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Figure 7.6 Electron-phonon coupling of S-centered nanocrystals.
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Figure 7.7 Electron-phonon coupling of Cd-centered nanocrystal. Note that
in the current figure there is pictures at 400 K and not one at 450 K.
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Figure 7.8 Electron-phonon coupling of bond-centered nanocrystals. Note
that in the current figure there is pictures at 400 K and not one at 450 K.
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Appendix A

xyzSTATS Output File Types

atoms_with_m_nghbrs_extended.txt
Average_Bond_lengths_by_bond.txt
Average_ NNN_bond _length_by_time_step.txt
Average NN _bond _length_by_time_step.txt
Average_angle by _part.txt
Average_angle_by step.txt

COM _all.txt

MDvscomparisonatoms01.txt
NNN_Ayres_timestep_SUBSYSTEM.txt
NNN _raw_SUBSYSTEM.txt
NN_Ayres_timestep_ SUBSYSTEM.txt
NN_raw_SUBSYSTEM.txt

answer_all2.xyz

diffusion.txt

ave_pos_all.xyz

gr_average.txt
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Chapter A xyzSTATS Output File Types

gr raw_SUBSYSTEM.xyz.txt
logfile.txt

neighbor_info.txt
rad_dis_MD.txt

rad_xi_squared.txt



Index

relaxation, 2, 22, 27, 29, 30, 33

FIREBALL, 3-6, 11, 12, 37, 40, 54, 5659,
61-66, 69, 91, 93, 106

FIrREBALLUI, 3, 54, 56, 59, 62-66, 68, 69,
71

FIREBALL, 53, 67

FIrREBALLUI, 55, 63, 67, 68, 70

band gap, 1, 4, 11, 12, 17, 18, 20-22, 25,
27,29, 30, 32-35

binned data, 5, 14, 41, 42, 76

histogram, 14, 16, 41, 48, 75, 76, 79,

88, 89

bottom of the conduction band (BCB),
18, 21, 25, 27-31, 33, 35, 101, 106

box plot, 42, 45

bulk probability, 13, 25, 27, 29, 31, 32, 34,
35, 98, 99, 101

capping layer, 2, 25

charge density, 5, 6, 61

Chi-squared (£2), 14, 16, 44, 46, 92

Chi-squared (£2), 5, 14, 15, 42, 45, 49, 76,
87, 91

cutoff radius, 7, 10, 68

dangling bonds, 4, 17, 18, 20-22, 25, 27,

28, 35, 95, 97-101, 104, 106
density functional theory, 5, 10, 11, 37, 53
DOGS, 8, 1821, 33

enthalpy, 3
exchange-correlation, 9, 10, 57

Fdata, 56-59, 62, 65-69
integral tables, 10

generalized gradient approximation (GGA),
9, 58

goodness-of-fit, 14

ground state, 3, 6, 8, 12, 96

Harris-Foulkes, 6-8, 11, 17, 19-22, 28

Hartree, 6, 8, 9

heavy hole, 11

high-throughput, 66, 68

highest occupied molecular orbital (HOMO),
20, 21, 32

histogram, 14, 16, 41, 48, 75, 76, 79, 88,
89

binned data, 5, 14, 41, 42, 76

Kohn-Sham, 6-8

lattice constant, 11

light hole, 12

local minima, 3

local-density approximation (LDA), 9, 57

lowest unoccupied molecular orbital (LUMO),
20, 21, 32, 33

mean, 3, 8, 12, 14, 15, 41, 76

molecular dynamics, 3, 5, 14, 15, 22, 37—
49, 58, 59, 64, 67, 69, 70, 73-75,
77-81, 87, 89-92, 96

nanocrystal
relaxed, 2, 4, 20-31, 33-35
nanocrystal
relaxed, 121
nanoheterostructure, 2, 79, 99, 103, 104
capping layer, 2, 25
quantum dot, 2, 79, 99, 103, 104
quantum-dot quantum-well, 2

121



122

INDEX

nanoparticle, 1-4, 12, 14-17, 23, 24, 37,
38, 40-42, 44-46, 48-51, 79, 89,
90, 95-99, 101, 104, 106
nanocrystal, 1, 13, 17, 20-27, 29, 30,
32-34, 37, 38, 51, 67, 69, 70, 89,
90, 108-110
relaxed, 38, 40, 41

nearest neighbor, 13, 23, 25, 37, 45, 47—

49, 80-82, 88, 93, 99

next-nearest neighbor, 38, 45, 47-49, 80,
88, 89, 93

Nosé-Hoover, 40, 59

Number of accessible atoms (W), 5, 13,
33, 34, 99, 101, 103, 104

occupation number, 7-9
orbitals, 1, 5, 7, 8, 11, 20, 21, 27, 54, 57,
62, 68

pseudopotential, 5, 6, 9, 10, 57
Fuchs and Scheffler, 9
Hamann, 9, 68
semilocal, 9
Troullier-Martins, 9

quantum dot, 2, 79, 99, 103, 104
capping layer, 2, 25
quantum well, 2

radial distribution, 75, 79, 87, 89, 90

radial distribution function (g(R)), 50, 75,
120

reconstruction, 2, 34

relaxation, 2, 4, 20-26, 28, 30, 31, 33-35,
38, 40, 41, 95, 97, 104, 121

Schrodinger equation, 9
self-consistant field (SCF), 8, 22, 61
stoichiometric, 23, 99

top of the valence band (TVB), 21, 25,
27-30, 32, 33, 35, 99, 101, 106
total energy per atom, 38

variation, 6, 8

wurtzite, 2, 3, 13-15, 37, 38, 40-42, 44—
51, 82, 90-92

xyzSTATS, 4, 74, 76-78, 81-84, 87, 90,
91, 93, 96, 97

zinc-blende, 2, 3, 11, 12, 14, 17, 18, 22—
27, 29, 30, 32-34, 38, 40-42, 45,
47-50, 82, 89-91, 101, 102, 105,
107



