Cambridge University Press

978-1-107-09638-7 - Clifford Algebras: An Introduction
D. J. H. Garling

Index

More information

Index
adjoint, or adjoint mapping, 68, 84 Clifford, 187
matrix, 69 von Neumann, 187
algebra, 16 canonical inclusion, 94
algebra homomorphism, 16 Cartan-Dieudonné theorem, 82, 85, 187
algebra isomorphism, 17 Cartan’s periodicity law, 111
opposite, 17, 93 Cauchy integral formula, 167
pure elements, 43 Cauchy-Riemann equations, 171
simple, 20 augmented, 171, 174
unital, 16 generalized, 166, 174
unital homomorphism, 16 Cauchy-Schwarz inequality, 173
Zs-graded, 19 Cayley, 80
alternating, 44 centralizer
product, 45 of an algebra, 18, 95
angular momentum, intrinsic, 156 of a group, 9
anisotropic, 69 centre,
annihilation operator, 51, 63, 90 of an algebra, 18, 95
annihilator, 14 of a group, 9
anti-involution character, 102, 179, 182
principal, 94 Clifford, W. K., 108
Atiyah-Singer index theorem, 177, 188 Clifford algebra, 86
automorphism, & complex, 113
principal, 84 even, 92

universal, 88
tabulated, 112
Clifford analytic, 157
Clifford bundle, 177
Clifford group, 138
Clifford mapping, 86

basis, 12
hyperbolic, 66
orthonormal, 64
standard, 12
standard orthogonal, 64

b}c%ual, H Clifford’s theorem, 108
bilinear, 28,37 . . )
. commutative ring, 186

form, 37

conjugation
adjoint, 137
of quaternions, 26
of quaternionic matrices, 147
of a Clifford algebra, 94
C*-algebra, 187 connection, 177

non-singular form, 37
bivector, 101, 160
Borel measure, 168
boson, 156
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creation operator, 47, 51, 90
cross-section, smooth, 177
curvature tensor, 177

cyclic vector, 29

determinant, 19, 47
diagonalization, 64
dilation, 82
dimension, 12
Dirac,
algebra, 126
bundle, 177
equation, 126, 161
matrices, 126
operator, 156
augmented, 170
standard 157, 164
Dirichlet problem, 168
division algebra, 31
double cover, 9
dual, or dual space, 14
dual basis, 14

Einstein, 160
elementary tensor, 38
electric field, 159
electromagnetic field, 159
endomorphism, 17
Euclidean space, 61, 62
evaluation mapping, 38
even, 19
exact sequence, 3

short, 8
exponential function, 20
extension by linearity, 14
exterior derivative, 166
exterior product, 45

Fock space,
bosonic, 51
fermionic, 51
Frobenius’ theorem, 27, 31, 104
Geometric algebra, 189
graded
isomorphism, 110
tensor multiplication, 56
vector representation, 138
group, 7
abelian, or commutative, 7
cyclic, 8
dihedral, of order 2n, 10
Euclidean 71
full dihedral,10

Index

general linear, 19
hyperbolic, 71
hyper-unitary, 147
Lie, 179
compact, 189
Lorentz, 71
Minkowski, 71
orthogonal, 71
special, 72
Pin, 139
quaternionic, 11
quotient, &
simple, 8
Spin, 139
symplectic, 147
unitary, 84
special, 84

Hamilton, 25, 80
Hardy space, 169, 188

harmonic and g-harmonic functions 157

heat kernel, 188
Hermitian,

mapping, or operator, 84, 156
space, 84
standard H-Hermitian form, 148

Hilbert space, 83, 155, 161
Hilbert transform, 170
homogeneous, 19

polynomial, 181

homomorphism,8
hyperbolic

basis, 66
space, 66

ideal, 20

left, 19
proper, 20
right, 19
two-sided, 20

idempotent, 18, 98

index theorem, Atiyah-Singer, 177, 194

inner-product space, 62

complex, 83

intertwining operator, 141, 180
invariant subspace, 20, 180
inverse, 19

invertible, 19

involution, 18, 76, 92
irreducible, 20, 30

isometry, 10, 26, 71

isotropic, 69

totally, 69
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Klein-Gordon equation, 162
Laplacian 157, 171

of Laplace type, 178
left inverse, 19
linear mapping, 13
linear subspace, 12
linearly independent, 12
Lorentz

space, 66,67

standard, 67

transformation, 159
magnetic field, 159, 160
matrix, matrices, 13

associate Pauli, 24, 55, 123
Pauli spin 24, 123, 126, 155

maximal function, 169

Maxwell’s equations, 159

Minkowski space, 66, 67
standard, 67

mirror, 23, 76

module,
cyclic, 29
direct sum, 28
endomorphism, 29
finitely generated, 29
homomorphism, 29
left A-module, 28
left A-submodule, 29
right A-module, 29
semi-simple, 32
simple, 30

multilinear, k-linear, 37, 192
form, 38

negation, 76

nullity 13

null-space 13

observable, 155

odd, 19

orthogonality, 63

orthogonal,
of quaternions 26
mapping, 71
in a quadratic space, 63

paravector, 170,174

path-connected, 74, 75, 79, 83

permutation, 9

physics, relativistic, 125

Poisson kernel, 168, 170, 175
conjugate, 169

projection, 18

quadratic form, 61

associated bilinear form, 62

complex, 81

negative definite, semi-definite, 62

non-singular, 62

positive definite, semi-definite, 62
quadratic space, 62

regular, 63

standard, 67

quantum mechanics, 155, 161, 189
quaternions, 24, 54

real, 25
pure, 25
rank,

of a linear mapping, 13
of a bilinear form, 37
rank-nullity formula, 13
reflection, 10, 23
simple, 76
reflexive, 176
representation, 20, 22, 27
equivalent, 180
faithful, 20
irreducible, 20
left regular, 20, 43
reversal, 98
Riemannian manifold, 177
Riesz, brothers, 170, 176
Riesz kernel, 175
Riesz transform, 175
right inverse, 19
rotation, 10,23
simple, 79, 82
Schur’s lemma, 31
semi-spinors and semi-spinor space,
115,116
sesquilinear, 83
signature,65
space-time, 189
special relativity, 160
spin, spin up, spin down, 156
spinors and spinor space,l 14, 156, 162
tabulated, 116
Stern-Gerlach experiment, 155
subalgebra, 18
subgroup, 7
normal, or self conjugate, 8
subharmonic, 172
super-algebra, 19
Sylvester’s law of inertia, 65

tangent bundle, 177
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tensor product, 38 vector space, 11
of linear operators, 41 over H, 114
symmetric, 49 volume element, 96, 99, 117, 167

tensor algebra, 40
symmetric, 49

wave function, 161, 162
. weak convergence, 176
torsion, 186 Wedderburn’s theorem 33, 105

trace, 43 wedge product,45

form, 43 Witt

normalized, 43, 100 extension theorem, 73
transposed mapping, 14 index, 66, 70

trivector, 101, 140, 160
unitary, 180
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