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Abstract. Using the central charge of the Virasoro algebra as a clue, we recall
the known constructions of the A, D, E algebras and discuss new Bosonic
constructions of the non simply laced affine Kac-Moody algebras: the twisted
A, D, E and the B, C, F, and G algebras. These involve interacting Fermions and
a generalization of the Frenkel-Kac sign operators which do not form a 2-
cocycle when the horizontal algebra has more than one short simple root.

Contents

Introduction 182

A. Tools 183
A.I. Classification of Kac-Moody Algebras 183
A.2. The Virasoro Algebra and Its Unitary Representations 194
A.3. Application: The Ax

{1) Algebra 198
A.4. Two-Dimensional Conformally Invariant Q.F.T. and Algebras 201

B. Free Field Constructions 208
B.I. K = l Representations of Ax

{1) 208
B.2. K = \ Representations of the Simply Laced Algebras 210
B.3. K = l Representations of Bn

{1) 212
B.4. K = \ Representations of Dn + 1

(2\ First Construction 215
B.5. Fermionic Constructions of the Twisted Algebras A/2\D2^+1

{2\ and E6

{2) . . 216
B.6. Bosonic Constructions of the Twisted Algebras A2^1

{2\ D£+ι

{2\ and E6

{2) . . 219
B.7. Bosonic Construction of the Twisted Algebra A2/

2) 223
B.8. Two Constructions of D4

(3) 224

C. Interacting Field Constructions 228
C.I. Construction of the Auxiliary Virasoro Algebras 229
C.2. Representations of A^ of Arbitrary Level 231
C.3. K = l Representations of 5,(1), G2

( 1 ), and A2

{2) 233
C.4. K = 2 Representations of A^\D^\ and E/1] 235
C.5. K = \ Representations of F 4

( 1 ) and Q ( 1 ) 237

D. Character Identities 238

Address from 9-86 to 8-88: DAMTP, Silver Street, Cambridge, England


