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auvw —  associativity isomorphism , se e Def-
inition 1.1. 7 

Ac —  the shea f o f first-order differentia l op -
erators i n a  lin e bundl e L , se e Exampl e 
6.6.3 

Bn —  th e brai d grou p i n n  strands , se e Def -
inition 1.2. 1 

((•,•)) —  se e th e beginnin g o f Sectio n 1. 3 
(•, •) —  se e th e beginnin g o f Sectio n 1. 4 
(•, •) —  th e pairin g betwee n a  vecto r spac e 

and it s dua l 
(Wu...,Wn) =  H o m c ( l , W i , . . . , W n ) -

see (5.3.2 ) 
N —  th e manifol d N  wit h reverse d orienta -

tion 

C —  th e field  o f comple x number s 
C x —  th e se t o f non-zer o comple x number s 
Cq =  C ^ / I ^ / Q I ) —  se e th e beginnin g o f 

Section 1. 3 
C — a  categor y 
Co p —  th e opposit e (dual ) categor y t o C 
C\ O  C2 —  tenso r produc t o f additiv e cate -

gories, se e Definitio n 1.1.1 5 
C § n , C® A —  tenso r produc t o f C  with itself , 

see Definitio n 1.1.1 5 
C(Q) —  th e categor y o f finite-dimensional 

representations o f U Q(Q) ove r C q tha t 
have a  weigh t decompositio n (1.3.13 ) 

C(g, x) —  th e categor y o f finite-dimensional 
representations o f U q (0) | =e ni/{mx) ove r 
C possessin g a  weigh t decomposition , 
see Theore m 1.3. 2 

£int =  £ in t ( 0 ) ^) _ _ t h e categor y o f tiltin g 

modules ove r U q(g) modul o negligibl e 
morphisms, se e Definitio n 3.3.1 9 

Cij =  Sij*  —  charg e conjugatio n matrix , se e 
Theorem 3.1. 7 

Cij —  se e (3.1.34 ) 
C —  th e Wey l chamber , se e (3.3.6 ) 
C v —  normalizatio n o f a  singula r curv e C , 

see Sectio n 7. 7 
C(V) —  th e Cliffor d algebr a o f V  0  V*  fo r 

a Tat e vecto r spac e V , se e Definitio n 
7.10.3 
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A —  comultiplication, se e Example 1.1.8(iii ) 
A\ —  conforma l dimensions , se e (7.4.7 ) 
T>s — shea f o f differentia l operator s o n S 
T>£c — twiste d shea f o f differentia l opera -

tors, se e Definitio n 6.6. 5 
V°s —  se e (6.3.5 ) 
X>(0, H) —  Drinfeld' s category , se e Theore m 

1.4.5 
det L  =  f\  i m L  —  th e to p exterio r powe r 

of a  vecto r spac e L , se e (6.7.1 ) 
dim —  dimension , se e (2.3.9 ) 
dimg —  quantu m dimension , se e (2.3.10 ) 
<5, 8y  —  isomorphis m V  ~ > y** , se e Defi -

nition 2.2. 1 
di —  dimVi , se e (2.4.4 ) 
D —  Casimi r elemen t i n U(g),  se e (1.4.4 ) 
D —  ^p+p~  i n a n MTC , se e (3.1.15 ) 
D(G) —  th e Drinfel d doubl e of k[G], se e Sec-

tion 3. 2 
DV —  dual of V  i n the category of g-module s 

of leve l /c , see Sectio n 7. 1 
Dn —  n-dis k 
D^71' —  n-t h infinitesima l neighborhoo d o f 

a diviso r D  C  S,  se e Sectio n 7. 6 
dM —  th e boundar y o f a  manifol d M 
U — disjoin t unio n 

Endc(U) =  Mor c{U, U)  —  th e se t o f endo -
morphisms o f U  i n C 

e —  counit , se e Exampl e 1.1.8(iii ) 
ey —  evaluatio n morphis m V * <g) V — > 1 , se e 

Definition 2.1. 1 

/ * —  th e dua l morphis m t o / , se e (2.1.15 ) 
F~l(T) —  Reshetikhin-Turaev invariant , se e 

Corollary 2.3.1 1 
Tun{C) —  se e Exampl e 5.6.1 1 

7 —  th e antipod e o f a  Hop f algebra , se e Ex -
ample 2.1. 4 

T(E), r g , n —  mappin g clas s group , se e Def -
inition 5.1.7(h ) 

^9 =  F 9 ,0 
r ' ( £ ) , r ^ —  pur e mappin g clas s group , 

see Definitio n 5.1.7(h ) 
Q —  simpl e finite-dimensional  Li e algebr a 

over C , se e Sectio n 1. 3 
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g —  affin e Li e algebra , se e (7.1.1 ) 
Q(C —  p) —  Li e algebr a o f rationa l g-value d 

functions o n th e curv e C , se e (7.3.1 ) 
0t(V), &l(V)  —  th e Li e algebr a o f contin -

uous endomorphism s o f a  Tat e vecto r 
space V  an d it s centra l extension , se e 
Eq. (7.10.5) , Definitio n 7.10.18 . 

Home (U, V) —  the vector spac e of morphism s 
from U  t o V  i n a n abelia n categor y C 

H —  ®Vi®V*,see  (2.4.9 ) 
H(E) =  H i (d (E) ,R ) —  se e Sectio n 5. 7 
hv —  th e dua l Coxete r numbe r fo r g , se e 

page 6 3 

iy —  th e morphis m 1  — > V ®  V*,  se e Defi -
nition 2.1. 1 

i n d - C ^ 2 —  a  completio n o f Cm, se e (2.4.7 ) 

k —  a  field  o f characteristi c 0 
K(C) —  th e Grothendiec k grou p (o r ring ) o f 

C, se e Definitio n 2.1. 9 
k[G] — th e grou p algebr a o f a  grou p G , se e 

Section 3. 2 

Xy —  th e isomorphis m 1  <g ) V -̂ - » V , se e 
Definition 1.1. 7 

Ay —  th e se t o f al l Lagrangia n subspace s o f 
a symplecti c rea l vecto r space , se e th e 
beginning o f Sectio n 5. 7 

As =  A#(£ ) —  se e Sectio n 5. 7 
L^ —  irreducibl e integrabl e modul e ove r a n 

affine Li e algebra , se e Sectio n 7. 1 

Aa (^ 0 —  ^n e s P a c e ° f semi-infinite forms , 
see Definitio n 7.10.14 . 

MorC —  th e clas s o f morphism s i n a  cate -
gory C 

Morc(U, V)  —  th e se t o f morphism s i n C 
from U  t o V 

ML —  a  surger y o f 5 3 alon g a  frame d lin k 
L, se e Definitio n 4.1. 7 

A4S —  the Moore-Seiber g tower , se e Exam -
ple_5.6.16 

J^ig,n,J^ig,n —  th e (coarse ) modul i spac e o f 
pointed curve s of genus g with n  marke d 
points an d it s compactification, se e Sec-
tions 6.1 , 6. 2 

Mg — Mg,0 

Mg,n,Mg,n —  th e modul i stac k o f pointe d 
curves o f genu s g  wit h n  marke d point s 
and it s compactification , se e Section s 
6.1, 6. 2 

M*^A —  modul i stac k o f pointed curve s wit h 
marked point s labele d b y A,  se e (6.1.3 ) 

M(S) —  se e Definitio n 5.2. 1 
A4(£) —  se e Theorem s 5.2. 3 an d 5.2.1 0 

N = {1 , 2, 3 , . .. } — th e se t o f natura l num -
bers 

Wi . N*!> [Si—se e  (1.3.6 ) 
N^- —  tenso r produc t multiplicities , o r fu -

sion coefficients , se e (2.4.1 ) 

fl =  J2  ai  (8 ) a1 —  se e (1.4.1 ) 
Ob C — th e clas s o f object s i n a  categor y C 
Ok, O 1^1 —  categorie s o f leve l k  module s 

and o f integrabl e leve l k  module s ove r 
an affin e Li e algebra , se e Sectio n 7. 1 

Os —  the structur e shea f of an analyti c man -
ifold, se e Sectio n 7. 2 

p± —  se e (3.1.7 ) 
P+ —  th e con e o f dominant intege r weights , 

see th e beginnin g o f Sectio n 1. 3 
P f —  dominan t intege r weight s correspond -

ing t o integrabl e §-module s o f leve l k, 
see (7.1.3 ) 

7ri(M) — t h e (fundamental ) Poincar e group -
oid o f a  topologica l spac e M 

VTeich —  parameterized Teichrmille r tower , 
see Exampl e 5.6.1 8 

VTeicho —  th e genu s zer o par t o f VTeich, 
see Remar k 5.6. 3 

Q —  th e field  o f rationa l number s 
Q+ —  th e se t o f positiv e rationa l number s 
Q_ —  th e se t o f negativ e rationa l number s 
Q —  determinan t lin e bundle , se e Definitio n 

6.7.4 

R —  th e field  o f rea l number s 
R+ —  th e se t o f positiv e rea l number s 
R- —  th e se t o f negativ e rea l number s 
Rx —  th e se t o f non-zer o rea l number s 
R —  universa l i?-matrix , se e Exampl e 

1.2.8(iii) 
R—®Vi^V*, se e (2.4.7 ) 
J R(I) J R<2)  _ _ s e e t h e e n d o f Sectio n 2. 4 

p — th e hal f su m o f positiv e root s o f Q 
py —  th e isomorphis m V  ®  1  — > V,  se e 

Definition 1.1. 7 
IZep(A) —  th e categor y o f representation s 

of a n algebr a (o r a  group ) A 
TZepf (A) —  the category of finite-dimension-

al representation s o f A 
7ZS(M, M)  —  th e categor y o f flat  connec -

tions wit h regula r singularitie s o n M , 
see Sectio n 6. 3 

&vw —  commutativity isomorphism , se e Def-
inition 1.2. 3 

s = ( ° V ) e S L 2 ( z ) 

sij —  se e (3.1.1 ) 
Sij —  Sij/D,  se e (3.1.16 ) 
Sij —  se e (3.1.32 ) 
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Sets —  the groupoid wit h objects finit e sets , 
and morphism s bijections , se e Section 
5.6 

Saf3 —  clutching map , see (6.2.7) 
Sn —  the symmetric grou p on n object s 
Sn —  n-sphere 
So,n —  standard sphere , se e (5.2.1 ) 
SpD —  specializatio n functo r fo r connec -

tions wit h regula r singularities , see 
Lemma 6.3.1 5 

tr —  trace, se e Definition 2.3. 2 
trq —  quantum trace , se e (2.3.10 ) 
0, By  —  balancing isomorphism , o r twist , 

see (2.2.7 ) 
0i —  0Vi =  6i idy., see (2.4.4) 
9, 0V — the highest roo t o f g and the corre -

sponding coroo t 

Qs —  the sheaf o f vector fields  o n 5, see 
Section 7.4 

Teich —  Teichmiiller groupoid , se e Defini-
tion 5.1.7(i ) 

Teich —  Teichmiiller tower , se e th e begin-
ning of Section 5.6 

Teicho —  Teichmiiller towe r i n genus zero , 
see Remar k 5.6. 3 

Te2c/is tab — the subgroupoid o f Teich o f sta-
ble surfaces , se e Theorem 6.1.1 3 

TeichP —  complex Teichmiiller groupoid , see 
^_^J)efinition 6.1.1 1 
Teich —  central extension of the Teichmiille r 

tower, se e Definition 5.7. 6 
Ty =  ni(Ay)  —  the Poincare groupoi d of 

Ay, se e the beginning o f Section 5.7 
T s =  T A E — see Section 5.7 
T(S) , Tg^ n — Teichmiiller space , se e Theo -

rem 6.1. 6 
Tg =  Tg,o — see Theorem 6.1. 2 
tij —  SijOi, se e Theorem 3.1. 7 
Tij —  see (3.1.33 ) 
T(M), T(M,CI)  —  Reshetikhin-Turae v in -

variants, see Theorems 4.1.12 and 4.1.16 
T{M), r(dM)  —  TQFT, se e Definition 4.2.1 
T(AT), T ( £ ) —  modular functor , se e Defini -

tions 5.1.1 , 5.1.1 3 
r ( £ ; {W a}) —  see Definition 5.1.1 3 
T(C, p,  VI , . . ., Vn) — the vector space of coin-

variants fo r WZW model, see Definition 
7.3.1 

T(CS,P, VI  , • • •, Vn) — the sheaf o f coinvari-
ants correspondin g t o a  famil y Cs  of 
curves ove r 5 , see (7.4.2 ) 

1 —  unit object , se e Definition 1.1.7 
U(Q) —  the universa l envelopin g algebr a of 

a Li e algebra g 
Uq(&) —  quantum group , see Definition 1.3. 1 

Uq($)z —  a Z-form o f UQ(Q), se e (1.3.16) 
U{i)k =  U(S)/U(S){K  -k)  —  se e Section 

7.1 

Vec(k) —  the category o f fc-vector  space s 
Vecf (k)  — the category of finite-dimensional 

k-vector space s 
Vi (i  G I) —  representatives o f the equiva -

lence classes of simple objects in a semi-
simple abelia n categor y 

V\ —  Weyl modul e ove r affin e Li e algebra , 
see (7.1.2 ) 

Vir —  the Virasoro algebra , se e (7.4.8) 
V\ —  simple finite-dimensional  modul e ove r 

0 or Uq(#) (q is a formal variable ) wit h 
highest weigh t A 

V\ —  Weyl modul e ove r U q(o) (q is a roo t 
of unity) , se e Definition 3.3. 2 

V* — right dua l to V, see Definition 2.1. 1 
* V — left dua l to V, se e (2.1.7) , (2.1.8 ) 
Va —  a lattice in a Tate vecto r spac e V, see 

Definition 7.10.1 0 

W —  the Weyl grou p o f Q 
Wa —  the affin e Wey l group , se e Theore m 

3.3.6 

Z — the ring of integers 
Z+ =  {0,1 , 2 , . . . } — the set of nonnegative 

integers 
Z_ =  { 0 , - 1 , —2, . . . } — the set of nonposi-

tive integer s 
Z(G) —  the cente r o f a group G 
C — {P+/P~)1/6 m  an MTC, see (3.1.15 ) 
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