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Charge equilibration Q.1.1

e Di-atomic molecule
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Charge equilibration Q.1.1
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Coulombic interaction Total electrostatic: EA and IP
_ dadp | 1 o 1 2
E({qi}) =144 7 T Xala +Xpas + 5Hata + 5Hss
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Charge equilibration Q.1.2

e Di-atomic molecule

daq 1 1
E({q:}) =144 RB F Xada + X458 + 5 ols + §HBCI%
« Chemical potential
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Charge equilibration Q.1.2

e Di-atomic molecule

daq 1 1
Rﬁ - Xado + X348 + = Hagl + —HBCI%

2 2
« Chemical potential

E({g}) =144
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Charge equilibration Q.1.3

e Di-atomic molecule

daq 1 1
E({q:}) =144 RB F Xada + X458 + 5 ols + 5 545
e

 Neutral total charge|q,=-qg
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Charge equilibration Q.1.3

e Di-atomic molecule

daq 1 1
E({q:}) =144 RB F Xada + X458 + 5 ols + §HBCI%
 Neutral total charge q,=-qg
| Cl<2x 1 2, 1 2
E({qi}) = —14475 + Xada = Xpla + 5Hato + 5 Hsg,
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Charge equilibration Q.1.3

e Di-atomic molecule

o 1 1
E({q:}) = 14-4(1}35 F Xada + X808 + 5 ads + §HBCI%
 Neutral total charge q,=-qg
2
E({a;}) = =144 + Xala = X849a + 5 ota + 5 Hag,
IE({g:}) ST ESA
=0 <~ qa = 14.4

S
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Charge equilibration Q.14

e Di-atomic molecule NaCl

_ XCl — XNa
HNa -+ HC’l — 2%

_ O.% ¢
e

dNa
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Thermal conductivity Q.2.1

* MD simulation ‘ - 0 .ot 20@00 20

n Input

Input Model ] Energy Expression  Driver Specification ] EﬂSEFﬂb|EZ|N"--"T
Temperature: {0 300K

Thermalization run before thermal conductivity calculation?: [J] yes

Temperature equilibration run before thermal conductivity calculation?: [ Jno

Ensermble: [NYT
Temperature: =0 300K

awapping Freguency (steps): 100

Mumber of MD steps: 1000

Write to Trajectory (Steps): 20000

Ensemble: | NYT ‘Write to Temperature File (Steps): 10000
Temperature: =0 300K

Mumber of Loops: 9

, atart Averaging Time (Steps): 20000
Mumber of BD Steps in Each Loop: 5000
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Thermal conductivity 2.2

e« MD simulation

ﬂ Input.

Input Model ] Energy Expression ] Driver Speciﬂcation]

Create your own structure?: [Vyes S/‘ q C{ 2/

Mumber of Unit Cells alo

\

Laftice Parameter (Angstroms): .43

haterial 1:|Si

Mumber of Bing along z: 10

hAaterial 2:|Ge

Mumber of Bing along z: 0

Heatbaths: |Si

Mumber of Bing along 2: 3

Mumber of Periods along 2: 1
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Thermal conductivity Q.2.3

e« MD simulation

Material (5 bins)

Heat bath (3 bins)

R —
Hot bin

N

Cold bin

e Simulation transport direction (10 bins)

|/ - Uoazyw2 «S 42 = 14112 A
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Thermal conductivity Q.24

e« MD simulation

Hesult:lThermaI Canductivity 3 bins

Thermal Conductiwity incluodin 1 ontacts: 1. 65454 (W/mE)

Material Thermal DunductivityJ 2. 47298 (W/mE)| from layer 3 ~ &5 .. .

KE: 4030.56000 Kcalfmol Thermal conductivity increases

Lz 20.48301 Angstroms e el

Ly: 20.48168 Angstroms Limiting the mean free path of phonons

Time: 200.00000 ps
Total Bin Number: 12

Number of Heathath: 3 pacyit | Thermal Conductivity 5bins

Thermal Conductivity including 1 ontacts: 218315 (W/mK)
Material Thermal Dunductivit?:|2.58948 (W/mE) | from layer 3 ~ 7

EE: 4054. 77630 Ecal/mol
Lz: 29.48602 Angstroms
Ly: 29 48528 Angstroms
Time: 20000000 ps

Total Bin Mumber: 16 -
Humher of Hesthath: 3 Hesult:lThermaI Conductivity 10 bins <«

Thermal Conductivity incloding Materizl sed Contacts: 3052272 (W mE)
Material Thermal Conductiwity:| 5. 40600 (W/mK)|from layer 3 ~ 12

EE: 4019 45450 Ecal/mol
Lx: 20.49334 Angstroms
Ly: 20849295 Angstroms
Time: 200. 00000 ps
Total Bin Mumber: =6
Mumber of Heathath: 3

M Dr. Nicolas Onofrio — Atoms to Materials

UNIVERSITY




