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Amorphous Cell Introduction

Task: Construction of Amorphous Structures

v" Support many forcefields

v" Study mixing ratio and solvent influence
v Based on Monte Carlo Method

v" Usually used with Forcite Plus
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Amorphous Cell Introduction
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Amorphous Cell Introduction

Material Studio Tutorial

Amorphous Cell Calculation b4
Setup | Energy | Job Control |
Task: Consincion A
Quiality- Medium Jed
Density: 1.0 ill g/cm?
i =l
Output: 1 | frames
Options. .. |
Composition
Molecule Loading |Weight %
*
Amorphous Cell Construction e
Lattice type: hd
Lengths (A):
= [10 & [io ~ [0 4 ,l Help
[~ Ramp density from: |0.6 j a/en
_teo |

v' Task
» Construction
» Packing
» Confined Layer
» More
> IREE
» Length
> Lattice Type
» Cubic
» Tetragonal
» Orthorhombic
v Quality
» Coarse
» Medium
> Fine
» Ultra-fine
v’ Density
v" Output
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Amorphous Cell Introduction

Amorphous Cell Options pe

[ Include non backbone torsions
Construction

. =1
Temperature: 298 ] K

Segment lookahead: |1 :II
Loading steps: |1DD'D :II
[V Check ring spearing

™ Restrain rings

[ Check close contacts

E—
[v Check energies

Head biased steps: Imi :II
Torsion biased steps: |107:|'
Refinement

[v Optimize geometry More....

Help

Material Studio Tutorial

H*E (Torsions)
EER  1TESFERHBBERE ; Nk, 3
PN ERA TR

BIFIES2Z8A%E (include non backbone
torsions)

iBE (Temperature)

SPFREREL (Segment Lookahead) ZkiA1
A2 (Loading steps)
MEFTHEIAMER (Check ring spearing)
SETIERAFEE (Check close contacts)
iMhEER ( Check energies)

BN FUEMERAEHFREL (head
biased steps)

BN FHERIEEEREL (Torsions biased
steps)

JUaIfiL  (Optimize geometry)
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Amorphous Cell Introduction

Amorphous Cell Calculation

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

Forcefield Universal v| Mo
Charges: Use cument ;I Mo
Quality: Medium ;I
Summation method
Blectrostatic: Ewald ;I
van der Waals: |Atom based ;I

More.

- | Help

Material Studio Tutorial

v Forcefield

» Universal

> Etc. (ZILEEMNA)
v" Charge

» Use current

» Charge Using QEq

» Charge Using Gastegier
v Quality

» Coarse

» Medium

> Fine

» Ultra-fine
v Electrostatic

» Atom based

» Group based
v" Van der Waals

» Atom based

» Group based
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Amorphous Cell Introduction

Amorphous Cell Construction

Construct | Liquid Crystal | Preferences I Setup |

Constituent molecules
Number | Molecule | Add
Delete
Temperature (K) Cell type Number of configurations

[ |Periodic cell |
Density
Target density of the final configurations:

™ Ramp density from an initial value of :

Cell parameters (Angstrom)
a: b:

(10

|Speciya,b_v| |00 [00

[ Build a nematic liquid crystalline phase

i
U

¥ Geometry optimize configurations following construction
[V Refine configurations following construction

Amorphous Cell Construction X

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

Construction algorithm

Maximum lockahead bonds: [
Maximum lookahead configurations: |4~B

Mumber of bonds to be added per step: |1

MNumber of substates per state: |1
Substate width: |2‘I}
Random number seed: 72489

v Check for ring catenations
Refinement options

Dynamics steps:

Minimization steps:

Minimization convergence criterion:

Fles.. | Hel

ot | Fles.. | Hel

Material Studio Tutorial
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Amorphous Cell Introduction

Others
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Forcite Introduction

Overview:

DFNERNARR

PFNFRRELRBEER/IMETTIE,
PFAZEN N ERHHEBERSEFUERNH RIS RS | B
FABEERECERTERIK. B, —ERSFENSHURIERERER
B R EiSFRERRIEN. RBINHNGE  SHSFREELT
RIMERSE 2 FRIMBEL,
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Forcite Introduction

7337 ( Force Field )

£ =

crossterm

i

Etotal = non-bond

valence

Evalence = Ebond i Eangle + Etorsion + Eoop + EUB

Ebond ﬁ@iﬁﬁg Eangle %%g%ﬁg Etorsion :E%*Hﬁag
PN WA
Eoop BFEIEE(FRR E g Urey-Bradley Ifi

Q:)?’ 6‘@-’
v
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Forcite Introduction

7337 ( Force Field )

+ E

non-bond

+ E

Etotal — kvalence crossterm

E

A—‘—
crossterm  3EA/T3E IR

SFRNEZ HE ZENEE  EXMs HE" BRERKIE
q:ﬁ@@" —KHFPEIANIENZRIT , SCIMESAIBE.
—AREIE : stretch-stretch., stretch-bend-stretch, bend-bend.

torsion-stretch, torsion-bend-bend. bend-torsion-bend.

stretch-torsion-stretch
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Forcite Introduction

7337 ( Force Field )

+ E

non-bond

+ E

Etotal — Evalence crossterm

Enon-bond = vdW + ECoulomb + Ehbond

'

Setup  Energy | Job Control |

Forcefield [compass | More..
* E,qw van der Waals §¢ I

Quality: [ Unrafine i
Summation method

© Eyomp BB (ES) HEMERLE

Bectrostave: | Ewald

van der Waals | Atom based

o Eong  SEREREE
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Forcite Introduction

MS=5HRY33% ( Forcite Plus )

Consistent Forcefields ( —Z0%73% ) -l

-V{Hga ~ 8+ H(0 -6+ H 8 -8)Y

M — B FI A EAEEAIREIR , Yot T

3 ‘
.Zir.,'o-aga . ,,:..2-"2;,“ 0 - RN - &)

EZRETSHCEREEREAR | BP

.Z-Z'r,.xb - B MO - A,:.}r\,‘? b—Be)(¥cosd + Vs condd + ¥ condy)

SHE HEMNES, T e

9

\>0%x,o\ 29 + Vycos 39)

« COMPASS 0
.EZZN“‘ cosd (=840 ";IOZ% .Zl%-;

11 12 13

° pCff n:s( (3 1(-41)) rp( (3 |(.~ 1))] -4 ;‘}

l
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Forcite Introduction

MSHE933% ( Forcite Plus )

COMPASS
Condensed-phase Optimized Molecular Potentials for Atomistic Simulation Studies
ab initioJ3%% , KZESLRKE T ab initio itH.
COMPASSHZEETHN S FAR , BIEXSHENETY. THIHWHNREY.
ER. ERECUNESRERT.

Group A H{M&EE! , B, REWMSHEDF

Group B HFRE , 8. €REMNY. EBxUY. #8 (0K)

COMPASS26 HEIN"7KEE. FiE. SRMLY). BESSHSE, SUHPIRNESE
COMPASS27 NINAZEERFNESH
COMPASS IMNRER. EEMREFRNSEL _o°
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Forcite Introduction

MSHEJ/33% ( Forcite Plus )

pcff polymer consistent forcefield
BETFCFFAMNIGRRETEK , BERTREMRBTY.
Pcffi7 ] AT RIRERBESE. SHERERAY. THNAIBEITWIR , B5FLN
20Fh& @ (Li, K, Cr, Mo, W, Fe, Na, Ni, Pd, Pt, Cu, Ag, Au, Al, Sn, Pb ) .
HER. BESEAIZER | LARIBHESIAR (He, Ne, Kr, Xe ) .
pcff/IFRBATER , RITARAIALHE Spcfl. FILER , RE—
MEABERETFR , BFRIERNEE TIERLEER , FI20pcff30,
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Forcite Introduction

MS=RY33% ( Forcite Plus )

cvff consistent-valence forcefield
—XEN I35 |, RILEND FRE | BREAREEW , ERTHFNZAK.
BEHRSXENENDFHZR.

cvff

cvff_nocross_nomorse ZH{FREERIRERT , Morse RIS RITFRIFET D E

EASEREER.
JRRGITE RS |, ZRINATEETEERN.
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Forcite Introduction

MSHE93% ( Forcite Plus )

BiE% ERERERTT

Universal JTEEHARERSE. ERTHESI. EHRANSFHNE
BRESVN/VAEHE, MREEER. WTEIERAREH
AR EERSERIRR | HFERXIIS.

Dreiding EFZUCMNBIDEEF/ TSRS, ERTIHHESI. £
YIRERRTTN D FRIJUAIGSHE, HSREE. HFIaESREREIR
HERA,
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Forcite Introduction

F1372EE ( forcefield type )

NARERERE |, NIpRFEE , SRFEE
NHFEBE T RFABEF U FIMRER.
BEmNE

pavE S

2% E=

BeREE. RE

FATS

jiZanEND
franaEeS , pcffin TRES FRIRFAIHHE
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Forcite Introduction

45 (ensemble ) | —KEFHRURIFARRIRS.

T ARRRARS: ?

J—REEMERIAR  BAURES ( EEai R EFNERE ) 3PARTLARAR
A, (SERENT—NEMAER |, ArETRERMIIRSERRIETF ) Fit
MEN—EARR ( FEHERR ) B IT— T HRESHFRR | ¥E
BB , FTUNNRGERBRRHITHIRGER. ARRAIFESH
YRR AT LASS AN R RIRRIR S RANRASE.

MIEMZRER(NVE), FIEFERLRNPH).

IEMZRELR(NVT), FREFERLR(NPT) —
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Forcite Introduction

e AT

JEeEANT:  THRE VSRS AR BE R
FIRBERTIARTFHELERATEEREX
JR 7 [6] BE 3G 0 v 78 SR AN e FH RETR/IMR 25

fR B B
SRR 5 \emm

+ECr)
e!ec ZEeiec F)S(ron ’ roﬂ')

ZEvdw I")S( on oﬁ') \ .

r<r, Hﬂ“ S=1 :
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I‘>I‘ﬂﬁ S=0 r .
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Forcite Introduction

Forcite Plus2 5533 K143+ /1% A ﬁ*??—ibjj ?ﬁﬂf@?

cXFEFMA T
« X E P ERER
FEEHENEKBARRR, EFREZEN

FA TR

HREBRR I ARE, BRI SCHRER BOR U Bh 2R
SURPER . MAENRER LR

25 HU AR R RR 20 OO R BEE i %

IR, KA. AR, MAURBERSH
25 AT F1¥M 5T 30 J1F A0 00 35 R K FL A AR @%ﬁﬂ%!ﬁ
IR J1 F A RBT T

TR R

KBTI R KA AR BEAE R IES

XT3 B Y HBUR BRI 75 B T BEAH 5% B 3

T S R A IR I L2 0 PIZ B R
BAERMERAF, W, HERHF, RIBE RELE
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Forcite Introduction

Forcite Calculation hot v’ Task
> Energy B R gEit®
Setup | Energy | Job Control | > Geo. Opt. JLEE 1k
| - > Dynamics ) &1t E
foskc ey = r > Quench & A 441
Quality:  |Geometry Optimization > Anneal 1B K 1&F)
- &waﬂgu?ﬂ;:= > Co\nfiklled Shear J1Z4%F
Anneal 'l‘l_:tl_-l«_l_ﬁ—
?;:far:ed Shear ” COhe.Slve Ene£g¥ .
Cohesive Energy Densty ¥ Density REsEITTHE
v Quality
» Coarse
» Medium
> Fine
» Ultra-fine
Run |+ Help
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Forcite Introduction

Forcite Geometry Optimization X

Agorithm: >
Convergence tolerance

Quality: |Medium  ~|

[¥ Energy: 0.001 kcal/mol
¥ Force: 05 kcal/mol/A
I~ Stess; IE— GPa
[~ Displacement: [0.015 A

Max. terations:  [500

External pressure I— GPa

I” Optimize cell

Motion groups

[~ Keep mation aroups rigid tMore
I_ OQroTe I:f anit berms

v" Algorithm
> Smart FeELL
> Steepest descent FxiE T~ &Ik
> Conjugate gradient Z£4p#f & %
> Quasi-Newton & &4l ;%
» ABNR the adopted basis Newton Raphson
method B i& N 49 56 7R %
v" Quality
» Coarse
» Medium
» Fine
» Ultra-fine
v' Energy S aE £ #1195
v' Forcel{t 84 =2 /1 ¥

v Max. iterations

Material Studio Tutorial
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Forcite Introduction

Forcite Calculation %
Setup | Energy }| Job Control
Forcefield Universal v ~ra—
Charges Use cument - Mo
Quality: Medium v
Summation method
Blectrostatic: Atom based =]
van der Waals: |Atom based v
Mare. I
Run_|+| __ Heb

Material Studio Tutorial

v Forcefield

» Universal

> Etc. GaTEANZA)
v" Charge

» Use current
» Charge Using QEq
» Charge Using Gastegier
v Quality
» Coarse
» Medium
> Fine
» Ultra-fine
v Electrostatic
» Atom based
» Group based
v" Van der Waals
» Atom based
» Group based
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Forcite Introduction

Forcite Preparation Options X Forcite Non-Bond Options %
Forcefield types
v Calculate automatically: alculats l van der Waals

Name / l Description l A

AcB+3 actinium, octahedral, +3 oxidat...

Agl+1 silver, linear Blectrostatic

Al3 aluminium, tetrahedral

Amb6+4 americium, octahedral, +4 oxid...

Ard+4 argon Summation method: | Atom based -

As3+3 arsenic, tetrahedral, +3 oxidati... V¥ —
[V List all forcefield types Assig Truncation: Cubic spline -
Bond order -

Cutoff distance: 125 A

[V Calculate automatically
—_— Spline width: 1 A
| Use curent I lculate | Buffer width: 05 A
01 3

arge groups [ Apok long range cormection
’7 Caleulate automatically More

Help Help
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Forcite Introduction

8 e s AR R
Analysis _ ' | Categoy [ A  EEH<RE

e S . B

B - R AERNSERA T

Namitorion s ] R KT

Lenath distribution Stuctural ¥ « B R
Hamiltoniar . mﬁl*ﬁmﬁ

Polypropylene —| . ﬁﬁﬂ' HH&

. Db
kit
pr—— '

- ke

BN AP BNRFAE
{E AR 5K B 3
“FE. BRSH
j Help | .mﬁﬁ:ﬂi‘ Hﬂﬁ

13T
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Forcite Introduction

Setup 3K H.--——--Dynamics/More

Forcite Dynamics

* A %i(Ensemble)
NVT, NPH, NVE, NPT R NPT 8
o YJUGE E (Initial velocities) Initial velocitie
{I & [f)(Random); il ffJ(current) ‘ Temperature:
IR Z (Temperature) UA A 55 i 77 V%
\ \ . : Pressure:
Rk NoseiZ: Andersenik; |
BerendsenY£ T'me step: I Forcite Dynamics {
o JEJi(pressure) LA K45 [ Ty v Total simulatic S e E e P
AnderseniZ; BerendseniZ: Micrtco <ol Barostat Berendien ]
o I [a]20 K (Time step) i t s
o AU [E](Total simulation time) o Decay constant [0 ps

o FEALDE( Number of steps) —
o BEZ /b0 HIE 8 #. ot (Motion groups)
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Forcite Introduction

Setup 3¢ H.---—--Quench /More

Forcite Quench anics IX

o KB E(Algorithm)
M MD R fay H A R D

Dynamics options: PR
® ij]jj %:\[Z’._E'Iﬁi it aling Arkions Convergence tolerance

Quality: Fine -

o UL

Hel[¥ Energy 1.0e-4 keal/mol

Dynamics | Themostat| Barostat| Advanced| =

Ensemble: NPT - W Force: IE@S— keal/mol/
‘]'$ j{*ﬁ TU\%‘E!‘ H,‘J % Initial velocities: m v Stress: IU.ws GPa
ﬁi&?—?_‘ykMD, Temperature: [27390—' K Vv Displacement |5.Ue-5 A
M HEAT — R JUART Pressue (T— . |
HoAt S

Total simulation time: [50  ps Extemal pressure:  |0.0 GPa

Number of steps: W—_—J ¥ Optimize cell

: ‘7 , Motion groups
Ké j I~ Keep motion groups rigid |
o s A

Help |
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Forcite Introduction

Setup 3K H.------Anneal /More

Fll Forcite Anneal Dynamics lzl

Dynamics

° :‘l\%kﬂgﬂ:ﬁ(Algorlthm) i _ Ell Forcite Geometry Opti... [g[

Annealing cycles:

o WU JE (Initial temperature) s edai ’c‘:‘;’:‘m o
o« A PEIAIEE (Mid-cycle T E
temperature) Dynamics | Themostat| Barostat| Advance ¥ Eneray 1.0e-4 keal/mol
. . 3 i Ensemble: m v Force: 0.005 kcal/mol/
¢ %ﬂ ZZILZI\ /IlEll].fE —l::l_ EP IETJ 'ﬂ:é % /Eﬂ.fg pa [Random v ] W Stress: 0.005 GPa
) E A i 2 L K L e

o REAMRE BN S e

o & Max. torations:  [6000 -
° lfé\ B/] *ﬁ *U\i ﬁ ( Total number ‘ [fo Extemal pressure:  |0.0 GPa

of steps) s [l:j .
» }_L,fj‘,fj[/f/t yzé — j [ Keep motion groups rigid |
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Forcite Introduction

Setu% 5 E--—--Cohesive Energy Density/More
* 6}% V\]*HE‘{/E}EH Fll Forcite Cohesive Energy Density

iﬂ'] Hj Smdy Table I’f* [~ Calculate intramoleculat.

anarmas
Sl P YIDMRBMRION || Forcite Ceometry Opti...

a

« Study table B 5% A H 45 1) SCAF s[5 B
Ei ----- Comfetgenca tolerance
— . mmE
Cohesive Energy Density/More ... ~ " = e
a N Q:b */4] v Force: 0.005 kecal/mol/
ﬁ[“,f/{:, Number of steps for ea v Stress: 0.005 GPa
o BIHRTASAE R ORI RE Memntons & ot s
HERF A AR EE (2-100) s
. B i Max. iterations: Wj
® j:'é‘ Hj él:%. M‘J % k E}/\J ﬂ:;/E 1 1 yg External pressure: 0.0 GPa
{E7E0.001-0.1.2 )4 M4 1 20 L Oninzeco
a 7] Motion groups
* m/§$ﬁﬁ(Straln Pattem) é g g [~ Keep motion groups rgid |
NAR KR, AR RRYE TR E Bl o [0 [ IF
Help I
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Amorphous Introduction
H Forcite Introduction
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Calculation Detalils

) Build Tools Statistics Modules Window Help v Li brary
B Euild Polymers > olefins
_ Build Analogs Block Copolymer v Repeat unit
| Build Nanostructure 4 Eandn.m Copolymer > propylene
: Build Transport Device y|  Dendrimer v" Chain length
Build Mesostructure 4 Repeat Unit > 18
|'_' Crystals 4 Branch Points v Tacticity _ i
Surfaces , » Syndiotactic
Build Layers Homopolymer e
Symmetry ' Polymerize | Advanced | Branches |
'O Add At Library- olefins -
= Repeatunt:  |propylene -
| - i Tacticty: Syndiotactic v | Chitalinversion:  [1.0
= | I Chain length: |18 j Number of chains: 1_:,'
Build " Help
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Calculation Details

v' Library
» olefins
v Repeat unit
» propylene
v Chain length
> 18
v’ Tacticity
» Syndiotactic

v' Library
> vinyls
v Repeat unit
» styrene
v" Chain length
> 18
v Tacticity
» Syndiotactic
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Calculation Details

Optimization of Polymer chains

Parameters
v' Task v" Forcefield
> Geo. Opt. JL{E[{i{k > pcff
v Quality v Charge
» Fine » Use current
v Quality
v’ Algorithm > Fine
> Smart ZeE1L v Electrostatic
v Quality » Atom based
> Fine v" Van der Waals
v Energy IS BE = HI 15 » Atom based
> 1E-4
v Forcel§ts 52 1 HIHE
> 0.005
v' Max. iterations
> 500
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Calculation Details

Results

[z Polypropylene Forcite GeomOpt\Polypropylene Energies.xcd =5 B, |
Forcite Geometry Optimization - Energy
-20
S -4 :
£ v
o 60 \
=3
‘?3“, 80 - @
@
C
W -100
-120
50 100 150 200 250 300 350 400 450 500
Optimization Step
|7_ Energy (kcalfmol)
4 | >
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Calculation Details

Amorphous Cell Calculation X v' Task
| » Construction
Setup | Energy | Job Control ] v Quallty
Task: Construction hd Moare... ‘ > Fine
Quality: Fine = v Density
Density: 0.9 ill g/cm? > 0.9 g/Cm3
: v
Output - 1 III frames OUtpUt
Options... ‘
Compaosition
Molecule Loading |Weight >
 C—— E
Polystyrene-opt xsd 1 71.1505
Lengths (A): 16.9 x 16.9 x 16.9 Rn ||  Hep
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Calculation Details

v Task
> Dynamics =] /1=
v Quality
» Fine
v" Ensemble
> NVT
v' Initial velocity
» Random
v Temperature
» 298.15
v Timestep
> 1fs
v Total Simu. time
> 5ps
v" Thermostat
> \elocity scale
v Temperature diff.
» 10K
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Calculation Detalils

Forcite Dynamics Temperature

%
305 ‘ ‘ : [
@ [ ‘ ‘ |
| fl l"' : | ] ) l it i ‘ |

%300 Al | i ]'|l" | : | i\l |l \ "|'|"‘, | A I‘ l'llx A | ]’ R '1 ‘l ‘ '!]! |!l il
o 205 - 1 IR \ | U (e [ l"'l' . . ! Fl [ B Pl i (14" al
8 ) [ | A | | } ‘ . ‘W | |

@ 290

0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 3.3 3.6 3.9 4.2 4.5 4.8
Time (ps)
Temperature
< | [#]
Forcite Dynamics Energies

g 600 WWMWW-WWW
=

8 400 A e -, A et AP s e\ e AN TR, e Al an ars o Sl e Ve e NP P g
X

3, 200 MWWMWW
o

b 9 T N Nttt NPt vt 0 N Nt et Pt ittt AP O et g Pt P gl ™o ™t OIS,

0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 3.3 3.6 3.9 4.2 4.5 4.8
Time (ps)

Potential energy Kinetic energy Tﬂ Non-bond energy Total energy
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Calculation Details

Optimize Mixture 2" (Forcite Module)

v" Task

> Dynamics = /1%
v Quality

> Fine

v' Ensemble
» NVE

v" Initial velocity
» Random

v' Temperature
> 298.15

v' Timestep
> 1fs

v Total Simu. time
> 5ps

v Frame Output every
» 500 steps

> F5005 % H— P EI&R
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Calculation Detalils

Forcite Dynamics Energies

—

o 300

£ XWWV“'"W“M' o, oo, il il
= 200

¥

~

ot (11 ﬂu'w :

>

|8)}

| .

2 0

5 MW’WWWMMM\MW‘,'M

0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 3.3 3.6 3.9 4.2 4.5 4.8
Time (ps)
Potential energy Kinetic energy [i Mon-bond energy Total energy
< J IcH|
Forcite Dynamics Temperature

X 200 1

@

R | il

£ 180 K ' : , If

© 1 !

| .

Q |

QO 160 I

£

L

',._

0.3 0.6 0.9 1.2 1.5 1.8 21 2.4 2.7 3 3.3 3.6 3.9 4.2 4.5 4.8
Time (ps)

Temperature
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Calculation Detalils

_ Polypropylene-opt AC Construct\Polypropylene-opt Forcite Dynamics\Polyp

Enerzy contributors using automatic parameters:

Forcite Calculation % Torsion © fep el e2 1), f{ep el c2 c2), (¢
SetLp |Eﬂ&l‘g‘)’ | Job Control | -—— Cohesive energy density & solubility parameters ——-
e N e e N -
) : . i Cohesive energy density . Standard error
Task: - ergy Densty . : ;
ask Cohesive En sity _] More I R (I/n"3)
. 5 Total 1. T13e+008 . 1. 352e+006
Quality: Fine ~| | van der Vaals 1.597e+008 | 1.327e+006
* Electrostatic 3.387e+006 2. 906e+005
Trajectory I ST, d
Solubility parameter Standard error
F - |ALL (J/em™3) 0.5 (J/cm™3) 0.5
rame ﬁtEl" I Total 13.089 0. 052
. . . van der Waals 12.638 0.053
Forcite Cohesive Energy Density X Electrostatic 1.819 0. 088
[ Calculate intramolecular energies
[V finclude structure in study tabie! Task terminated . Thu Feb 27 15:49:39 2020
Total CPU time used by Forcite: 2 seconds (1.77s)
Help
Termination status : Normal
Run |~ Help
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Thanks for your attention!




