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Materials Studio™

« Materials Visualizer
» Castep

* Dmol3

* Onetep

* Qmera

*VVAMP

*Forcite plus

* Gulp

« COMPASS

* Amorphous Cell
 Equilibria

e Sorption
eAdsorption Locator

* MesoDyn

» Mesocite

*QSAR

» Reflex plus

o Xcell

» Polymorph Predictor
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Pt T ELA~: Tools for performing file operations.
O0-3 885 |[J[f2L BB

3D F 7~ L EA~: 3D Viewer modes and view manipulation tools.
k& ad (MO HF

ME_Atom bond, and ring sketching and modification tools.
Pl do ok BH ==

YRR LR FE: Tools for creating, modifying, and finding symmetry systems.
D

JE T4k 225 Atom and bond creation and manipulation tools.
LIS R

#)]1H . Tools for controlling animations in the 3D Viewer.
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F5 4 Tools for accessing MS Modeling modules.
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DEol3 Calculation

Setup l Electrnnic] Properties | Job Eu:untrn:ul]

T ask: | E niergy

Clualiby: | t edium

Functional:

| Uze |

" Spin unrestricted
| Metal

v Uze symmetry

Run
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*Task: Energy, geometry
optimization, TS-search, ...

*Overall quality control
*XC-Option: LDA, GGA
*Spin option

*Charged systems (add or
remove electrons)
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DMo

Task:
Energy: H#EIHATSCRIEATIE, AL Rl 2K R AGEE .

Geometry Optimization: KffA&R 1A EE 5 b5 1T —FT T4,
HIRBUE MO, SR T2 TIN5, I 858 0 Be B i IR 4hi 1

Dynamics: HJENEAR T REE, BRUAREINHREISE
H N3 1547 4 5

TS Search. TS Optimization. TS Conformation:

St AR BRI T AE. TS Search 2 53k s b it B b b 5 A 45
4, ﬂﬁ?/\thfif [ RE 22 F1 e ;TS Optimization 2 4t ek i A 45 )
AT — D Ab Y, S HRE S — Bﬁiﬁ)ﬁ TS Conformation i 2 5} 4
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Input initial geometry x
(best guess at molecular structure)

Y

Choose coordinate system best
suited for desired optimization

Calculate energy E |-

Calculate gradient vector, g
(first derivative of E with respect
to coordinate displacement)

Y

Estimate or calculate Hessian matrix, H
(second derivative of E with respect
te coordinate displacement)

Y

From E, g, and H, calculate a new step, h
(x =x + h should be a better estimate of the
location of the stationary point sought than x was)

'

Check for convergence
(1.e., are energy differences, gradients, and
displacement less than desired tolerances?)

Y Y

YES NO
Converged Take new step

Figure 2-1. Schematic of Geometry Optimization by OPTIMIZE Set of
Algorithms
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Electronic options

DEol3 Calculation

|ntegration acouracy: |Eu:|arse j

SCF tolerance: Coarze i

k-point zet: Coarze ] Bebn

Core treatment: All Electron B

Baziz sel; ] j Baziz file: |3.5 hd

Orbital cutaff quality: | Coarze j
=

[ Usze salvation model More... |

Run | Files... | Help

| BIiERHHEFR A S (Neolrident Technology Ltd.)

Integration: &~ pR 25 1K
53
SCF tolerance: SCFiEftiRk
x=

K-points : Ay LI X KAt
Core treatment (all electron,
PP,...)

Basis set: JLAEFf
Orbital cutoff quality: %1
JRFHER AR R E
More ...
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All Electron — AXf A% HL 7 BEATHF IRAC I, BT A T R4 B0 55 A v
AR R P EAT AL R,

Effective Core Potentials (ECP) — 1 | AN A ARAC N LT, AYE
I A . ECPsaAE N AL AL BE 5 | AAHXT IR AL IE

All Electron Relativistic — &b P& R P PTA T, JHAENZ LT RIAL
B G AAHRHE RN o BET VARSI, (HETFR A K

DFT Semi-core Pseudopots (DSPP) — fifi H FEAN G B3R N AZ HL T,
PLAGTR VT A . DSPPFE N AZ AL B A 5] AAHXHR AL 1

E=: ECPHIDSPPH#SEXI215 LU BE G R U TACEE, T R4k
ZWNAEC. Hy O, Zn, AWK RS EZni RN,
HEmm T AR T b, Hd, DSPPE:HI4ETSTDMol?
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H: 1s
C: 1s 25 2p
SI: 15 25 2p 35 3p

H: 15 15
C: 15 25 2p 25" 2p'
Si:1s 25 2p 35 3p 35 3p’

H: 15 15
C: 1525 2p 25 2p' 3D
SI:1s 25 2p 35 3p 35’ 3p' 3D

H: 1s 15" 1p
C: 15 25 2p 25" 2p' 3D
SI:1s 25 2p 35 3p 35 3p' 3D
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Be
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L 1 < SCF tolerance: SCFiEftH,
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Crenzity mixing
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W UseDIIS DIIS size: [6 =
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v Usze smearin Srnearing: IW Ha
g g « Density mixing (SCFi&ftkIM G,

o I EA R 2 )

Help
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A Solutions for discovery
Smearing - Fermi (thermal) occupancy

1 SmearingZ £ fLVF T E A PuE

f(g) = TR E MR ZEAE BHTHI R . 2K
E— U T ERHGE IS . kR
+1 ARV IR N SCRk AR

kgT WS . 2 FEURPUE S LI
TRE, Pk, 27— S hil L5 4L
AL

f(é‘) 4

.. &
@eotrident
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Smearing - # 57 ﬂl‘j% Y

PR E R i R G
2L R R PUE AREV Y &k
ngA’E' 3 “Made visible” by sme@rmg
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i -e. |

1
w
e e K T o T e

g

Density MixingZ 2% Hil iR &, Wl AR 95 4p Ak 5 RESR W K 368 1Y)
3R AR AR, TN BHJE 3 7 A DR A4 AR 1P T E
X F AN ey L RLJE Tk, ARG R U R

P = dpnew_l_ (1- d} Ijnld

dit ZRLJE REL. oyt R HT— P SCRIATT AT R i T, R
P I TORMEFFAEIIE o 0 VAT 75 FEFHLJE REL,  ARIH 1 70 1L
AU AR . el 2 HIEM T F DU 3

DIIS(direct inversion in an iterative subspace) :

. F% A Pulay mixing /712, HiPeter Pulayk B3, J&—FhahE 1%,
F T-Harter-Fock SCFIEA 77 1 s Hf e e AR R St #24

IEHI, e I EEAMA R K SCRIAME L .
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" Gamma paoint only

Markharst-Pack grid

=]

o Cuality: Coarze 1r|
{~ Separation:

" Cugtom grid parameters

Grid parameters: |

2F HF 4

Actual spacing: 0.065327 0.063327 0035532 1/

Drigin shift |

Dizplay pointsz... |

Help

| BIiERHHEFR A S (Neolrident Technology Ltd.)

H I

o B A LI
K S B R HET 1 B
SRE, LA
PR S )

KU R S
B (1] RO R
242 A 40 D
)
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DMOL: 2% &
Orbital Cutoff

A R
Onilal vl suhemne, | Glubal - 7I: H 9%

T e « T L% globallyml
Global orbital cutaff: I— ‘elegent SpeCifiC§§j\£ff_‘r
Azzigh | Jij::l:

. ﬁ??&iﬁ%K 5] Y Rcutik
B R IS1F Oribtal Cutoff
ThEaH

| o

.

Help
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eBand Structure
——— eDensity of states
Band structure )
Elenfiw c:; sates eElectron density
2Ciran dernziy .
Electrostatics 1 ® E I eCt rOStatl CS
Frequenc
Fukqui funitinn hd ® F req uen Cy
eFukui function
= QOrbitals
-] ePopulation analysis
eThermodynamic
Properties
Fun | Files. .. | Help
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@ecotrident
IR ERRAS

| ﬁ'lﬂﬁﬂ?iﬁﬁﬁ“ﬁl (eoTridem Technology Ltd.




Orbitals - 70 s b+

X B E B FIDMoPRLER,  7ETHE 5 Rems 2 HEAMA &

17> FRUEE R X HRAI s, XL 7 REs 7 B P A W

L~ ) RS BEBRIT (T I BIRF IR EN ) X T ROV, el LUEH]
AR IF TR R AT BB RSP AE R B, SATT Se N R AR ) X

..where reaction takes place!

0.
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DEol3 Calculation

Setup l Electn:unictl F'rcupertiesl Job Eu:untn:ull

Tazk: |Energ_lrl | |
LJuiality: ‘Genmetr}l Optirnization e TS SearCh
Cluranic
Functiohal TS Search |EIL“T'P' had .. .
|75 Dptimization * TS Optimization
| Spin TS Confirrnation

« TS Conformation

| Usze syrmmetmy Charge: 0 il

Hun Files. .. | Help
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Solutions fordiscovery

Without catalyst

Energy

™1

With catalys

Reaction Coordinate

..
S— Qeotrident
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» ) YU TN A Y /‘Af‘ A) A I R lﬁ‘
SIS THE Y —Y4
AT/ V] TSI TS U

A (EF ScanPES)

[
\

— MEL—Z5 i &
2R AT AT
— TS T8 A

. i‘ﬂﬁﬁﬁ@ (LST/QST, Ridge, NEB)
B4 AR [ N RN T ) 45 1
— ﬁ‘ﬁi/\/n M RE = A Be =0
— IR E AR A T

| BIBSEHEAIRAE (NeoTrident Technology Lid.)

.ﬂ
@ecotrident
SIERFERAT




DEol3 Calculation

Setup l Electronic ] Properties ] Job Contral ] DEol3 Transition State
Task: | T5 Search j Lo Search protocal: |Eamplete LST/QST ﬂ
Huality: | Customized j Corwvergence tolerance
Funchional: | GGEA j | FBE j Cluality: b ediuim -
[v Spinunresticted W Use formal spin as initial FitdS convergence: 0.01 Ha/?
[ Use symmetmy Charge: lﬂij Max number UST steps: |5 :l

Help

| T | Help

« LST Maximum: $ATHANLSTH BT E . $R3B R NPIR=H) 2
() F%) 6 T e e L S5

« Halgren-Lipscomb: AT HALSTH (A&, FAT H S & i
NS TEBHT I AR AL EE

 LST/Optimization: AT EANLSTH A EALTE, FAEH 52 eI Hukh
BEVERT S 34T J dh b 2L

« Complete LST/QST: $UATHALST KA T, 85 135
B VR FIQS T KA 7 53T JG 4k A0 B, . 218 e i A 454
- QST / Optimization: MQSTEARH &, & AH H SLHRR & LA
QSTH AR Iy VEBEAT JG gk AL PR, 1 B A LI A 45

@lﬁﬂ?ﬁﬁﬁéﬁﬁl (NeoTrident Technology Ltd.
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_Solutions for discovery

LST Plus CG Peak Refinement:
Ring opening of Caprolactone

-555.20
Halgren Libscomb

-Ba5.21f
~—~
©
1T
V-BSS.EE i
>
(@)
| -
q) -855.23F
c
LL

B | Conjugate gradient

refinement of saddle Conjugate
o552 point is important! Gradient
Product Minimization
Reactant
-855.25‘
0.o 0.1 0.2 0.3 0.4 04 0E oy (IR] na 1.0

“Reaction Path e°
e eotrident

=t Energy vs. L3T =2  Energy vz. CG path 1 - @]Bﬂﬂﬁ:ﬁ BR 4% E]
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824

838

858
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988
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M A SR AR AN A, AT IR E 8 F TS Optimization /7764 %
2N E/J):E'}/bﬁ”% Izﬂ:\‘ 4 u%%/%I:E‘IEE/J BﬁEﬁI W o Yibrational Analy=i=s

Analysiz l Options l

- - - =
= 1 1 3 DX
Calculate | modes:
Convergence tolerance

DEol3 Calculation

Task: |T5 Optirmization j T Mare Cluality: |Medium - Frequency [1/cm] | Intenzity (kdmol] | #
-52.88 44327 —
Qluiality: | Customized | Ereray: 2.0e-5 Ha -47.92 127.53
3778 131.50
Functional: |GGa  w| |[PBE  w|| | Max force: 0.004 Hai? 3019 3261
i -21.68 45,99
v Spin urrestricted [v Uze formal zpin az initial Max. dizplacement: ||:|-|:":|5 A 12 22 a.51
28.3
| 19263
z N . 10.07
I Charge: 1] :I M aw. iterations: |5I:| :I 0.3z 3
M ax. step size: |EI.3 &,
Ise the Yibrational Analysis tool to select the Animation | Grid | T |

normal mode ta fallaw

Files. .. | Help | Help Frarm: |...'\Intermedia1 |ntermediaZ. xsd
Help

FEAEHTS Optimizationfr) i, #5675 Z24% A Tools | Vibrational Analysis X
AR R I Hessian A FEREAT VL AL FE .

B E S ENE, 75 22% Vibrational Analysisi & T, %k &/ MEIE
W, 2 Ja TG DMolRT A .
lG%b’crid:ent

. 24 A2 LSS /el - Ll Max
ﬁ'lﬂﬁﬂ?iﬁ[‘ﬁ’ '*_J (NeoTrident Technology Ltd.) SR AR E




Solutions fordiscoven

DEol3 Calculation X| EIlDNo13 IS Confirmation [X]
Setup l Electrl:uni-:] F'n:nperties] Job I:l:nntrcul] Convergence tolerance
T azk: |TS Confirmation j More... Cuality: m
Cuality: | Cuztomized j E hergy: 1.0e-4 Ha
Functional: |GG.-‘-‘-. j |ELYF' j b aw. force: 0.02 Ha/
[w Spin unrestricted | Usze formal zpin az initial Max. displacement: IF &
Muliphcity — [aute = |
r Charge: Iniil Path quality:
b ax. images: l'llili
Help
Run | Filez. . | Help |

FEHATTS ConformationJ ik, FFEIEE, —EZFTS Search
A5 B FIxtd BB EGE . JEEIX—& H FHATTS Conformational T-4F .
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GULP
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_Solutions fordiscovery

T

Nnf Mmndalinn
Ui 111iOuUciini

I I I p

V(r,h,.., )=V, +V, +V, +V  +V,

—Z K. [r-r, ]+Z —K [ — aeq]

bonds angle
+ > K,[1+cos(nd-5)]
dihedrals

B,
Ly A

sty b T

i<]
0:];
N
pairs(i,j) €T
i<]
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GULP
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ST H%¥ BV KL
NVE. NVT FINPT &% . ABiE
SV 52 2B RMD . R
BE] VN o
[FURPIY Ry
MA%ﬁﬁﬁ% iiii
H = j( /ﬁ R NEF o
ﬁiﬁ%%@ﬁgiﬁﬁ ggjﬁigﬁ Gamma )R A AR T4
Ty BRI R AL 2 P T A
DL P 7 e 222 JE R R~ 42 1 i 42 2 PR L
MR — 5 B RE TAS SR BEAUTRT, x4t ziﬁﬁﬁ
TR 0 TR 4 0 TR B b
[R5 2%/ G g DG B i3 1)
T A% LA A (FAER)
== I
CHARBIE: <M =i, Wk jgﬁ
A
Hh 17 B
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Polarisability — The shell model

an ion is divided into a core

(nucleus and inner electrons 2> :
The core and shell are coulombically

screened from each other, but
-. QD iossive core coupled by a harmonic spring of
Q- M Q@ Maslesssnen  fOrce constant K, .. If the shell
! charge is qq., the polarizability o of
the ion in vacuo is given by:

e . a _ qs
hort range forces act on the shell k
oulomb potential acts on both _1 cs
the short range forces act to damp the polarizability by effectively
ncreasing K., =2 o is now dependent on the environment. G’eﬂ
' otrident
SIERHEEBRA S (Neolrident Technology Ltd.) IR A RS




GULP Calculation

Setup ] F'rcupertiesl Job Cantrol

T azk: Energy

Forcefield: | Brenner

Charges: |[{REERI=G

Wiew, .

Files...

Help

.ﬁ'lﬂﬁﬂ?iﬁﬁﬂ“ﬁl (enTridem Technology Ltd.

Brenner
Brenner1
Bush (default)
Catlow
Cleri-Rosato
Dreiding
Garofalini
Lewis
Streitz-Mintmire
Sutton-Chen
Tersoff
Vashishta

..
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GULP Calculation

Setup l Prnpertiesl Job Contral

T azk: Geornetny Ophirmization

Forcefield: | Lewis

Dreiding
Charges |G arofalini
Lewiz
Streitz-Mintmire
Sutton-Chen

T ersoff
Wazhishta

If you select Browse you open Choose GULP Forcefield

@ .
@ecotrident
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Setup l F‘rnperties] Job Euntrul]
Task: |Fit Forcefield | Mo
Forcefield: |Eush j Wiew...
Charges: |L|se cument j

| Fies. | Hep |

Forcefield: Allows you to edit the parameters of the
functional forms in the selected forcefield lib

Observables: Allows you to enter experimentally
determined values for the parameters to be
fitted in the forcefield fitting run

_ﬁ'lﬂﬁﬂ?iﬁﬁﬁl (eoTridem Technology Ltd.

GULP Fit Forcefield

Faorcefield l Dhsewahles]

Interaction type: | Caore-5hell hd

Forcefield tpes:

Types..

|f-‘al Core j |

Hj

2acoe

Functional forms

Spring [=pri]

Parameter Yl Uit Fit
kjrnal o

keal B

ke 403.93 et /h"2 |
k4 0.0 e [

..
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& Solutions for discovery

Forcefield

Select your interaction =1 GULP Fit Forcefield 51 GULP Forcefield Tvoe
type reefield | Observables Type Charge
[rterach | Two-body - &) core 3
Forcefie ; Types... | H_UH core 0.426
SeIeCt your d Al core j I.i'-.l core v core LI I.i'-.l core ;I Ma core ‘
forcefleld type 0_02- core 0.36902
F aTome i’ 0_02- shel 286302
Buckingham [buck) 0_0OH core -1.426
;I P core 5
Si 4
Se|eCt yOUl' Farameter Walue nit Fit ﬂ =
functional form scaleld 1.0
A, 0.0 A" r Help
B 0.0 - r > —l
ity ; A
rmas 10.0 A j
Save |
Select the parameters
. Hel
you want to fit
.. 5
@cotrident
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GULP Fit Forcefield

Forcefield  Obzervables l

[w Felased fit
Structure:;

Obzervable:;

Bulk. modulus

YWalue: |'I 221eh GPa

Obzervables

Help

lﬁﬂ?ﬁﬁﬁﬁﬂ“ﬁl (NeoTrident Technology Ltd.

enter experimentally determined values

Relaxed fit: When checked, relax fitting, if
unchecked, simultaneous fitting

Structure: Select reference structures

Observable: Available options are:

Fit to structure, Bulk modulus, Shear modulus,
Total energy, Vibrational frequency, Refractive
index: static or high freq, Piezoeiectric
constant, Dielectric: static or high freq., Elastic
constant

Value: Specify the experimentally determined

value of the selected observable for the
specified structure.

.0
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‘Solutions fordiscovery

Surfaces

.l
@eotrident
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. Solutions for discovery

Surface region setup

Tazk: bore Add selected atorns to Surfacedtomns set
Forcefield: ;I Wiew . Remave selected atoms fram Surfacedtoms set
Charges: |Uze current ;I select Surfacedtoms et

Dipole morment; 0.00000 o

Surface energy

v Calculate surface energy

Bulk, energy: ID.EI ety

Attachment energy

v Calculate attachment energy
Add selected atoms to AttachmentLayer set
Remave gelected atoms from Attachmentlayer zet

Select Attachmentl ayer zet

Help

..-.:‘
- @cotrident
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ti

Surface Calcula
« Surface energy calculations:

surface energy = thermodynamic penalty for
cleaving a surface from a bulk material

« Attachment energy calculations

attachment energy = quantifies the energy
associated with the addition of a
stoichiometric layer of material onto the
surface cut

.E.‘: .
@ecotrident
IR ERRAS
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« Two Methods:

— Creating Slabs within 3D — Modelling with 2D periodic cells (2D
periodic cells periodic boundary conditions parallel to

the interface

@ecotrident
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Solutions for discovery

Properties

.l
e @eotrident
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Proverties within GULP

5] GULP Calculation [X]

Setup  Froperties | Job Contral

ML attice properties
v Frequencies

v Potentialz

v| Electnc field gradient

Fun Files... Help

..
@ecotrident
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For an optimized bulk structure, it is possible to calculate the second
derivatives with respect to both internal and external strains. A
number of properties that are a function of the second derivatives
and play an important role in describing the response of the lattice to
different types of perturbation can then be derived:

« Elastic constants

« Dielectric constants

* Piezoelectric constants

« Electrostatic potential, electric field, and electric field gradients
« Born effective charges

« Optical properties

 Phonons

.i‘fﬁ-
@ecotrident
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Elastic constant tensor

Describe the mechanical hardness of the
material with respect to deformation

Bulk and shear moduli

Like the elastic constant tensor, the bulk (K)
and shear (G) moduli contain information
regarding the hardness of a material with
respect to various types of deformation

.E.‘: .
@ecotrident
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SIBEREHEBIR2AE] (Neolrident Technology Ltd.) BIME A RAT

Young's moduli and Poisson's ratio

When a uniaxial tension is applied to a material, then the
lengthening of the material is measured according to the
strain. The ratio of stress to strain defines the value of
the Young’'s modulus for that axis

The Poisson ratio measures the change in a material at
right angles to the uniaxial stress. Formally, it is defined
as the ratio of lateral to longitudinal strain under a
uniform, uniaxial stress.

Acoustic velocities

The acoustic velocities are key quantities in the

. . . . .
interpretation of seismic data. Q@eotrident




‘““*i fordiscovery

static and high frequency dielectric constants;

Static: all degrees of freedom of the crystal, both nuclear and

electronic, are able to respond to the electric field and, therefore, to
provide screening

High frequency limit: oscillation is greater than the maximum
vibrational frequency of the material and only the electrons are

ahla tA reenn nr~| narh rhatinn fact enou |r1h
UNMIVv LV |GQ|J 11U | PGl LU VJAULIVIII TAUVUL Ul u

The refractive index can be calculated:

.ﬁ
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govern the correlation between strain in a material and
applied electric field for non-centrosymmetric materials

the polarization can be induced by a given strain or the
stress/strain can be induced by an applied electric field

GULP calculates both the piezoelectric stress constants, d,
and the piezoelectric strain constants, e

.i"ﬁ
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L Solutions for discovery

~ Nnntant

Elartrnetat
L= I\ ULI \UJUUDLCALIV rl\JL\IIIL

A
CAl

The electrostatic site potential is a measure of the
Coulomb interaction per unit charge experienced by
an ion at a given position in space:

b}
i1 T

J

V, =

The electrostatic energy

U electrostatic 1 N V
=3 Zch i

.ﬁ
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y S0IUtions for discovery

v’

Electric field gradient (EFG)

The second derlv%’q\//es of V

Vi OX;OX.
Transform to principal tensor - the principal components
Ve ViV 5[5,

VXX —V Asymmetry parameter, which can be
77 — Yy important in the interpretation of
V solid-state NMR data
Z7Z
.ﬁ
@ecotrident
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S il

y Solutions for

Born effective charges

The quantification of the charges associated with atoms/ions has been always
a problem

Mulliken: overlap density is apportioned equally to both nuclear centers
Bader: partitioning electron density

Born effective charge: response of the dipole moment (can be calculated!) of
the system with respect to perturbations

quorn — Qicore5aﬂ _(Dcore—shell Ds_hlell shellqSheII )
1 —_— =

response of all the shells present to the
atomic displacement of atom i

core charge of the ion

.ﬂ
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A molecule has 3N - 6 vibrational modes (or 3N - 5 for a linear
system)

An infinitely perfect 3D solid has an infinite number of phonons, 3N
phonons per k-point

Phonons are the quanta of Sound

The lowest three modes represent the so-called-gcolstighranch,
which is zero at k = 0,0,0 (i.e. the center of the Bfiflouin zone of
the G-point.

To calculate the vibrations or phonons of a system, the starting point
is the force constant matrix:

.ﬁ
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GULP is mainly intended for studies of large
and complex systems where phonon
dispersion is usually irrelevant;

They are used together with oscillator strengths
to generate optical spectra;

They also play a role for fitting potentials

.i"ﬁ
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101 G iscovery

Opt

al Pro
The dielectric constant may also be calculated as an explicit function of the
frequency of an applied field, o;. In order to determine this, it is first
necessary to calculate the oscillator strength, Q, for each vibrational mode
based on the Born effective charges and the eigenvector, e, for that mode :

( \
N qBorn _ qIZorn
_ la | By iy
Qaﬂ N Z : 1 Z 1
I= 2 i=1 2
Cooomt T mE )

The dielectric constant at the applied field is then given by:

.ﬁ
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Solutions for Discovery




Subtractive — entire system needs MM

Eo™® = Eym(S) + Eqm(C) - Epym(C)
Additive - QM and MM considered complementary

FEiw = Ega(I — L) + Ernona () + Ergae(eh)

Q.
Q. 9, i
Q by c M ';45
DEMT/MFM?
. O%MB Ms
5

..
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Solutions fordiscoven

QMFIMM [X 15 [6] [r1#8 &

mechanical electronic
() region ag P .am . am O region & Hoy.H &
an gy fay |4 o, £ e, 7 14:‘*?
] Bw X Ly X R o
f.ﬂ..,. ag b EJf b T W g 2 O = ‘:"'I*‘
YA O by Tregion ey S i TOgBT o,
AE 2 O T Ny f_-_ﬁl_b:f:'n
" ag E"_'.i' *E"- 3 h-‘i‘ qH o 'p"""__'_:.‘,'f-' "'5"—*.1‘
B, n L # *qu | e i ")
iy - qH = S maina e
4 B P, T Joi qm i3 g g 5 :f
N s /4, *an : e e
T 7 LS o LS
*qn "y el e—vt 1 g
'"""'_qn I]‘E R-':IH 1H III'-i"-"-l-]'l
0 charges interact with I charges 0 charges polarize [+L density
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N N/
c
I regwrz\ H O region I regia}k H O region
H—FC g—=Cc’
H | H l :': H
\C H | i \ : o H |
e S A T
H E : i
\C \ H . \C r'-+ L.":L f \H
E 1 E 1
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Reflex

Solutions for Discovery




o MCERBL XS ERATH, P FATH UL AT E N B R AT B

« HHITO, TREOR, DICVOLUL X XCELL7E W 1 2 Fhfabrtb 5%

« L Pawleyl& IE /7 1%

o P FH S0 R AR KL 3 Rietveld & 1F B 46 45 44

e Rietveld& IEH T LA D5 AXRe % &, G TR IR0 8 1

HA 5T S A 1 -

o W ARATHS BT BIIRER 5 Rttt
« RSB IE

o TRANYIAH AT

*Zn B'%fgﬁﬂ‘ﬁ
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Reflex Plus : I AfE455

[ Reflex Pattern Processing | X |

Reflex Powder Diffraction | 23|

P Reflex Powder Indexing | £3 |

Reflex Powder Refinement

Reflex Powder QPA | 23 |
Reflex Powder Crystallinity | 2 q

Reflex Powder Sclve | £

Pattern Params l Sample F'aramsl Structure F'aramsl Analyziz
Setup l R adiation ] E=perimental D ata ]Ju:ul:u Cantral ]

Salve

hd ethiod: | Simulated Annealing

j Mare...

[~ Apply cloze contact penalty

Mumber of cycles: |2
10000 [v Autornatic

MHumber of steps:

Range

kin b &
2-Theta: |5.000 * 45000

14dhkl:  |0.056628 177 043651 1/7

Step size
Ii +
More...

F0 AR AT 5 B ) A 2

MRV 45 1) FREXAT 4

B AR AT EIE R febnil
LS Zy AL 10

TRFNIAH St

a5 B

PRI IR KL g rietveld &
IEIWI UG 45
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By RATHS

I(hkI) = |2 . (hKI) exp (-2mi [hx, + Ky, +12,] |

Detector
aoo00

20000 7

/> 40000 1
Powder T
300001
S I |::> |
amp © 26 20000
> Q ____________ 100001 f
Monochromatic ek

X-rays, neutrons 20

fisfi & — S
firbigsn e — JRTALE
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" Solutions for discovery
An A S5 F A E B — RS AR -

Indexing

Pawley Refinement

Global Optimization

Rietveld Refinement
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e | 1 Y T
D0IUUONS I

===
=}

| L B RATH B R
Reflex Pattern Processing ) Ko, ) 4h 2
=38  Radiation: HLAT L PE(Source)

Ko, ¥, BERE

Ko, stripping: 2:FRKo, {75 &

HEZ TS Bl (Pattern Preparation)

& 18 (Interpolation)

£ K (Background)

Reflex Pattern Processing |

b
Reflex Pattern Processing

k. alpha 2] Pattern Preparation | Pattemn Prncessing_él

Smoothing

G auszian width; 0.01 *
1+ -

Rezalution:

Scaling

75 B ) 4b B (Pattern Processing)

MZVEL BKNTH 7/ Qe a4l S 0\
THHCEZE(DMOooUNING)

| Digplay 2nd derivative .

f* Factar

" Maximum 100.0

Help

— |

Rl
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olutions for discovery
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=

Reflex Powder Diffraction | )

Temperature Factl:ursl Azymmetmy l EHperimentaIData] Dizplay l

Ditfractometer ] R adiation ] Prafiles ] Sample ]
Range

Min L Step size
2-Theta:  |5.000 ’ 45.000 ’ 0.0500 -

14dhkl: 0.056628 1.7

Lire zhift

0.496E1 147

Geometry: | Bragg-Brentano j

Zero paoint: |0.0000 Shife1: | 0.0000 Shiftg2: |0.0000

Rezet Help

BIiERHHEFR A S (Neolrident Technology Ltd.)

| ARATEHS B RIZREX

Diffractometer AT i B
Radiation AT R AR M E
Profiles I T bR B PR i B
Sample FEmAH RS HR E

Temperature Factor &2 F 1€
Asymmetry JEXT IR R E B FEA R
Experimental Data  SEI# RATHT B 15 )L #E
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é%‘, v =
L\\/ﬂell P!LS M / H
HJY =7 AN YN R
W e o B
Fr RATEH BRI PRt
' Reflex Powder Indexing | 23 _|1| Program
o e (=]
Jetup l F'eaks] Space Grnups] E =perimental Data] Job EDHUDI] j:EI */—ﬁ/ﬂf‘ﬁr%
Idexing progranm ITO
Fragram: | DICYOLY! -] Mare... DICVOL
Cryztal systems to test TREOR
[v Cubic [v Heragonal [v Tetragonal XCELL
[ Orthorhombic [~ Monoclinic ™ Triclinic CryStal iystems to test
Fadiation ﬁﬁ%*&*ﬂ:%%%& B’:] H%/?\
ko 1540862 A Souee | Copper | L
vy [loHE A iyly [pm Radiation
Lot |1 AR . S v
X5 ) E
| | Reset | Help
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by R AT B 4

ﬂlﬁﬁﬁ’ﬁﬁﬁﬁﬁ (NeoTrident Technology Ltd.)

Syl
A1

Y24

v | M

4

ITOEH TARXT AR SR (ER mARKLUUT), ITOZE RN FIATH 2K LB
B/0F20%, T HERIFRZ30-405%

DICVOL

DICVOLZ — Ml — 7 R LI 5T B R fatn b iE P, S RS H
RTEE R, mEARNEENREMRHZE T8, X R EMARNEEGE®,
A EHRMRIFERASER. DICVOLXM ARSI ZRMRE, AaedaEmd
LR TRTA I, AR ARTS IS H BIF 2055 £ 4. DICVOLARMIT=
FHER R AGOR P R RS

TREOR
TREORZ — UL BiIAEENRE eI, TERORX IR 1 E K IFA
i, BIPAARTE —E BRI AT IEHIL, SR ARATH S E EREA,
MR IFAE255 A4, T HAREDT74%. TERORN &XFRM: S RN, H
AR T EEEIERE. 4R, TERORW A DASMHMENFRME S RKE, mHE
HEIEDICVOLERE L, HEARNEZDICVOL—HRIEE S ERRISER.
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4l

K ARATHS B IR PR

1V Yy 799 v | M )

4

XCELL

XCELL 2Z—®M#Hr, #mANIEROER. SR HENFREE S mEiE R,
FERASRBHEPERAITBEHIERCE R, FHZERXFRME B 2ERR)Y S
#. XCELL5SDICVOLZEML, RIFERE N =4 R E s 55 2553 R KT LR
EREMETE S, mENTA7H B Z RN BAK, FHEET®ESR
FURZ W55 (impurity tolerance level)ts € FLVF & R ARIEbR AT I IERIZE .
Ah, FAXCELL #4T#Htrb, B 8315 R SER, mAERERRLES
RERSBAT I L5 CL2s B 4B Y 1) & B BBl 7 (figure of merit). Xof T 40K F1 R F
[ &5 I X CELL P BE 5 350 i ) Ab 2
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r Reflex Powder Indexing lﬁ
Setup Peaks Space Groups ] E xperimental D ata ] Job I:l:untrl:ull
Autornatic search
b a=. number of peaks: |2E|7
Lowe amplitude cutoff; |5|]7 %

Start 2-theta: W |
Peak. detection method
f* Simple
" Savitsky-Golay Order: |57:‘
| | Reset | Help

BIiERHHEFR A S (Neolrident Technology Ltd.)

Ry R AT ST B B ZRE

17 5T e B IR X (Peaks)

n] LA FHFE 7 B 3% U (Automatic search)

B ILEEATST I R4 H (Max. number of peaks)
P 356 B AT S5 U P 5 B 0 20 v T B SR M T A 0 3
(Low amplitude cutoff)

HC i 2thetafd (Start 2-theta)

EBEARTHT & ) 5 1 (Peak detection method)
H A I (Simple)

| Savitsky-Golay /7 ¥

2= |6) BE ) %2 (Space Groups)
B SCiPawleyZ 1E

.i‘fﬁ-
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|

Reflex Powder Reﬁnement_L ﬁq HEE ,fdgzzl:l:i‘ *@ 1§IE

Structurel .ﬁ.tnmsl Displa_l,ll Pealk Listl Energ_l,ll Job Euntrnll
Setup l Hadiatinn] E=p. Data] F'atternl Lattice] Sample]

R efinerment

Range

Step zize

kdin N
2-Theta: |5.000 : 45.000 : :
1/dhkl 008628 1/7 |0.49631 1.7 Mare... |

| rezult zettings

Tupe: | Pawley j
|| Convergence quality: | kMedium j Mare. ..

| | Rezet Help

_ﬁ'lﬂﬁﬂ?iﬁﬁﬁl (eoTridem Technology Ltd.

W (Setup)

& IEFVERIERE (Type)
Pawley
Rietveld
Rietveld with energy
Pareto optimization

fiv st B B B2 (Range)

Pawley 7 V5 Re i 15 IEAT S I 1 558 B
mSE, BERBULTRRBBNSH
PAR R

PawleyfZ IE BB IATEIR LG5 R,
FRALAT S U ) 5 B B 48 DA e 2 (B 7

A Rietveldf IEIRHLETL RS, BIRERE
DYSEF=REFANEIILE =
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1 P 7-’;% Mo )L e
1\91191‘ a llvls \} P> . =
HJ =~ AN YN .
H 17_':2;[-; I/k—:
[ - 4 A
Reflex Powder Refinement ﬁ HH H 1;/} 1/1_‘

Structurel .ﬁ.tnms] Displa_l,l] Peak Listl Energ_l.ll Job En:untrn:ull
Setupl Hadiatinn] Exp. Data Pattern ] Latticel Samplel

R efine | Parameter |‘v"alue
Peak profiles
Function | Fzeudo-oigh ﬂ
FWHM Gaussian
Lorentz =
r Mod. Larentz #1
oy Mod. Lorentz §2 =
oW Pearsan vl R
Thompzon-Cox-Has!
# Dravid Woigh Appros. | =
N 0.000
= 0.000
Profile parameters
e 0.500
[T ME 0.000
HC 0.000

5

B

Reset | Help |

_ ﬁ'lﬂﬁﬂ?iﬁﬁﬁ“ﬁl (NeoTrident Technology Ltd.

U AT R AH O 15 8 (Pattern)
% ¥ £k ¥ (Peak profile)
It JE pK 25 1116 5 (Function)

- Gaussian

- Lorentz

- Mod.Lorentz 1

- Mod.Lorentz 2

- Pseudo-Voigt

pV =nL(H )+(L-7)G(H,)
n(@)=N,+N,26

- Pearson VII

- Thompson-Cox-Hastings

- David \Voigt Approx.
- Tomandl pseudo-\Voigt
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A}
AN A _Hu

F Reflex Powder Refinement ﬁ-‘ HEE ,fdg z:': *@ 1& IE

-

k S > 3 Y °
Structurel .-'-‘-.tn:umsl Digplay ] Feak List l Energ_l,ll Job En:untrn:ull EIEXTJ‘%,beE Zl ﬁ B’J]Z’E%(C()rrectlon)
Setupl Hadiatinnl Exp. Data Pattern l Lattice] Samplel Rietveld
R efine | Pararneter |‘Jalue ﬂ
Asymmetry Howard
Correction | None =] Berar-Baldinozzi
e Fietveld Finger-Cox-Jephcoat
F Howard g p
P lE_nE:rar-E! Iialdi-‘r]nza; t e
inger-Cox-Jephcoa N7
P2 .00 )& i 5l (Backgroung)
Pa 0,000
Pd 0,000
H/L 0.mo
54 0008
Background J
¥ Background cosfficients
Polynamial order 20 j B
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A}
AN A _Hu

—_— RN ZY AL SR

K B A i 3 (Sample)
Structure] .fl'-.tl:umsl Dizplay ] Peak List l Energ_lrll Job Contral
Setup l Fiadlatu:unl Exp. Datal Pattern l Lattice i Sample .
| Usze crystalite size broadening HE‘B*—\LRﬂ‘ EK] % Hﬁ (C l’yStallite SiZe)
[ Usze lattice strain broadening E]E‘E]j‘% Ij\] }E\ij B@ % [I[r? (Lattice Strain)
Refine | Parameter Yalue i‘ %,ﬁtﬁx Iﬁ“ EK] % Hﬁ (Preferred Orientation)
) Crystallite size V5. Z FF R (Temperature factor)
) R0, 000
B R0, 000
C 00,000
Lattice strain
i) oma
B oma
C oo

Preferred orientation

Applied MHone

. =l
Rezet | Help |
Ee =

.0
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A}
AN LA

wa PRESMIE IE (Rietveld)

25 F fHS< BB IE(Structure)
BIERTAE

-
Reflex Powder Reﬁnement_L

Setup] Hal:liati-:unl Exp. Datal F'atternl Latticel Sample]
Structure] ﬁlnn‘m] niinlnu] Fe= Iiﬂ] anrnu] Ak anfrnl]

. | ‘ .
Reflex Powder Refinement ﬁ

Setupl Flan:liatinn] Exp. Datal F'attern] Lattice] Sample]

Structure -ﬁ-tDmS] Digplay ] Peal: List ] Energ_l,l] Job D:untrn:ul] Jﬁ?*ﬁ 9&%%& EK]{% IE(At()m)
M ame | Hefine| Temperature Factl:nr| Fiefine| Dccupanc}'| i[IEIIL}E ?(Temperature Factor)
|| b7 /7 2 (Occupancy)

| | Reszet | | Help |
BRI ABRA S (NeoTrident Technology Ltd.
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"Bl Reflex Powder Refinement & ﬁ

Setup] Flan:liaticun] E=p. Datal F'attern] Latticel Samplel

Structurel .-'-‘-.tnmsl Displa_l,ll Feak List Er‘lerg,[r'l Job En:untrn:ul]

Forcefield | Universal o Mo
Charges: |Use current |
Quality: Medium R
Summation method
Electostatic: | Ewald -l
van der Waals: |Ewald 1

More...

Reset |[ Melp |

@lﬁﬂ?ﬁﬁﬁéﬁﬁl (NeoTrident Technology Ltd.

PR S M B IE (Rietveld with energy)

EFE J1392K R (Forcefield)

FELeT Y 1% 7€ (Charge)
THE IS E (Quality)
358 AH BLAE A BRI I AD 5 4%

(Summation method)

## . AH B 1E F (Electrostatic)
YLPE FL/R BT /1 (van der Waals)

.0
@ecotrident
SIERFERAT



Am

ﬂll P

5

N
I 4V

1
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e
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Sh

== H Ry T 3 3 il o e M T
A =

1 3NN NP LS

« XFFL T 15
o AI 5 B LU B VA T S
« MCYEZAR
« —fx 5 DiscoverflForcite Plusi% H

HA ST A 45 -

- NERBERE BB SH

« TR RI 2 F Ko FEER B E B LA 5t
« MRS THI v EE AN [B] g 4%

o JRF- ] F X FIHY 7] #H 5< BRI 2

o XOGER A U 2%

o SR FIIT R

o ZL AN RS FIAR B AH o< R £

o BAVETE I R AL

o R

o BT STV 50 R 1 1 e 00 ) BR il BY DA
o T 57 FR AR AL R 268 25 A4 T 4 T Poling ik
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Amorphous cell"H SEHl T BN R

0 5 7 x
MO'GCUle Construct I Liquid Crystal I F'referencesl Setup I

Conshituent maolecules

Mumber | b olecule Add
10 Sketch 2

Delete

i

Temperature [K]  Cell bppe Mumnber of configurations
[pse0 |Periodic cell | |10
Denzity

Target denzity of the final configurations: |-| gfoco
[~ Ramp density from an initial walue of: I_E a/oo

Cell parameters [Angstrom]
a b (o3
| Specify 2. b 7| |11.2? |11.2? |11.2?

¥ FRiefine configurations fallowing construction

[T Build a nematic liquid crystaline phase

Ce” parameters Conztruct Files... Help
Select whether to use 2 dimensions (Specify a, b) or
a single dimension (Specify c) with assigned values.

@ .
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ﬁ%ﬁ%%ﬁﬁ%
 BEEVFEABIE IR, EHFEREZE

HA FT A B 1 -

-ﬁﬁ&ﬁ%ﬁ@ﬁ B 1) S TEK B ORI TS H £

MEERE . B ER: R A

25 HiRT S J 0 IR B T £
LHNRE. BT AL N UKBERSH

25 M T N T BN Sae KA IR, Shaef & fERE
FRL T 2 T 5T

T SR AR A K B 2

“KRETTHRKIARGEEEENEFESH

TGS B R BRI 8 J7 L% RT3 BEAH X BR 2K

AEE ) RPWEF L HI T B

HAERWRHEF, W, HREHF, RIBMK RERE
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Solutions for discovery

.l
e @eotrident
SRR R AT
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BT H T

n A BRI BB RIR R FZ BT gE cocoee oo :
n HFEIESE Van der WaalsfE R fd BB AH B AEH : ‘
n I SEETF B R/ QM E SR IREUAH e S 5 AT
v AL, L — W FAR AV & 2 o TRE . Wz Bt S5 3R 28
n BE 53 %, %*ﬁﬁﬁ%jﬁxﬁf?ﬁ&%: bt
N L wans
 EEESTERS TERERBAEEERE R itk
X o R
A
G.e;trident

| ﬁ'lﬂﬁﬂ?iﬁﬁﬁ“ﬁl (eoTridem Technology Ltd.
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+H 47,
JJ
oy T LU — &4 F s (S ok, 2 1) bl 3 o0 e (BE)

R, e
%, &
& a

o XTI RMBCARIE, HUERANPE 5

SR 553 1 A A e (R AR 23 1 [ e Ay )
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L Solutions for discovery
QUIUUuUL D :ei'l‘:,-' - X
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CVFF J13 e

Epy = ZD [1—e (b ”D] ZHEL“E B2 +ZH¢[1+3CUSfﬂ¢1]

B 1) (2) (3)

ZHK;; +ZZF (bbb — B 1+ZZFQQJE—HQJ(E’—EE,J

X o(4) b (5) o (6)

4 Z Zﬂ,em _bg)(8 =B, + eremnsqﬁe _Bg)(8 -8, )+ ZZFHJH’
b8 o1 (9)

(7) i (8)

+ Z gLirEr 2o 28] + Z 99457

(10) (11)
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b

Epot = Z [Kz(b—bo)2+ Kg(b—bo)3+K4(b—bo)4]

PCFF & COMPASS (1)
@é&ﬂéi +ZH2(0—90)2+H3(6—00)3+H4(B—00)4
° (2)

[

5 o

v Kypocos0 (0-0,) (67— 6;) +

3)

)

(9)

(10)

(11)

+ Z [v,[1- cos[(b - ¢fj] + ¥V, [1- 005[2(1) - q@] +V,[1- cos[3¢ - q@ﬂ
+ Xx(‘::xx% ;;be,(b— by) (b -bj) + Z;Fee,(e— 8,) (6'-6")

Foo(b- bo) 8-8) + Y} (2-5) [V, 0080 + V00520 + V, c0830]
LEeen LT
+ ;; (b~ b[,) [Vyco80 + V,co82¢ + V,cos30]

(8)

+ ZZ (8- 6,) [V,cosd + V,co82¢ + Vcos3¢]
%9, {if_ _J}
2 Z r?j i

i=j i=F

(12)

(6)

B
6

(13)

| BIBSRHEEPRAS (NeoTrident Technology Ltd.)
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COMPASS 113%
i\ 2.

AA R JJ 7Z)

< ErXEERSTTIIMMMRI T3 HT 07 1#ER

s BrBYORET 5 P o ab initioXCHEHL A 78 51

< van der WaalsZ {18 it %7 SZ 50 15 14 P 58 e R0 P17 25 E
HIERUE1E 2

< EERREeFEAE RIS T

< FEIR. PRIERTINA RIS WER. MFELL LA

e

< BIIEEN-ONO, B RBAT I, EAEHR S R Bk
E
H. Sun
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I~ XL BN EY T

LB HEEAREAHEER R
% AR “PF)T#T/?%#EIEVFM THER
J&F 18] BE 3 A 76, & 4 Fo F AR ) SRR /) 4&2
Rt ERE

AR AR BT B 2L
elec Z Eelec r)S( on’ off ) \6
Z Evdw (r)S( on’ off ) \ §

rSronBj' S 1 LEEr}H(r}/
[, ST <rbBF, E32#r-F FIE3)0 \/{_m.a_;«,

E 3 3L
' E ( r]

width

r>r 8, S=0

5”545%1’?)% ékhtﬁu#: .a
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= k=
A2

o D2 B =
JVWHe—=34J/J) It 1A

EIGE
Minimizer5 Dynamics#$ & - e s H K m 1 771
X 5 :

Minimizer L GE0% & 21 5 FOAR AR ) e B AR S5 1), (HREAREW 24 Rkt =
&4t . 0K

Dynamicsn] L2 & FE N &, TN BE ESLSoRM R Faem, ik
SNSRIk AP
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o TIHAFSS(Task)

LR RETHSA L
IIPAE 7 i R L)
s IR NIRREE K
IS A0 PR T 5

o K REFE I (Quality)

— =~

lﬁﬂ?ﬁﬁﬁﬁﬂ“ﬁl (NeoTrident Technology Ltd.

Task: Geometry Optimization  + Mare... |
Cluality: Custornized |~
Run Help
.0
@ecotrident
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101 G iscovery

Forcite Plue 1220 4 &
Setup%ﬁ ______ Forcite Geometry Opti... E|
Geometry Optimization/More Adgorthr: | TG - |
S . Convergence tolerance
« H(Algorithm) i - -
‘%Eﬁﬁdﬁyi(smart) Ei@j:lzq:]i v Erergy: 1.0e-4 kcaldrmol
(Steepest descent); FLHufH EEv (Conjugate | '
gradient); £F¢Dj?£(QU3.SI -Newton); v Force: 0.005 ke:aldmol/
ABNRY ¥ Stress: 0,005 GPa
° WEE}_"H_:?/"__ET/:EIJ (Quality) v Dizplacement; |5.EIE-5 i

fie & (Energy); J1(Force); W Jj(stress):fi
‘& (Displacement)

b ax. iterations: |EDDD il

¢ *ﬁ*ﬂ HTJ‘ I‘E_I,I (m ax. Ite ratl OnS) External pressure; (0.0 GFa
o AL J](extermal pressure) v Optinize cel

o LA (optimize cell) Motion groups

Nt Np . [ Keep motion groups rigid
e iZZ)) 76 (Motion groups) S |

-
Help | b

weotrident
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%4i(Ensemble)

NVT, NPH, NVE, NPT

#1453 (Initial velocities)

1= ) (Random); 47 (current)

VR L (Temperature) LA S 455308 77 1%
%YL Nosevk; Andersenit;
Berendseny:

& 7 (pressure) L Az 473 k. 7 1
Andersenit; BerendsenyZ:

o I [a]2 K (Time step)

o SUBLLLINFE] (Total simulation time)
o 20 ( Number of steps)

o  HZ /DS iE 5 BT (Motion groups)

@lﬁﬂ?ﬁﬁﬁﬁ_ﬂ*ﬁl (NeoTrident Technology Ltd.

T emperature:
Pressure:
Time step:
Total zimulatic
Murnber of ztej

Frame output

[ rati

Dynamics] Thermaostat Barnstat] .ﬁ.dvanced]

B arostat: | Berendzen j
Anderzen

Decay constant; 0.1 p3




S R

HJY =" AN YN -

)

0 p)
(g~
PN
o
%
hun%
[

o VKT H(Algorithm)

FEH] T MD g A B 2D 5L

o HJIFIEIN
JU LA I

VKA FR I &
FEHEAT—IXMD,
AT — R LA
Ptk

%

_ﬁ'lﬂﬁﬂ?iﬁﬁﬁl (eoTridem Technology Ltd.)

------ Quench /More

Diynamics ophions:
Geomnetry optimization options:
,'-'I< EAEE STRaRLES
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J.Mol.Model, 2010/DOI 10.1007/s00894-010-0687-7
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J.Mol.Model, 2010/DOI 10.1007/s00894-010-0687-7

T 35
14000 |— y=1364x-14.584 - 30 | ¥=0-1577x+0.9572 ]
- o 257 TN
2 10000 << 70 il
b A /8 - ] M2
= 000 = a BN [ BUR AL AEPVAR )
6000 8 Ny N
2 4000 < 10 PR E 1) 8 2.27x10-9m2s- 14l
2000 5 0.263x10-12m2s-1
0 - 0
A 0 2 4 6 8 10 B 0 50 100 150 200 o R TA N
5 16 2.20x10-9m2s-110.25x10-12m2s-"1
=4 ' i b
X3 = c.n LLE BIPH ) — B EARH 4, 1%
=0.97x-0.73 Pa— S N
g, assmesars 3 08 J5 v AT UL T AU S J R R 5
g R*=1.000 >
ol o 04
- -
0 0
15 1 95 ¢ €5 1 15 +E ' y - -
(A) Log (t[ns]) (B) Log {t[ns])
Systems Total Total Final density Experimental Predicted Experimental
atoms beads (g/em?) density (g/cm?) Diensene (M7/5) Dienpene (M7/5)
500 benzene molecules 6000 500 0.881 0.876 2.273-107° 2.203-107° [23]
6 PVA chains 8400 1200 1.305 1.23-1.32 [24] - -
4 PVA chains + 12 benzene 5744 812 1.293 - 0.263-10" " 0.25-107" [12]
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