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Hilbert’s Theorem 90, 392
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Jordan algebra, 513
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quadratic map, 489
quadratic norm, 489
quadratic pair, 55
quadratic trace, 517
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reduced Freudenthal algebra, 517, 520
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reduced root system, 352
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reduced unitary Whitehead group, 267
reduced Whitehead group, 253
reflection, 352
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regular space, 348

representation, 342
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Rost invariant, 435
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second Tits construction, 525
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separable algebra, 344, 453
separable homomorphism, 341
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split Cayley algebra, 462
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Tits construction, 525
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trialitarian algebra of type 2Dy, 558
trialitarian isomorphism, 553
trialitarian triple, 548
triality, 451, 547
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()# (Freudenthal adjoint), 470, 519
x (Freudenthal product), 470, 519
+ (Jordan product), 513

1, xvii

® = ®p (tensor product), xix
(C,n)a, 500

(L,a) (cyclic algebra), 302, 414

U, )k, 499

(V,®) (root system), 353

(V, q) (quadratic space), 74
(V,q,¢) (oriented quadratic space), 171
(Z,a)r (quaternion algebra), 190
(o, f) (quadratic pair), 55

(a,b)F (quaternion algebra), 25
(a,b)¢, i (symbol algebra), 27

{

(a1, ..., an) (Pfister bilinear form), xvi
(a1, ...,an]], xix

(a1,...,an), xix

(f,€), 282

[a1], xix

(o1, ], xix
[a,b)F (quaternion algebra in char. 2), 25
{a, b};, 452

A(p, w) (twisted p-forms of w), 362, 392
A(p,w), 362

AT (Jordan algebra of A), 27, 513
AC (trace zero elements in A), 28, 472
1A, 472

1Ay, 475

1A3, 227

LA! (central simple algebras), 471
2A, 478

2A,, 480

A, 207

A1, 464

A2, 207

As (alternating group), 421

Ay (root system), 354

A, 207

Al 515

A" 366

A" 366

Aq (twisted action), 387

Ay (minimal Tits algebra), 426
aX, 431
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Ad (adjoint representation), 343
ad (inner derivation), 344

AT (T-invariant elements), 383
Ay (Tits algebra), 377

Alg 1, 280

a%, 549

ag, 481

oz, 386

Alt(A, o) (alternating elements in A), 14
A°P (opposite algebra of A), 3
Aved, 331

(A% x AX)Pet 529

A-Torsp (A-torsors), 388
Aut(A, o), 345

Aut(J, A), 529

Aut(J/A), 529

Auty, 362

Aut,,(A), 328

Autp(A, o, f), 159

Autp(J, A), 529

Autp(J/A), 529

Autg(v), 328

Autg (A, o), 345

Autr(AgR), 328

B(A, 0, f) (Clifford bimodule of A), 110
B(0) (Clifford bimodule functor), 175
By, (root system), 354

By, 207

B!, 170, 369

B, 515

By, 172

B™, 368

B™, 368

B/A (left cosets), 385

B(v,w), 522

Be, 490

Bs, 490

3, xvi

bi ), 534

bq (polar form of q), xvii

Br(F) (Brauer group of F), 4

b * (Zl ® l2), 311

2¢C, 478
C(—) (Clifford algebra functor), 173
C(A, ), 93, 175
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C(A, o, f) (even Clifford algebra of A), 92
C(G) (center of G), 357

¢(T) (Clifford invariant), 563

C(V,q) (Clifford algebra of (V,q)), 87

Co(V, q) (even Clifford algebra of (V,q)), 87

1c, 472

Cs3 (cyclic group), 302

Cy (root system), 354

Cn, 207

G, 515

c™, 369

C", 369

CH(V,q), 359

C=(V,q), 359

C 4B (centralizer of B in A), 5

Cs (split Cayley algebra), 462

¢, 490

CD(B, M) (Cayley-Dickson process), 458
Comp,,, (composition algebras), 458
Compy!, (unital composition algebras), 458
Ct, 454

Cy, (Petersson algebra), 466

Cubjord (cubic norm structures), 520

D(B, T) (discriminant algebra of (B, 7)),
128

D3, 227

1Dy, 558

2Dy, 558

3Dy, 558

6Dy, 558

Da, 562

D*, 562

D*, 562

Dy, (root system), 355

D, 207

D, 515

D™, 370

D, 370

deg A (degree of A), 4

A (Dickson invariant), 167

A(L), 291

A(X), 291

59 (connecting map), 385

5% (connecting map), 386

A(g) (Dickson invariant of g), 157

Der(A, M) (derivation module), 334

Der(T"), 569

Der(J), 569

Der(J/L), 569

Der(V, L,Q, 8) , 569

det(m) (determinant of m), xv

det b (determinant of b), xvi

det ¢, xvii

det o (determinant of o), 81

df (differential of F'), 335

dim G (dimension of G), 337

discb (discriminant of b), xvi

NOTATION

disc ¢, xvii
disco (discriminant of o), 81
Dyn(®) (Dynkin diagram), 353

E(a), 557

E(£) (Allen invariant), 570

Eg (root system), 355

E7 (root system), 355

Eg (root system), 355

(eij)1<i,j<n (standard basis of My), 30

en(m) (cohom. inv. of the Pfister form ),
413

End, 171

End(€) (split trialitarian algebra), 553

End(D), 555

Etp (étale algebras), 281

f1(B,T) (cohomology class), 422
f1(L) (cohomology class), 421
Fy (root system), 355

Fya, 372

F4, 372

f3(B, T) (cohomology class), 423
fi(J) (cohomology class), 534
fn(gn) (cohomological invariant), 462
F[V], 326

F[G], 325

F(H), 332

F,i¢ (algebraic closure), 323
falg’ 339

F, (field of definition of x), 426
Fy, 378

¢q (standard identification for b = by), 58
fq (quadratic pair of ¢), 92

Fyep (separable closure), 280

f* (comorphism), 327

ft (transpose of f), 1

F, (completion of F at v), 449

G(A, o) (multipliers), 162

G(R) (group of R-points), 326

GO (connected component of G), 331
g1(L) (cohomology class), 421

G1 x Ga, 328

Gs, 373

g2(B, 7) (cohomology class), 420

Gy, 464

G2, 373

G2 (root system), 355

g(J), 537

G, (restriction scheme), 326
G4(R), 325

G. (additive group functor), 326

I’ (absolute Galois group), 279

'+ (V,q), 349

T'(A, o, f) (Clifford group), 351

I'(A, o, f) (Clifford group), 178

I(C, L), 499

I't(V,q) (special Clifford group), 177
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Ty, 490
e, 281

GP (Cartier dual), 333

G—-Galp (Galois algebras), 290
GL(V) (general linear group), 326
GL1(A), 326

GL,, 326

G (multiplicative group functor), 326
thn’K (norm one elements), 402
a(A. o), 28

GO(A, 0, f), 350

GO(A,0), 159

GO(A, o), 347

GO(A,o, f), 159

GO(V,b), 154

GO(V, q), 155

GOt (V,q), 157

GOt (A, o), 164

GOt (A, o, f), 167

GO™T(V,b), 154

GO~ (4,0, f), 202

GY (quasisplit inner form of G), 426
Gr(rn, A) (Grassmannian), 9
Groups, 325

GSp(A, o), 159

GSp(V,b), 154

GSp(A, o), 347

G*, 327

G-Torsr (G-torsors), 290
GU(A,0), 159

GU(B, 1), 193

GU(B,7), 346

GU(V, h), 155

H(A, o) (Jordan algebra of Sym(A, o)), 28
Hn(C, ), 516

H3(C, )0, 517

HO(T, A), 383

H(T', A) (cohomology set), 384

Hi N Ha, 328

H2(T, A) (cohomology group), 384

H*(F, A) (cohomology groups), 391

Heconst (constant group scheme), 332
Hygjag (diagonalizable group scheme), 332
Hes, 332

nH (n-torsion of H), 413

Homp (G, H) (group scheme homom.), 325
Hurwq, (Hurwitz algebras), 460
Hurw(para-Hurwitz algebras), 464

i(G) (Rost invariant), 435

I° (annihilator of I), 8

IF (fundamental ideal of WF), 141

I™F (powers of the fundamental ideal), 141
im(f) (image of F), 327

Indg0 Ao (induced I'-group), 390

ind A (Schur index of A), 4

Ind$ M, 288

Int(v) (inner automorphism), 2

It (ideal orthogonal to I), 72
Isom(X), 170

Iso(A, o), 159

Iso(V,b) (isometries of (V,b)), 153
Iso(A, o) (isometries of (A, 0)), 345

J(A, ) (first Tits construction), 526

J(B,T,u,v) (second Tits construction), 524

J(L,V) (Springer construction), 523

J(V,q) (Jordan algebra of a quadratic
form), 514

JO, 514

K * K', 416
ker(f) (kernel of f), 328

L0, 284

A (root lattice), 353

A4 (cone of dominant weights), 353
Ar, 353

Ma, 195

L (invariant elements), 287

£(A) (Lie algebra of A), 27
Lie(G) (Lie algebra of G), 334
£(T), 569

Ly, 280

£, (left multiplication with ), 455

M(A) (multiplication algebra), 451
Mg (twisted module), 416
My (C) (matrix algebra), 516
My, s(D) (r x s-matrices), 7
w(t) (multiplier of ¢), 483
wi(a,b), 452

M, (roots of unity), 328
Mk (twisted group), 418
pi (F), 431

7 (multiplier map), 182

w (multiplier map), 184

N(£) (norm of ¢), xvi

N(z,y, z) (cubic form), 474

N4 (generic norm), 452

N¢ (norm of z), 457

nil(A) (nilpotent elements), 331
Ny (norm of J), 516

Nk p(A) (norm (corestriction) of A), 37
N(K/F) (group of norms), 114
Np,p(€) (norm of £), xvi

Nrd 4(a) (reduced norm of a), 5
Ny, 327

O(A, o), 347
O(A, 0, f), 160
O(A, o, f), 350
O(V,q), 155
O(V,q), 348
0O(A,0), 159

01 (4,0), 164
Ot (A,o0,f), 351
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Ot (V,b), 154

ot (v, q), 157

0+(V,q), 348

O(V, b), 154

Oku, 480

10ku, 475

20ku, 480

Q(A,0), 181

Q(A, o, f) (extended Clifford group), 181
Q(A, o, f) (extended Clifford group), 352

P(R) (fiber functor), 342

¢ (Artin-Schreier map), xviii, 414

P4 5 (X) (generic polynomial), 452

PGL(V), 345

PGL;(A), 344

PGL,, (projective linear group), 345

PGO(A, o), 159

PGO(A,a, f), 159

PGO(A, o), 347

PGO(A, o, f), 350

PGO* (4,0, f), 351

PGO(V,b), 154

PGO(V,q), 350

PGOt (4,0, f), 167

PGO(V,b), 154

PGSp(A, o), 159

PGSp(A4,0), 347

PGSp(V, b), 154

PGU(A, o), 159

PGU(B, 1), 346

PGU(V,h), 155

m(7) (Pfister form of an involution), 304

m0(A), 330

Pic(G) (Picard group), 431

Pj o(X) (generic minimal polynomial), 519

Pr, ¢(X) (characteristic polynomial), xvi

P (X) (characteristic polynomial), xv

PGO(V, q), 155

PQ,, (Pfister forms), 460

Prda,q(X) (reduced characteristic
polynomial of a), 5

Prp, ,(X) (pfaffian characteristic
polynomial of s), 19

po (pfaffian adjoint), 245

PSim(A, o), 159

PSim(V, b) (projective similitudes of (V,b)),
153

Peo, 246

QT (A, 0,0), 411
Q(A, o), 411
Qo(A, 0, 0), 411
qp, xvil
Qn, 171
QL 171
9,306
Quot(S) (field of fractions of S), 341
Q/Z(i)(F), 431

R(C), 455

rdim M (reduced dimension of M), 6
res (restriction map), 385

pv (hyperplane reflection), 157
PEQA0®1), 552

"_101037 554

PR, 325

Ry p(G) (corestriction functor), 329
Ry, p(G) (corestriction of G), 329

S, 187

S(£), xvi

S(V*) (symmetric algebra), 326

S0, 284

Sa, 464

SpF, 283

Sa, 469

Sand(z) (sandwich map), 32

SBr(A) (Severi-Brauer variety of A), 10

Scomp,,, (symmetric composition algebras),
464

2Sepalt,, (3) (cubic separable algebras), 478

Sepjord,, (m) (separable Jordan algebras),
514

Setsp (I'-sets), 281

sgnp o (signature of o), 138

s(B,7), 198

SGU(B, 1), 194

si(m) (coeflicients of P, (X)), xv

S(L), 291

2(X), 290

op (involution adjoint to b), 1

o4 (involution), 13

oq (adjoint involution of g), 58

S0 (A), 266

Ox, 18

o (induced involution on C(A4, 0, f)), 94

Sim(A, o) (similitudes of (A, o)), 158

Sim(A, o) (similitudes of (A, o)), 345

Sim(V,b) (similitudes of (V,b)), 153

S;(a), 516, 519

SK1 U(B) (reduced unitary Whitehead
group), 267

SK1(A) (reduced Whitehead group), 253

Skew(A, o) (skew-symmetric elements
in A), 14

Skew (A, )0 (trace zero elements), 28

SL;(A), 253

SL(E), 194

SL/F(€)7 xvi

SL(V), 328

SL1(A), 328

Sn (spinor norm), 186

Sn(A, o, f), 187

Sp(A, o), 159

Sp(A,0), 347

Sp(V,b), 154

Sp(V, h), 347
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Spin(A4, o, f), 187 z (left module homomorphism), xv
Spin(A, o, f), 351 x(\), 354

Spin(V, q), 187 Xi, 357

Spin(V, q), 349 z *¢ (a ® b) (right module structure), 32
Sping, 486 .

Spini(\/, a), 359 Z(A) (centroid), 451

Srda(a), 5 Z(A, 0, f), 187

SSym(A, )%, 406 Z1(T, A) (1-cocycles), 384

SSym(B, )%, 531 Z2(T, A) (2-cocycles), 384

SSym(B, T)*, 401

SU(B, 1), 194

SU(B, 1), 346

SU(V, h), 155

S, 327

Sym(A, o) (symmetric elements in A), 14

Sym(A4,c)’, 400

Sym(B,7)°, 306

Symd(A, o) (symmetrized elements in A),
14

T(¢) (trace of £), xvi

T(A, o) (trialitarian algebra), 558

t(B, ) (Tits class), 427

T(£) (trialitarian algebra of a Lie algebra),
570

T(z,y) (bilinear trace form), 281

tt, 483

=, 483

T4 (generic trace), 452

7/, 550

Tc(z) (trace of z), 457

0F, 485

0—, 485

O, 387

T;(a), 516, 519

Tr r(£) (trace of £), xvi

(T F)«(b), 524

tr(m) (trace of m), xv

Trd g (a) (reduced trace of a), 5

T,, 534

T, (x,y), 534

U(B, 1), 346
UK (B) (unitary Whitehead group), 267
U(A, ), 159
U(B,7), 193
U(V, h), 155

VL, xvii
V* (dual space of V'), xvi
V& (G-invariant subspace), 343

W (®) (Weyl group), 353
WEF (Witt ring of F), 141

x#, 470, 519
X(f), 281

X (L), 280

x *y, 472
X, 444



