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Symbols

A vector potential
A magnitude or relevant component of the vector poten-

tial (the same convention is used for the magnitude of
all other vectors)

â, ˆ+a electron annihilation and creation operators
α absorption coefficient
B magnetic field

=c 299 792 458 m/s speed of light in vacuum
χ electric susceptibility
χ (2), χ ,...(3) nonlinear susceptibilities
d dipole moment
δ Dirac’s δ function
ΔT (pump-induced) transmission change

= × −e 1.602 10 19 C elementary charge
E electric field
Eem emitted electric field
Ein incident electric field
Eloc local electric field
ENL nonlinear electric field
Ere reflected electric field
Etr transmitted electric field

tE( ) electric field as a function of (real) time t
νE( )t Fourier transform of tE( ), function of frequency νt

τtE( , ) electric field as a function of real time t and delay time τ
ν ντE( , )t 2D Fourier transform of τtE( , ), function of frequen-

cies νt and ντ
E energy

FE Fermi energy
gE bandgap

ε dielectric function
ε = × −8.854 100

12 As/Vm permittivity of vacuum
γ decoherence rate

= × −h 6.626 10 34 Js
= × −4.136 10 15 eVs

Planck’s constant

πℏ = = × −h/(2 ) 1.055 10 34 Js
= × −6.582 10 16 eVs

Ĥ Hamiltonian
I intensity
j current density
k (electron) wavevector

= × −k 1.381 10B
23 J/K Boltzmann’s constant

κ imaginary part of the refractive index
ℓ thickness
m effective mass of an electron in a crystal

= × −m 9.109 100
31 kg mass of a free electron

M magnetization
μ π= × −4 100

7 Vs/Am permeability of vacuum

viii



n (real part of the) refractive index
Ne electron density
ν frequency
ν̃ wavenumber
ω π ν= 2 angular frequency
p momentum
P electric polarization
ϕ, ψ, Ψ wavefunctions
q phonon wavevector

= −q ee electron charge
Q electric quadrupole polarization
r, R position
ρ density matrix
σ electrical conductivity
σ (2), σ , ...(3) nonlinear conductivities
σa absorption cross section
t (real) time
T waiting time
T absolute temperature
T0 linear transmission (before interaction with a pump

pulse)
τ delay time
τDrude Drude scattering time
tr trace (of a matrix)
u r( )i k, cell-periodic part of the Bloch function for an electron

in band i with wavevector k
v velocity

Fv Fermi velocity
V volume
V r( ) potential
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