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Notation

A amplitude of wave L sl Jlas
<A> average value of A A el i d)
a lattice constant Ll est
ao length of carbon-carbon bond in | <o U] P Om S 05, S iyl J b

carbon nanotubes LW o S
ap, as, as basis vectors sl dad
a; basis vectors of lattice i sass anil
B magnetic field JMLLA\ Jat!
C capacitance At
d translation vector SVl gl
D diffusion coefficient HLasyl fele
dgp spacer thickness ol dS Lo
E energy of a particle . sl
Eg Fermi level PP S
E, bandgap fj'.;l e
e elementary charge Ll el
F electric field ShS B
Fo amplitude of electric field %;ng.&{.n Jadl Jlss
f frequency Ergel]
foet frequency of Bloch oscillations CJ'L ol gl s 5
f vector of force 5 54| glas
F distribution function @’}:Jl &b
Fr Fermi distribution function I STRS
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G conductance PR
Gy quantum of conductance AL VS
i Hamiltonian operator bl S5l
H magnetic field L;.MLLA\ Jadl
H direction of the nearest-neighbor 85l dslalldl O saall g,ﬂ ol £
hexagon rows
H total energy, Hamiltonian function Uikl cl:Jl LIS Bl
h Planck’s constant S el
h wave energy density sl sls
hip wave energy density for a one- Ll é;b‘l Lo Jis Sl Bls
dimensional medium
h Planck’s constant divided by 21 21 e LAM S el
J current density L sls
1 current Sl
It tunnel current L5@._!\ Sl
L wave intensity slsis
i quantum-mechanical flux of the ozl Lfﬂ}aﬁ\ didtiﬂl\ el
particles
k wavevector PESY tbg;
kg Boltzmann’s constant Obe 1 o ol
L inductance o2
Lt thermal diffusion length ol A LN d b
le mean free path between two elastic S e e vla.»jjl S
collisions
1 orbital quantum number RSN REFIEUER Y
1 angular momentum s CLAJJ\J\
lp coherence length Sl d gb
Lg inelastic scattering length LUl 2l J s
L., L, L, dimensions of a sample Ll sl
M mass of resonator sl als
M magnetic dipole moment bl Cldll Sl e e

20




m magnetic quantum number wbt.«ll uf}“ﬁ‘ Al
m* effective mass of electron O3 S Al s
my mass of an electron in vacume O o sy dls
Mgy heavy-hole mass Ml .zl aks
mpy light-hole mass ekl Callds
Mgy split-off hole mass kol callds
Ns sheet concentration of donors N qua.J\ S
Nepl sheet concentration of ionized O3 eliinel) dandl S I
acceptors
n principal quantum number Lf..uL.:Yl &;«}&\ 30
ng sheet concentration of electrons Sl SN ol 5 Al
P(§) Hermite polynomial St et &3 g
Py, Probability of finding electron e 0 xS s s s Jlazs|
under the barrier
q wavevector FESY Cl”':
Q quality factor Lol Jale
Q amount of deposited material G Al el s
R radial function N
r magnitude of radius vector el Caas glas sk
r coordinate vector ENEE e
ro Bohr’s radius s b il
R radius of quantum dot Lo s il o3 Caas
R tube radius of carbon nanotube S SN 05 S gl b Chnas
R reflection coefficient PN Jale
S spin-intrinsic angular momentum gl gl CL‘eJN\ —
S cross-section v,.ojd\ Clz&l\
S projection of the spin of electron O SV Y L

N

distance between tip and surface

gl G5l BL

phase velocity of traveling wave

3 Ll o oll il ey

spin of electron

Ojjlﬁy\g_ﬁ
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t time oo
ter transit time ssel e
T time period JJ!J.S‘ sl
T vector corresponding to tube axis | 0 4, S _.)}_._;T sk 31l CL&...:;_H
of carbon nanotube A
T ambient temperature G oale,l > A s
Te electron temperature O SN e ) = i 5o
Ty translation operator N1 bl
uy(r) Bloch periodic function Sl C)L &b
u displacement of atoms from their Ol C’l‘f’ oo oAl CLU'J\
equilibrium positions
potential energy Ll U]
volume et
Vy, barrier height el
Vo volume of primitive cell AN PAEY =
2 average (drift) velocity OBl s e a1
v velocity il
Vi velocity of hole sl de u
w crystalline potential FFPINI NP
Unm potential energy AN PHIA
Z characteristic length ekl J shall
z atomic number BNV R
o dimensionality factor s Jole
B spring constant sl et
3(x) Dirac’s delta-function A s @U
€ relative mismatch of lattice 355 M A ol el olladl pe
constants of the substrate and sl dakll
epilayer
€ dielectric constant of the medium Lol ddsle eob
= permittivity of free space 2O Lo
€ energy sl
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D potential NP
(N built-in Schottky voltage, Schottky é—t}m b eall é—:j—w BVES
barrier
[ON applied voltage el agd
phase il
polar angle Lodadll 4505
Y gyromagnetic ratio PO S A oo
Aip elastic modulus of string LAlL, e Jale
A wavelength i Jsh
0 electron mobility O SIS >
Wph partial electron mobility, 8 i aadoell _ A 3 O pSIVIAS >
determined by phonon scattering O 555l
Him partial electron mobility, 8 i aadoll _ A 5 O pSIVIAS >
determined by impurity scattering Llayl
v set of quantum numbers Lo 5ol slae Y e oz
& vector of polarization claziY| glas
£ dimensionless coordinate A O g ddlas|
Q angular frequency of a particle r..aA Sl s 2
Q ohm ¢ S5
Q frequency 35 7l
0q frequency of harmonic oscillator B el o 5
WYirzt) non-stationary wavefunction b ns o8 A go @U
Y*(rzt) complex conjugate of wavefunction ¥ (r,b) il e gl 31
W(r,t)
(1) stationary wavefunction 8 ] il GL:
p three-dimensional density sV A sts
PiD linear density of string Ll il d) s
p density of states oYU asts
c conductivity sl
(S theta-function [C% GK:J\
0 polar angle dodadll & 5150
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TE mean free time between two oY o (e A a1 e Sl
inelastic collisions

Tq decay time of flexural vibrations JJ\ S za¥l ISl s

Te mean free time between two elastic OB U s A s I e )
collisions

X(z) wavefunction PEIY @U

X electron affinity O SVl alis
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Abbreviations

BT Bipolar Transistor kil gL sl 5
CMOS Complementary MOS, i.e, NMOS and 10 i Lo

PMOS on the Same Chip NMOS and

PMOS
DPN Dip-Pen Nanolithography iz )b g Sl J},@J\ c.]a”
FET Field-Effect Transistor ) SV s
JBT Homojunction BT BT ol Ble
JFET Junction FET FET il
HBT Hetrojunction BT BT dosll ol
HEMT High-Electron-Mobility Transistor DL b SV AS > sl 5
HFET Hetrojunction FET Aol il
HOMO  |Highest Occupied Molecular Orbit LN el sl
LUMO Lowest Unoccupied Molecular Orbit v;;x}\ ezl J_,I-L\ Sl
MES Metal-Semiconductor BU Crai s
MESFET |Metal-Semiconductor FET FET 50 Ciai_Odae
MODFET |Modulation-Doped FET FET LLaY1 Lass
MOS Metal-Oxide-Semiconductor U Cimi — ST O
MOSFET |Metal-Oxide-Semiconductor FET

FET 5L i - ST Odes
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QUIT Quantum Interference Transistor oS -l g 1 5
RTD Resonant-Tunneling Diode il sl s s
SIMOX  |Separation by Implantation of Oxygen S @_L. Jeadll
SMS Semiconductor-Metal-Semiconductor U il _ Odre - U s
VMT Velocity-Modulation Transistor

Ao pdl fdms g 5l 5
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J. Stangl [et al.], “Structural Properties of Self— :438| ga, il auk 2
organized Semiconductor Nanostructures,” Reviews of Modern Physics:

vol. 76, no. 3 (2004), figs. 25 and 26, pp. 725-783.
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Semiconductor Nanostructures,” Reviews of Modern Physics: vol. 76, no. 3
(2004), figs. 25 and 26, pp. 725-783.
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S. Craig [et al.], “Bistable Saturation in Coupled Quantum Dots : ¢
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p. 714 © 1993 American Institute of Physics.

495



[ - — -

0.5

0.5}

-1.0 —
-1.0 -05

1 Jady 2 AR QUaiiad 1 Adafiecal) A8 s A8 -4 4lail) :68.8 Jsid
TV Aly A eal (el Banadl) Ahadd) qaali LAl JRdS A clig KB gl S
Laasl) Aad 0 514

S. Craig [et al.], “Bistable Saturation in Coupled Quantum Dots for :ce
Quantum Cellular Automata,” Applied Physics Letters: vol. 62 (1993), p.

714 © 1993 American Institute of Physics.
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Y. Ono [et al.], “Manipulation and Detection of Single Electrons for : e

Further Information Processing,” Journal of Applied Physics: vol. 97,
031101 (2005) © 2005 American Institute of Physics.
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il gl J gl 1 §oxlo

(1) J s
Ll A gl ol ) A Bus
Quantity .| Unit s> ,JI
Name r_.N\ Symbol 3 I
Length J,LJI meter m
Mass alsJl kilogram el ¢ ;LS kg
Time ;I second iU S
Electric current sl 51 Ll ampere ..l A
Temperature s | 4| kelvin ;2\s K
Amount of substance ssUll LS mole J s mol
(2) Jgadl
(SD) &d gl Aed| oo Al ol ol
LS R
Quantity Unit
! 3ol ¢ 3
Name Symbol Equivalent
Plane angle & gudl s ezl &0 51 radian rad m/m=1
Solid Angle &Ll & 5131 steradian ST m*/m’ =1
Speed, velocity s ..l ms!
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i

Acceleration @L..;J\ ms~
Angular velocity & 5|}l & J) rad s
Angular acceleration (gl ;! @L..:J\ rad s
Frequency >3 I hertz Hz s!
Force s 44l newton N kgms?
Pressure, stress slg>= | — Lxall pascal Pa Nm ™
Work, energy, 5,141 — &)l - a2l joule J Nm, kg m?>s
heat
Impulse, o 5aJ1 - ¢BLY! Ns, kgms™
momentum
Power 3,0l ¢ielazlY) watt w Js!
Electric charge 5L ,¢SJ1 &) coulomb C As
3L 831 S ol 580 ¢ S el 0 5aSl volt v JCL, WA
Electric potential, emf
Resistance s 5Ll ohm Q VATl
Conductance 413UJ) siemens S AV Q!
Magnetic flux L;\Mlaln,«l\ seadl weber Wb Vs
Inductance 2, >l henry H WbA™
Capacitance ds.J| farad F cv!
Electric field U ¢8I b s vm',NC"'
stI:ength
Magnetic flux deaLv«ll sl Bls tesla T Wbm?>2, NA'm"!
density
Electric displacement qb,@fd\ Ck-i}.’w Cm>
Magnetic field J.Mbl.al\ Jadl s Am’
strength
Celsius temperature & s} 5,1 41 &> )3 | degree Celsius °C K

==
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Luminous flux s g2l 3205 lumen Im cd sr
Iuminance s 3211 3.6 lux Ix Imm™
Radioactivity _eles¥| bladl becquerel Bq !
Catalytic activity (s jad| bLadl katal kat mol s
(3) Jgudl
A5l el ol 21
Constant ol Symbol ;. Ji Value il Units s> )1
Speed of eS| 3 ¢ pall de c 2.9979 x 10% ms!
light in vacuum ~3 x 108
Elementary 45/aY| &owil) e 1.602 x 107" C
charge
Electron mass 05 IV als my 9.11 x 107! kg
alsS ) 05 2SIV Lo 4 e/my 1.76 x 107" Ckg'!
Electron charge to mass ratio
Proton mass O 555 J| s m, 1.67 x 1077 kg
Boltzmann Ol 3 &5 <ol kg 1.38 x 10 JK!
constant
Gravitation constant Lu3d1 <ob G 6.67 x 107! m? kg g2
Standard &;3bel) 3l gL g 9.807 ms”
acceleration of gravity
Permittivity of free ¢ M| i>loww eo?/(36m) 8.854 x 10712 Fm’!
space
Permeability of free « M| 45 & Lo 4 x 1077 Hm’!
space ~107"/36m
Planck’s constant G <ol h 6.6256 x 107 Js

==
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c_.gu

Impedance of free s Lxl no="\po/ €0 376.73 ~ 120m Q
space
Avogadro constant 5,5t i <ol NA 6.022 x 103 mol™!
(4) J g
3 sl ol ) Al 3 Redtsead ) L) sl
Ul SlasY ol RN Sl ol
Prefix Abbreviation Meaning Prefix Abbreviation Meaning
atto- a- 108 deka- da- 10!
femto- f- 10°1° hecto- h- 102
pico- p- 10712 kilo- k- 10°
nano- n- 107 mega- M- 10°¢
micro- - 10°° giga- G- 10°
milli- m- 103 tera- T- 102
centi- c- 10 peta- P- 101
deci- d- 10" exa- E- 108
(5) J g
uﬂj\} C.’J‘.,b-‘g Jl@}ﬂ‘ QL\.’-}S‘ Jij;
LS sl el o osle la
Quantity ST unit Gaussian units
Length J ;LI I'm 102 cm
Mass sl 1 kg 10°g
Force & 541 IN 10° dyne=10> gcm s>
Energy )| 1] 107 erg=10" gcm?s™

leV=1.602 x 10"°T= 1.602 x

10" erg
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annihilation

hot-electron effects

diffusive classical size effects
transverse classical size effects
quantum size effects
temperature effect

Stark effect

tunneling effect
single-electron devices

open optical resonators
physical statistics

Fermi statistics

unipolar device

mesoscopic device
optoelectronic devices
field-effect devices
voltage-controlled devices

armchair

I — (e

=3

Jla)

s, b SOV LT
TSN FENN SRR ]
oo el gzl ok ST
o oSl | LT

s A1

ke S

i

O SOV sl 5 g

i il g pall sl 8 ]
Sl byl

o elax]

Lol sl 8l

(3 or0) s 5SCs 5 s 81

L el 5 SOV 55V
Jat) N ols oY)
AL e S sl

S5

505



phase shift

two possible polarizations of the

electromagnetic wave
spontaneous emission of a photon
emission of a photon
stimulated emission
surface reconstruction
energy splitting

discrete energy portions
electron affinity

hot electrons,

warm electrons
microelectronics
nanoelectronics
intraband absorption
absorption of one photon
electromagnetic waves in free space
standing waves

reflected waves

incident waves
incoherent waves
traveling plane waves
carbon nanotubes
single-walled nanotube
inorganic nanotube

diffusion
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interband phototransitions
phototransitions

forward bias

reverse bias

momentum

enzymes

many-valley semiconductors
wide-bandgap semiconductors
compound semiconductors
modes

flexural modes
longitudinal modes
transverse modes
zero-point vibrations
oligonucleotides

complex conductivity
peptides

laser ablation

proteins

scattering

inelastic scattering
zero-dimensional

crystal

heterostructures

gated heterostructures

Schottky-gate structures
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traditional low-dimensional structures
ungated heterostructures
pseudomorphic heterostructures

anisotropic two-dimensional layered

structures

normally off structure
normally on structure
cascade structure

triblock polymer
distribution function

work function

Fermi distribution function
radially symmetric function
wavefunction

one-particle wavefunction
non-stationary wavefunction
stationary wavefunction
spin-orbit interaction
parametric resonance
velocity overshoot
radiative recombination
biomolecule-inorganic cluster hybrid
optical excitation

wave interference
constructive interference

destructive interference
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coherence length

modulation-doped FET
single-electron transistor
heterojunction field-effect transistor
heterostructure field-effect transistor
quantum-interference transistor
velocity-modulation transistor
induced-base transistor

transistors

potential-effect transistors

bipolar transistors

field-effect transistors

hot-electron transistors
high-electron-mobility transistors

frequency of single-electron tunneling

oscillations

angular frequency

high (classical) frequencies

ultra-high (quantum) frequencies

low frequencies

degeneracy of states

linear electron concentration
two-dimensional electron concentration
sheet concentration of electrons
surface-emitting configuration

edge-emitting configuration
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flexural deformations

magnetic resonance imaging
magnetic resonance force microscopy
scanning tunneling microscopy
parametric amplification
penetration of a particle
nanotechnology

virtual-crystal approximation
approximation, virtual-crystal
approximation, virtual-cathode
split-gate technique

valence

quantization of electron motion
MBE

molecular-beam epitaxy
translational symmetry

cubic symmetry

point symmetry

strain tensor

spherical functions

trial wavefunctions

Maxwellian distribution
chemical-vapor deposition
CVD

tunneling electric current
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lattice constant

Planck’s constant

Planck’s constant, reduced

hole

heavy hole

light hole
tri-n-octylphosphide
two-dimensional
wave-particle duality
elastic constants
chemical radicals
isolated islands
metallic island

point particle
Schottky voltage
Schottky barrier
absorption edge
stationary states
ground state
stationary-state case
bonding state
antibonding state

degenerate state

equidistant energy levels case

Hermite polynomial

effective temperature
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quantum ballistics
ballistic motion
collisionless motion
electron mobility
split-off valence band
energy band

energy subband
band-to-band
electron energy band
flat band

Coulomb blockade
etching

reactive-ion etching
injection

helicity

amino acids
macromolecular cells
unit cell

primitive cell
turnstile

period

periodic

diode

DBRTD

laser diodes
light-emitting diodes

DRAM
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double-barrier resonant-tunneling diode

thiol bond, 146 TOPO
wavefunction mapping
resonators
valence-mismatched bonds
dangling bonds

wrapping angle

chiral angle

phase time

transit time

semiclassical transit time
phase velocity

Fermi surface

wave surfaces

miniature styrene chain
quantum wire

vertical

lattice

superlattice

diamond lattice
body-centered cubic lattice
face-centered cubic lattice
quasielectric

quasi-Fermi levels
polarization charge

wave intensity

cyclic boundary conditions
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wrapping vector
wavevector

wavevector of the electron
one-dimensional wavevector
Bloch form

antibodies

elastic collision
photoresists, negative
photoresists, positive
quantum boxes

Drude formula

Landauer formula

shot noise

valence energy

excess energy

surface energy

total energy

extra elastic energy

Fermi energy
photolithography
dip-pen nanolithography
spacer layer
nanolithography methods
variation method

thermal diffusion length
wavelength

inelastic scattering length
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dephasing length
bandgap wavelength
cut-off wavelength,
de Broglie wavelength
longitudinal

discrete energy spectrum
insulators

tunneling

sequential tunneling
coherent tunneling
number of quanta
spin number
wavenumber
quantum number
non-complementary
finite lattice mismatch
relative mismatch
electron shuttle
angular momentum
dispersion relation
uncertainty relation

nanoscience

resonant-tunneling process

turnstile operation

highly degenerate electron gas

graphene

growth chamber
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energy bandgaps
transmission electron microscopy

cross-sectional STM

separation by implantation of oxygen

photons

base of diode
electron-affinity rule

law of momentum conservation
law of energy conservation
Ohm'’s law

Child’s law

Mott-Gurney law
Moore’s law

population inversion
tunnel channel

pumping power
expectation value
transverse effective masses
block copolymers
isotropic effective mass
density of the distribution
density of states

intrinsic density

buckyball fullerenes
quanta

crystalline potential

amorphous
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inelastic
spin
surface-emitting laser

microlasers

unipolar intersubband quantum-cascade

laser

intrinsic material

Pauli exclusion principle
superposition principle
uncertainty principle

basis vectors

primitive translation vectors
Fermi wavevector

coherent waves
polycrystalline

acceptors

covalent

complementary

collector

alkanethiol endgroups
carboxyl endgroups

atomic force microscopy
bonding orbital

highest occupied molecular orbital
lowest unoccupied molecular orbital
atomic orbitals

hybridized orbitals
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range of coordinates
range of momenta
dynamic range

elastic moduli

alloy

mean free path

vacuum level

Fermi level

discrete energy levels
quasiballistic
self-consistency problem
emitter

source

drain

pump

single-electron pump
equation, wave
Schrodinger wave equation
Mathieu equation with damping
transmission coefficient
quality factor
Hamiltonian

metal-oxide-semiconductor FET

metal-semiconductor FET

donors
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electric current standard

criterion for laser oscillations

reactor

concept of hole
differential resistance
finite resistance
polaron

simple cubic
diagonal components
alligator clips
impedance

nanowire FET

first Brillouin zone

active region,

Schottky depletion region

cathode

harmonic oscillator
relative positions
sites

antigens

wave mechanics
gradien

specific conductivity
finite conductance
peak-to-valley ratio

gyromagnetic ratio
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Bohr radius

direct-bandgap semiconductor
indirect-bandgap semiconductor
classical ballistic regime
one-dimensional electron system
zero-dimensional system
classical regime

many-electron system

quantum ballistic transport regime
classical transport regime
mesoscopic transport regime
quantum regimes of transport
nanoelectromechanical systems
NEMS

mesoscopic systems

quantum dots
quantum point contac
single-electron transport
one-dimensional transport
charge-limited transport
space-charge-limited transport
quasiballistic transport
epitaxial growth

sticky ends

vertical geometry

valleys
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energy valleys

active medium

classical description
particular potential profile
conduction

Bloch function

pumping
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absorption edge
absorption of one photon
acceptors

active medium

active region
alkanethiol endgroups
alligator clip

alloy

amino acids
amorphous

angular frequency
angular momentum

anisotropic two-dimensional layered

structures
annihilation
antibodies
antibonding state

antigens
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approximation, virtual-cathode
approximation, virtual-crystal
armchair

atomic force microscopy
atomic orbitals

ballistic motion

bandgap wavelength
band-to-band

base of diode

basis vectors

biomolecule-inorganic cluster hybrid

bipolar transistors
Bloch form

Bloch function

block copolymers
body-centered cubic lattice
Bohr radius

bonding orbital
bonding state

buckyball fullerenes
carbon nanotubes
carboxyl endgroups
cascade structure
cathode

charge-limited transport

chemical radicals
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chemical-vapor deposition

Child’s law

chiral angle

classical ballistic regime
classical description
classical regime

classical transport regime
coherence length
coherent tunneling
coherent waves

collector

collisionless motion
complementary

complex conductivity
compound semiconductors
concept of hole
conduction

constructive interference
Coulomb blockade
covalent

criterion for laser oscillations
cross-sectional STM
crystal

crystalline potential
cubic symmetry

cut-off wavelength
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CVD

cyclic boundary conditions
dangling bonds

DBRTD

de Broglie wavelength
degeneracy of states
degenerate state

density of states

density of the distribution
dephasing length
destructive interference
diagonal components
diamond lattice
differential resistance
diffusion

diffusive classical size effects
diode

dip-pen nanolithography
direct-bandgap semiconductor
discrete energy levels
discrete energy portions
discrete energy spectrum
dispersion relation
distribution function

donors

double-barrier resonant-tunneling diode
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drain

DRAM

Drude formula

dynamic range
edge-emitting configuration
effective temperature
elastic collision

elastic constants

elastic moduli

electric current standard
electromagnetic waves in free space
electron affinity
electron energy band
electron mobility
electron shuttle
electron-affinity rule
emission of a photon
emitter

energy band

energy bandgaps

energy splitting

energy subband

energy valleys

enzymes

epitaxial growth

equation, wave

527

< s

(Sl 05 I3 S 5 S15) d 3 SI5
35,3 &2
Sk

3 ydeall Bl ALsCes
s el >~

Oy pho
Gl
Lol
S L s
M B i S Y
O SN Al

O3 ;SO B ol 3>
05 FSIVES ~
REFESHRY*

O SN Al sae s
0555 1l

shas

Bl ol >

Blall ol g2t

Bl oL

S Ul ol
Glall 0L
;;La.ij'f\ﬂ

Ll o3

eI



equidistant energy levels case
etching

excess energy

expectation value

extra elastic energy
face-centered cubic lattice
Fermi distribution function
Fermi energy

Fermi level

Fermi statistics

Fermi surface

Fermi wavevector
field-effect devices
field-effect transistors
finite conductance

finite lattice mismatch
finite resistance

first Brillouin zone

flat band

flexural deformations
flexural modes

forward bias

frequency of single-electron tunneling

oscillations
gated heterostructures

gradient
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graphene

ground state

growth chamber

gyromagnetic ratio

Hamiltonian

harmonic oscillator

heavy hole

helicity

Hermite polynomial
heterojunction field-effect transistor
heterostructure field-effect transistor
heterostructures

high (classical) frequencies
high-electron-mobility transistors
highest occupied molecular orbital
highly degenerate electron gas
hole

hot electrons

hot-electron effects

hot-electron transistors
hybridized orbitals

impedance

incident waves

incoherent waves
indirect-bandgap semiconductor

induced-base transistor
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inelastic scattering length
inelastic scattering
inelastic

injection

inorganic nanotube
insulators

interband phototransitions
intraband absorption
intrinsic density

intrinsic material

isolated islands

isotropic effective mass
Landauer formula

laser ablation

laser diodes

lattice constant

lattice

law of energy conservation
law of momentum conservation
light hole

light-emitting diodes

linear electron concentration
longitudinal modes
longitudinal

low frequencies

lowest unoccupied molecular orbital
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macromolecular cells

magnetic resonance force microscopy
magnetic resonance imaging
many-electron system
many-valley semiconductors
Mathieu equation with damping
Maxwellian distribution

MBE

mean free path

mesoscopic device

mesoscopic systems

mesoscopic transport regime
metallic island

metal-oxide-semiconductor FET

metal-semiconductor FET
microelectronics
microlasers

miniature styrene chain
modes

modulation-doped FET
molecular-beam epitaxy
momentum

Moore’s law
Mott-Gurney law

nanoelectromechanical systems
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nanoelectronics
nanolithography methods
nanoscience
nanotechnology

nanowire FET

NEMS

non-complementary
non-stationary wavefunction
normally off structure
normally on structure
number of quanta

Ohm’s law

oligonucleotides
one-dimensional electron system
one-dimensional transport
one-dimensional wavevector
one-particle wavefunction
open optical resonators
optical excitation
optoelectronic devices
parametric amplification
parametric resonance
particular potential profile
Pauli exclusion principle
peak-to-valley ratio

penetration of a particle
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peptides

period

periodic

phase shift

phase time

phase velocity
photolithography
photons

photoresists, negative
photoresists, positive
phototransitions

physical statistics

Planck’s constant
Planck’s constant, reduced
point particle

point symmetry
polarization charge
polaron

polycrystalline
population inversion
potential-effect transistors
primitive cell

primitive translation vectors
proteins

pseudomorphic heterostructures

pump
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pumping power

pumping

quality factor

quanta

quantization of electron motion
quantum ballistic transport regime
quantum ballistics

quantum boxes

quantum dots

quantum number

quantum point contact
quantum regimes of transport
quantum size effects

quantum wire
quantum-interference transistor
quasiballistic transport
quasiballistic

quasielectric

quasi-Fermi levels

radially symmetric function
radiative recombination

range of coordinates

range of momenta

reactive-ion etching

reactor

reflected waves
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relative mismatch

relative positions
resonant-tunneling process
resonators

reverse bias

scanning tunneling microscopy
scattering

Schottky barrier

Schottky depletion region
Schottky voltage
Schottky-gate structures
Schrodinger wave equation
self-consistency problem
semiclassical transit time
separation by implantation of oxygen
sequential tunneling

sheet concentration of electrons
shot noise

simple cubic

single-electron devices
single-electron pump
single-electron transistor
single-electron transport
single-walled nanotube

sites

source
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space-charge-limited transport
spacer layer

specific conductivity

spherical functions

spin number

spin

spin-orbit interaction
split-gate technique

split-off valence band

spontaneous emission of a photon

standing waves

Stark effect

stationary states
stationary wavefunction
stationary-state case
sticky ends

stimulated emission
strain tensor
superlattice
superposition principle
surface energy

surface reconstruction
surface-emitting configuration
surface-emitting laser
temperature effect

thermal diffusion length
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thiol bond

total energy

traditional low-dimensional structures
transistors

transit time

translational symmetry
transmission coefficient
transmission electron microscopy
transverse classical size effects
transverse effective masses
transverse modes

traveling plane waves

trial wavefunctions

triblock polymer
tri-n-octylphosphide

tunnel channel

tunneling effect

tunneling electric current
tunneling

turnstile operation

turnstile

two possible polarizations of the

electromagnetic wave

two-dimensional electron concentration

two-dimensional

ultra-high (quantum) frequencies
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uncertainty principle
uncertainty relation
ungated heterostructures
unipolar device

unipolar intersubband quantum-cascade

laser

unit cell

vacuum level

valence energy

valence

valence-mismatched bonds
valleys

variation method

velocity overshoot
velocity-modulation transistor
vertical geometry

vertical

virtual-crystal approximation
voltage-controlled devices
warm electrons

wave intensity

wave interference

wave mechanics

wave surfaces

wavefunction mapping

wavefunction
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wavelength

wavenumber
wave-particle duality
wavevector of the electron
wavevector
wide-bandgap semiconductors
work function

wrapping angle

wrapping vector
zero-dimensional system
zero-dimensional

zero-point vibrations
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