

| Cancel || OK |

7.20: Distance... D7

— position - BFEFREADHE, display/minimum X 0 ER
display 2EIRS 172554, Viewer window (ZERI N T WD 2 710 B O RE#EN FHE X
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%, minimum 2ER I N7E5E, 2 K FHO minimum image OFEMEAGHR I NS,

— draw --- Viewer window IZHfifiZ RRTENEI DT TS
IR T & D12, Viewer window WIZFREEDRRET N5,
WIENDEHE B AR IX Python log window IZRREI N5,

7.21: FREER R OB

e Angle
BRI N 3R F DT HELZGRT S, FHEMRIL Python log window IZFRRI N5,

e Torsion

ERIN AR F DR “HAZET 5, FHEMRIE Python log window [ZFRRI N5,
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8%A aAVIRAILAE

ZITIRMNEBTHHT LT —RT Uy VEHZIZERLZHAEKRY, COGNAC DY I
VR INDIBBEIZ TR o TR D IR % R T 5,

COGNAC DIV 1 )V V272l GOURMET 1 VX —7 £ — A4 7 F 1 libplatform A3 % EIZ 7

%, OCTA8.3 128\ T, x5 libplatform OAEIE [ FIY N T4 =LA VR =T =254 T 5
libplatform V7 7 LV A~ =a 7| &,

1. MinGW /Cygwin/Linux/Unix B2 517 5 T 281 )L

“ste” T4 L7 MY AD “Makefile” 205, OS BLUT ¥ v XA TOHFNIZEEZEL
$PF_ENGINEARCH (2 2\WT, “Makefile” DT s,

7 7 4 )V kTl OpenMP fi5lfi % make 3% 2%, FEAFIfK % make T 5154 1% Makefile 5 157 H D
"OMP_FLAG =-fopenmp” # 3 A ¥ ;77 M3 kW,

T

(a) makedepend DFELT (A7 a V)
VX1V BEREIZ B W T makedepend I~ Y ROBFATE 2581, FdD LS ITFETLT
Bl &,

% make depend
GCER) “Makefile” I[ZI&A 7T 227 b7 74 )LD dependency & UT”.cpp/.h” 774 )Vhiw b X
NTWBD, ZDMD dependency 2§ X Ty b 57212 makedepend 25755 & L\, Z
nE7m s 7 LARFEETN, VA= RNZ2 UIEUVIEHRET 25E50ABET, BFEOI—FE2H

WAV ) VI FTBDITIEBEL N,

(b) IV D
make DT 7 AV b X =y ML O HEWIZI VML) v BfTbihd

% make

(c) 1Y A=
AVNANS DV UTERLEFET I 7V E, 754 L2 M)Ica¥—13%

% make install
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8 A aVRAILAE

F477 71 V7 cognac92{.exe}” I “$(PF_ENGINE)/bin/$(PF_ENGINEARCH)“7 + L' 7 h V{23
¥—&hs, ZZT$PF_ENGINE,$PF_ENGINEARCH (%%, OCTAIZ&ENd>¥ Ial—
Yarvrul I LEA VA=V LET A VI M) BEATYIab—YaryTus I ArRET
T BEEE (linux,cygwin ete.) ZIEET HERELH T, Do UDORESNTVWIHELRDH D, GHl
X TOCTA f YA h—)bv=a 7] BIH)

GER) WL 2P0 Unix BETI U N1 IVOIERIZITHONT WA D, make § 5720121 gmake I~
VRDRBENI LD DTHEE, FEEICB 23V 1A 7Y a VEIZE L Tld Makefile” S,

Microsoft Visual C+4 2017 iZ X5 a2 31 )V

“src/objects/win_ve2017” 74 L' 27 bV iZH B “COGNAC.vexproj” ZFWT, IV N1/ v o %47
D¢ TV T 4 7REEIZE > T"Win32" % % W E"x64" AR D “Release” & %\ & “Debug” 74 L' 7 b
VIZEFF 7 7 ANV TE S,

CGER) AN—Y a3 D COGNAC & Microsoft Visual C++ 2017 TD I V31 )b, BEEHEZAL TH
D, Visual C++ [HNX=Yarp7ayz2 N7 7 AIVIZEME T WAV, Visual C+4+12 & B T8
A IUDBEIRGEFN—Y 3 > 2017 2FHDO Z &,
GHHE T, GOURMET 1 V& —7x—A74 771 “ibplatform.lib”® Visual C++ 2017 T3 >3
ANL7bD2HEBETAIBENDHLDTER, ML 79V M T A =LAV R—=Tz2—=AF4 77
libplatform V7 7 LV A~ =a 7 )] &R
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it %8B X7 LYIERAE

AETIE, COGNAC O Y AT LERAGEE LT, HEFHRT Y vy VBB O -V —ERD ke
HAEICBE L TR 5,

B.1 #RTZESBRTI Vv
COGNAC IZBWTIMUTOMEEHART Y Yy VIl A—Y —EHDOBEBE 2 BINT 2 Z &N TE 5,
e Bond potential
e Angle potential
e Torsion potential
e Pair interaction

e External interaction

AR & D, Bond potential 22 & D, Fi#lz KT v v VEABDIERR & R % fRFHT 5,

B.2 HARIRETI7AM)L
2 —H—E D Bond potential Z/EHKT 2 72DITIFLATFD T 7 A L HAIMETH 5,

userbond[1-3] .h
userbond[1-3] .cpp

BEDOMARRE UTa—Y—R7 o v VBBUE 3T £ CERL. RIS 5 Z AT E, K% “userbond{1-
3th/.epp” EWVWS 77 A NVHTHRBLTEL, Ay X =774 L TEH 52U “include” T4 L 27 b
VIZHEINTWADTENEBIEST X I,

ZITO3MHE WS HIRIZSD < £T, BBILORBT, FUBEBIETNIA—XDADELLHDIZHEL
Tk, BIIEHIRICFIHT B Z 2R TE 5,

Angle potential ¥ & fEK T 25 E1ET7 7 1 VEAD “bond” DB %. “angle”. “torsion”. “pairinteraction”.
“externalfield” & U727 7 4 WEERK T 5,

B.3 #77-72 Bond potential DENE
B.3.1 userbondl.h/.cpp Dl

TRl @ “include” B & “ste” T4 L7 MVIZEHEENS “userbondl.h/.cpp” OHl% KT, HlIZR
37 userbond1” I harmonic potential & [FIfED Uyppa = 1/2k(r —r9)? TH X 115 bond potential #EFHT 5,
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¥ AT LRERT R

userbond1.h Ol

///// E-comment /////

// WG1

// file name "userbondl.h"

// version 1.0

// date 2000/11/22

// creator T.Aoyagi

// description

// These class (UserBond[1-3] are derived class from class Bond
// for user defined bond potential.

// Header files and a sample (userbondl.cpp) are included.
//

#ifndef _USERBOND1_H_

#define _USERBOND1_H_

#include "bond.h"

#include <map>

using namespace std;

class UserBondl : public Bond {

public:

UserBondl (map<string,string>& params,

double r0=1.0, double rb=0.0, int i=0, string name="")
: Bond(r0O, rb, i, name) {

kconst = atof(params["K"].c_str());

}
~“UserBond1() {}

double calcForce(const Vector3d& dr, Vector3d& ftmp);
private:

double kconst;

};

#endif //_USERBOND1_H_

userbond1l.cpp Dl
///// E-comment /////

#include "userbondl.h"

double UserBondl::calcForce(const Vector3d& dr, Vector3d& ftmp)

{
double r,delR,ene,tmp;

r=dr.length();
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delR=r-r0;
tmp=kconst*delR;
ftmp=dr* (tmp/r) ;
ene=0.5%tmp*delR;
return(ene);

}

B.3.2 XUN—ZTHDOESH

“userbond1.h” @ private A >V /N—I{ZHRT > ¥ v VBRI WA A% & <, #ITiE harmonic spring constant
T® % double kconst; #E#EL T3

B.3.3 OYVARMZIVYDBIEBLUVRE

“userbond1.h” & % \\M&”userbondl.cpp” IZEWT AV A NI 7 XRDEEE2EL, TOAVAMNT T RIZ
WTART VY v )VEBDERIZ Z\%E’Zﬁiéﬁ%?—’\fglﬂi Dty b3, IVANT I XROBIITIEETE E
D RBEIFH L, params &\ D ¥ v TIZEBUT private BEBUIERE U2 WEBN A->THEI NS,

:®pmmmamiﬁfylﬁbﬁ%m®vy7:y%%twowé%ofgb HHE O T—2D &
512 paramslkey] £ WA ETT—X &L 20, ZZTHVWTWS Y Y T key DB/ IT string data ZH> T
params D7 — X Z#IRT 5, Bl 5 L S5IZ, params[?K”?] LIEET 5 L7K” &\ string T — X % key
ELTT—XRZEHRO T,

F7/-HD H U7z data B string EOT—X & L TWADT, double BIZZEE L T keonst &\ 5 A 2 N—|Z
RAU T IEHNZEE T & 51

kconst = atof (params["K"].c_str());

WD EH TSI LEELBELND S,

params D key, data DflAEGDLED UDF 226D AN AEICEAL TR T 20, Jus 7 LIcB0nW Tk
BELD key, data DFAEHLEN S5 params 258 & UTHD, IVA NI 7 XIZEWTES L 7z private
AUN—ZT—=REMRAT B,

B.3.4 calcForce D88 & L UVAHB
EHEEORT ¥ v ILOFHEIZ
double calcForce(const Vector3d& dr, Vector3d& ftmp);

WD AV Y RTITONBEDT, @R LZWRT Y Y v VB Z Z Z12E <, Bond potential IZH

Tl dr. ftmp Z5[8& UTHWY, EOMEICFHRELZZAVF—%2RT L5 ChFGE2ERT 5,

Bl dr (ZI3FEE T MV ry — 1o H double x,y,z % A VN—IZFFD class EETHEI NS, 2D dr &
VANT I RTHEE XY b U7z private A Y N—=%FAWVWT, FlIZEHT LIICKRT VI Y VI RALXF—U LT
J1 (@U/dr) %535, G U772 U ik double Bl & U TR W lIZG A %, dU/dr 1% ftmp (ZfRAT B Z &I
k0, RO T ILIHEEREST Z 2N TE S, ftmp B dr & [FAFRIZ double x,y,z DAV N—%FDT 5 AT
b5,

Bond potential LA#A® calcForce D51#E, RT V¥ NIZEk > TEARSZDTUNIZAT, EOMHEIZFTART
HETHRT VY Y VTRV F— 2K
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double UserAngle[1-3]::calcForce(const Vector3d dr[],Vector3d ftmpl[l);

o dr[] --- WAMEMKT 2FEA NS FILORELS]
ro —r; — ro CREAAVPRKINEEE. dr[0] =11 —ro,dr[l] =1y —r; ZHEPEI NS,

o ftmp(] --- FH U7z dU/dro,dU/dry,dU/dry DOFLF % KT

double UserTorsion[1-3]::calcForce(const Vector3d dr[],Vector3d ftmpl[l);

o drf] - FATHAZKT HFEENT ML ORLS
ro—r; —ro —r3 CREA “HAVHEER I NS5E, dr[0] =11 —rg,dr[l] =13 —r1,dr[2] =r3 — 1y IZfH
NEIND,

e ftmpl] - -+ FHH U7z dU/dro,dU/dry,dU/dre,dU/drs OEH % KT

double UserPairInteraction[1-3]::calcForce(const Vector3d r[], Vector3d ftmp[]l);

e r[] --- Interaction site Z E# T % atom D FEFEDELS]
17 CEHT 2 site ALOHAMEHADEE r[0] 12 atom0 DEEFE, r[1] IZ atoml DEEFEN A > TE I H
%, 2T TEHT B site [HLDHEIE r[0]. r[1] T sited0 ZEFET 5 2 DD atom DL, r[2]. r[3]
213 sitel ZEFT D 2 DD atom DIEIEN A > TIN5,

o ftmp|] --- G U7z dU/dr; %, r[] THEI N7z atom D Index IZXR LT, A UEIORSIE U TR,

double UserExternalField[1-3]::calcForce(
const Vector3d r[], Vector3d ftmp[], SymMat3x3 vtmpl[],Vector3d wtmpl[]);

r[] - - - Interaction site Z €9 % atom D EEEDHLH

ftmp|] - - r[] THE X N7z atom (G U 72 dU /dr; %3RS

vtmp[] --- EHZFETHERICHVCSE Y TVIE —r.f; % r[] TEI N/ atom (WG L 72ES] & UTE
$, vtmp[] DHKEHEIX double xx, yy, 2z, yz, zx, Xy A U N—IFD I T ATH 5,

wtmp|] - - - External field & UCEEH DR T > ¥ v )L & 52 T, BEHEIZ D5 T )] Wall pressure % F15
T 2546, wtmp[] 12 r[] TEI N7z atom (X U 7z force % & L HLS %2 3K T,
7z ZIE, xy FH LD z=0 and Zmax OALEIZEED D 256, rfi] (W8T 5 wtmpli] 1%
1/2(dUwati at 2=0(r)/dr — dUwait at 2= Zmaz(r) /dr) EEFHT B,

(BEQHMTHI S Z LIZX D ENZFET D70, WHIZEDNDH 56, COGNAC I SHEIDRE
BN, z=Zmax IZBT 5 force DS EZEZTHZED EIT2) EHT 2MGVEERIDO R T V¥ v
VTRHRWGA, HEWEEEI» DB EN &2 3R T 2 BEPRWGEIZERH LTI W,
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B.3.5 UserPairInteraction[1-3]::calcDragForce D5|# & & VAR

UserPairInteraction |2 5\ T Z calcForce I[Zf1Z T, DPD ETEHE I NAEH —Foa D X512, 2K
FHEOH#E L OHEE XD E2FHET 28, calcDragForce 2 €% 3 5 Z & Mk 5,
ZOBEBDOEIBITILTO LS IZR>T W5,

double UserPairInteraction[1-3]::calcForce(const Vector3d r[], const Vector3d vI[],

Vector3d fdissipativel[], Vector3d frandom[])

e r[] --- Interaction site Z £ 3 % atom D FEFEDELS]
1 E T CTEHKT 5 site [ALOMEAMEHDEE r[0] 12 atom0 DFEFZ, r[1] 2 atom] DFEIEL A > THE I N
%, 2T CEHKT 5 site A LDYA L r[0]. r[1] I sited ZEFKT D 2 DD atom DJEEFE, r[2]. r[3]
2l sitel ZEFKT 5 2 DD atom DEEN A > THEI N5,

e v[] --- Interaction site Z &I % atom DL DELS]
BeFID A 7y 7 AL atom & DXL r]] & FkE

o fdissipative|] - -- BCGAIHHRD 1%, r[] TE I N7z atom @ Index IZXFH LT, AUET DOELF & LT
&Y,

e frandom|[] --- 7 VX LJ)1%, r[] THEI N7z atom D Index 2 LT, FHUES DR & L TRT,
JEHEIRD D) TIIVIHZGFHE T 5. fdissiaptive[] 138 £ 15 2% frandom|[] I£E £\,

e E0MH .. ARTFUVYILIRINLF— GEEHWSIZ TRV

B.3.6 UserPairInteraction[1-3]::calcTailCorrection D5 H &K UARE

UserPairInteraction (23 CiX calcForce, calcDragForce IZIIA T, A7 ¥y B LY 7ILVIH
® tail correction Z17 5 728D A v K calcTailCorrection BT 5 Z N TE S, BATFIT “ste” T4 L
2 M Z&H % “userpaitinteractionl.cpp” D H®D calcTailCorrection D#B5 % HlIZ R T,

Z OHFITIEESHR [66] (IZLHINT WS FHIET, Lennard-Jones AT >~ ¥ ¥ )LD tail correction % 17> T\ 3,

SymMat3x3 UserPairInteractionl::calcTailCorrection(
double& ene, int nl, int n2, const double volume)
{

SymMat3x3 tailVirial(1.0,1.0,1.0);

double tailVir;

double templ,temp2,temp3;

double sigsix,sigtwelve,rcnine,rcthree;

sigsix = sigmaSq*sigmaSq*sigmaSq;
sigtwelve = sigsix*sigsix;
rcthree = cutOff*cutOff*cut0ff;

rcnine = rcthree*rcthreexrcthree;

templ = 8.0%PI*epsilon#*(double)nl*(double)n2/(3.0*volume) ;

temp2 = sigtwelve/(rcninex*3.0);

temp3 = sigsix/rcthree;
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tailVir = -2.0*templ*(2.0*temp2 - temp3);

tailVirial *= tailVir;
ene = templ*(temp2 - temp3);

return tailVirial;

5. ROHEIILTOHNETH 5,
e ene --- tail correction THIIEINBERT V¥ ¥ LT 2V F —fH

e nl,n2 --- VAT LIZEENBHENER %5 %H 9 % interaction site DEL
[ —®d site [@ L DFHEIE nl=n2

e volume --- =¥ ;)LD volume

o R DA - tail correction THIEIN B LY 7ILIH
SymMat3x3 ¥\ 5 double xx, yy, 2z, yz, zX, Xy % A > /N—IZFfD class object (# Tl tailVirial)
AR LA Z KT,

F72 ERBITHONT VB AV NN= LTUTFOE DN H S

e cutOff - - - cut off FE#E
Pairlnterction DFEJE T T ZAD A VN—=2 L THFD

e PI ... 7w =3.1415.... Df#
COGNAC DZ U —NIUNFA—RE UTEHEINTVAS

e sigmaSq. epsilon --- UserPairInteractionl ® private X >/ /X—

B.3.7 UserExternalField[1-3]::setCell D5|# & & UHAE

UserExternalField (2 5\ Tl calcForce 12X T, 2=y b IVOIFERZSIBE LTEAT Y TEDIA
AT, 2=y b EVOEIIZHIGE U, AT Uy VR ETBHI etk s, 722 2K, KEELZBU -
AGDZAL, BEDRT VY v IV ERET 256, BRABOZILIZLERT v v VOB bR %25lilkd 5 2
LB,

PARIZRTH1IEZ, COGNAC HlAAAD ExternalField, LIWall O#|T, JEER L NVIZHR 7256, T
T—ERRITTHRTITEEI RN EToTWS,

void LJWall::setCell(const SymMat3x3& cell){
if(cell.yz ! = 90.0 || cell.zx != 90.0 || cell.xy != 90.0 ){
throw NotSupport("LJ_Wall potential to non-rectangular cell");
}

c_shape = cell;
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ZZTHWSLNTWAE[# cell IX double xx, yy, 2z, yz, 2X, Xy & A Y N—=|ZffD 7 AT, 2=v I
YIVY A X a,b,c,alpha, beta, gamma PEZI NS (HFEIX degree)

¥ 7z LTt T\ B c_shape & ExternalField 27 5 A ® private A ¥ /X—T®» Y, cell £[d L Sym-
Mat3x3 #ITH 5,

B.4 COGNACO'Y) 3v/Xq)L

7l a—Y—ERERT Iy ILEEMUZEESE, COGNAC 2V IV NR1 VT2 0ERH L, —N%R
IV NA VD FERA R E % S,

ZDRIZ, 722 Z21E “userbond2.cpp” D K D IZFEET 7 ANV EFHTIMERK L 72561, “Makefile” & 5\ E
Visual studio DEGE XY — 27 AR—=IZY — AT 7 A )V EBINT 2 HBERH 5D THEE,

B.5 UDFIIHIFBNITA—=F AN

FEBIZ AT UDF IZBEWT, BMU 72—V —EHZRT V¥ v VIR EFHT 2O fHikz LT, #lAE
User_Bond O%;4 §624 (2”73 & 512, Index. Parameters[].Name, Parameters[].Value (2% % LT
DESIZT—REANTZHZLIZED, User Bond & UTHZIMER LT T AT —X&2ET Z LN
%60

e Index - -- User potential ® 27 T A& ®D Index IZX 59 %
1z 1 User_Bond {28 WT Index=1 ¥ $5§%€ 7 % & UserBondl 27 7 ADHNENZTDRT V¥ v L &
LTINS, ZD7dH D Index 13 1-3 DERZHLS,

e Parameter[].Name --- IV A 77 ZDETH S~ v 7, params D Key IZH)H3 5
params DT — X #HET 5 Key & U THERED string data 252 5

e Parameter[].Value --- IV AN J 7 XDEHTH S~y 7, params DT — XT3
ASNZTHBWVWTIE, TR Cstring data £ U THEZSNDDTHIHD L S IZHEIZR LTIV AT ZRT
RIZEHLL 2P i w i e,

Parameter[] 3T 21—V —EHKRT > ¥ v VEETHH T 5 private 2O DEHRE KO BED
H5,
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it &C DFEEET7MILDA VR—b

COGNAC T, SILK E WO P LA =L O DFDT —FT7F ¥ —%EHETDHECMA, HK (H
ZW0WET7V =) ORFELE—IZEOER L, BT T —F727F vy —B L EKEEE2, GOURMET ©
MoleculeBuilder Z A\ T COGNAC AJJ UDF EiZA v R—bTBZEHHEKD, ZZ Tk DTS2
SR TEIRSHMONZT A=Y N THDmol 77 ANEFIZED, 2FATYRTNLETILVDT NITH
v (C14Hso) 19 FDmol 77 1 V% COGNAC @ UDF 21 VAR — b T3, HFEIZODWT, L Fa—
R T7ILE LTRSS,

o KFa—hrUTITIE HFOMEEEHREBIEBFRIZOVWTD T 7 AIVEHE 752 2DAZHKE
LWw5

o Linux BREE TR T 2581E. T L7 M) AZELIIHAKAD L

1. COGNAC 1 v 7y N7 7 1 VOIER

EEHT 2« L2 M) % DL %, (ZZTiE, “C:\work.octa” £ 9 %) “sample\molfile_sample” BA FiZH
% “cldmol” 2, ZDT+4 L7 MVIZEL, WRIZ, TT 1 X Ttestudf” EWVWIEZFDTFA T 74
Ve fERT 5,

ZFOTFFANTZ7ANVD—ITHIZ

\include {"cognac92.udf"}

2, GRS B, RIFHEE LT c\work octa\test.udf” Z$FE L, RIFLTKRTT 5, (Z DB
TlEc:\work_octa\test.udf” £\5 7 7 A LDMESLNTWVWD)

2. GOURMET %5 " test.udf” % fd <
GOURMET %&# U, "test.udf” 2l <, (GOURMET D A = a1 —7*5 File— Open)

3. 7714V DA VKR —b

GOURMET DA =z2—%% Tool - MoleculeBuilder # &3 3, MoleculeBuilder
DOHEEDRY TT7 v TENEDTUTDERE ANT S,

Select File Filter Type: molfile format Filter
Data File: c:\work_octa\c14.mol

Input UDF: c:\work_octa\test.udf

Output UDF: c:\work_octa\test.udf
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e Data File & X, D7 7 1 IVZIET,
o AHITIX, Input UDF & Output UDF % [d] Ui test.udf 1295 Z &
o GenerateElectrostatic Site DF v 7Ry 7 AlZ OFF (F v 7 %23 7\n) IZ§56Z &,

Iz, OK %3#ERT 5 Disregard Current Changing? W5 X vt —II1Z5 U T Yes % ER,

35 &, Open LT\ 5 test.udf” M Set_of_Molecules & Structure iZ, HFIL < HTFDOT—F5772
Fr —BLPREET =X B Y R—rEN 5,

4. 2t R O
GOURMET ET. VIEWER_show #H\WTHiE T 5, (FERBZ=EH Action ICL 2D FEEDR
RODIEZ)

o Vb ENBET 4V RVITRINLENEHEHDN, bec% off 52 &, mol file 21 >V R— kU7
R CIRIEREENZREINTWRVDT, be =on H5 WL atom 1275 &0 FREEDIEL < &K
RN,

ThITAY (1497F) ODAFATY KT MLAETIV (MU AMEE) 7 MRETRRINS,
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