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Adjacent loop lemma, 98
Admissible, 122, 123
All-A state, 5, 17
All-B state, 5,17
A-region, 86, 109
example, 86
A-resolution, 4

B-adequate, 6
b 4: number of bigons in A-regions, 109
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Book of 7-bundles, 6
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hyperbolic volume, 141, 153
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B-resolution, 4
Brick, 110
Bridge, 110, 129

Cabling, 88, 157

conjecture, 158

effect on guts, 89, 157
Characteristic submanifold, 53
Clockwise map, 57

example, 58
Coarsely related, 159
Coarse volume conjecture, 159
Colored Jones polynomial, 9, 149

stable coefficients, 149
volume conjecture, 12
Color pair (of an EPD), 111
Complex EPD, 11, 74
Continued fraction expansion, 121
Cyclic sum, 120

Denominator closure, 110, 120
Directed spine (for shaded face), 36

is a tree, 42
D", the n-cabling of a diagram, 88, 157
Downstream, 36
Downstream lemma, 41

E., 80, 81, 83
dependence on diagram, 89, 156
role in computing guts, 84
E;, 79,83
Ei(P), 77
Entering polyhedral region lemma, 63
EPD. See Essential product disk (EPD)
E;, 80
Escher stairs lemma, 37
Essential product disk (EPD), 11, 54
complex, 11, 74
determines two-edge loop, 93, 111
to oriented square lemma, 91, 131
semi-simple, 74
simple, 74
Types </ through ¢, 94
Essential surface, 5
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Fibroid, 6

detected by Jones coefficient, 150
Flyping conjecture, 155
Full staircase lemma, 104

G4, Gp: state graph, 5

G/;, Gly: reduced state graph, 5
detects fiber surfaces, 82
relation to guts, 84, 88, 109, 123
relation to Jones coefficients, 149
relation to twist number, 142, 145
relation to volume, 140

Gluing map, 57

Graph of the A-resolution, H 4, 18

Gromov norm, 2

Guts, 6, 53
give volume estimates, 140
for Montesinos links, 123, 152
stability under cabling, 89, 157
in terms of x(G/,), 84, 88, 109
in terms of Jones coefficients, 150

H 4, graph of the A-resolution, 18
example, 18

Half-disk, 38

Head
locator lemma, 127
of shaded face, 127
of tentacle, 26

o-homogeneous, 8, 30

Homogeneous state, 8

Hyperbolic volume, 2, 139
bounded below by guts, 140
coarse volume conjecture, 159
of Montesinos links, 146, 153
of positive braids, 141, 153
in terms of x(G/,), 140
in terms of Jones coefficients, 153
in terms of twist number, 141,

146

volume conjecture, 12

I -bundle, 53
non-trivial component, 54
is spanned by EPDs, 55
Ideal polyhedron, 20
Innermost disk, 21, 36

JSJ decomposition, 2, 6
characteristic submanifold, 53

Bk, Bk, 10, 149
detects book of -bundles, 150
detects fiber surfaces, 149
relation to guts, 150
relation to volume, 153, 159
in terms of x(G/;) or x(G), 149
€k, €k, 149

Length (of a Montesinos link), 121
Long resolution, 86
example, 86
Lower polyhedra, 21, 22, 29
example, 23

m 4, 109
role in estimating guts, 109, 117
Marked rational tangle, 119
MA = SS\\SA, 5, 19
Montesinos link, 120
admissible diagram, 123
guts of state surface, 123, 152
hyperbolic volume, 146, 153
length, 121
reduced diagram, 122
MA\\Sy4, 5

Negative

block, 124

example, 124

Euler characteristic, 7

tangle, 122
No normal bigons proposition, 46
Non-prime

arc, 27

example, 27

graph, 27

half-disk, 38

switch, 28, 36
Non-trivial component of /-bundle, 54
Normal

bigon, 45

disk, 45

form for a surface, 45

square, 56

trapezoid, 61
Ngep, 79, 83
Numerator closure, 110, 120, 147

Opposite sides
of a brick, 111
lemma, 62
Outermost non-prime arc, 107
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Parabolically compressible, 55
Parabolically incompressible to one side
(PITOS), 75
Parabolic compression disk, 55
Parabolic locus, 5
Parallel stairs lemma, 43
Polyhedral region, 43
Positive
braid, 141
hyperbolic volume, 141, 153
tangle, 122
Prime
decomposition, 27, 29, 45
example, 28
diagram, 10, 27, 48, 95, 157
polyhedron, 29, 45
Product rectangle in white face lemma,
67

Quasi-isometric embedding, 159

Rational tangle, 119

marked, 119
Reduced Montesinos diagram, 122
Reduced state graph, 4
Right—down staircase, 37

S 4, all-A state surface, 18
example, 18
is incompressible, 47
Same side (of a brick), 110

Sq4 = SA(D), 17
Sp = SB(D), 17
Segment, 18

Seifert genus, 150
Semi-adequate diagram, 6
Semi-alternating diagram, 110
Semi-simple EPD, 74
Shaded face, 21, 22, 36
directed spine, 36
head, 127
innermost disk, 36, 127
non-prime switch, 28, 36
tentacle, 24, 26, 36
Shortcut lemma, 38
Short resolution, 86, 109
example, 86
Simple EPD, 74
Simple with respect to shaded face, 37
Simplicial volume, 2

Slope conjecture, 9, 149
Slope of rational tangle, 119
Soup can, 19
Spans, 14, 55
S3\\S4, or §3 cut along S4, 19
S, state surface of o, 18, 159
Stable coefficients, 149

relation to volume, 160
Stable value, 10, 149
Staircase extension lemma, 40
State, 4, 17

all-A state, 5, 17

all-B state, 5, 17

circle, 17

wandering, 142
graph, 4
reduced, 4

homogeneous, 8

surface, 5, 18
Strongly alternating tangle, 110
Sum of tangles, 120

belted, 147

trivial, 120
Support (of brick), 114

Tail (of tentacle), 26
Tait conjectures for alternating links, 155
Tangle
positive, negative, 122
rational, 119
Tentacle, 24, 26, 36
chasing, 15, 35, 40, 62, 96
head, 26
tail, 26
t(D), 141
Topological quantum field theory (TQFT),
2

Trivial arc, 37
Turaev surface, 3, 144, 156
Twist number, 10, 141
and hyperbolic volume, 3, 141, 146
in terms of x(G/,), 142, 145
Twist reduced, 10
Twist region, 10, 141
long and short resolutions, 86
Two-edge loop, 93
Types </ through ¢ (of EPDs), 94

Upper 3-ball, 14, 21
actually a polyhedron, 42
ideal edge, 25
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ideal vertex, 25 W, collection of white disks (faces), 21
shaded face, 25 White face, 20

Upper polyhedron, 21 example, 21

Upstream, 36

Utility lemma, 41
x—), x+(Y),7

Volume, 139
Volume conjecture, 3, 12
coarse, 159 Zig-zag, 92
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