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GOALS

Recall McMullen's polynomial e

forfibred 3 mflds
Recall Agol's veering triangulations
Define the Veering polynomial Vz

the Taut polynomial t

One reduces to f in the fibred case
Vt e ITCitgi



McMullen's Teichmiiller polynomial 1999

Mcpet h M s fibration
fibre S Ncp
monodromy X S S
assume pseudo Anosov

X expanding foliation or lamination of V
L suspensionof X XxRhq

Thurston Fried L is the same for all
fibrations in the sameface as h



Faces of Thurston's norm

x Hz 14,2M IR
x c min INT ft c T has nosphere

Thm Thurston
force HzCµzµ Yponents

x on integer points extends to a norem
The unit ballB is a polyhedron
Fibres s are in cones lR F

over open top dim faces of B
and if one integer pt in 1R F is a fibre

they all are
F is called a fiberedface

n
o

a o

Thin Fried for all fibres in F thesuspension
flow foliation are the same upto

isotopy



The Teichmiiller polynomial of a fired face F

E ZIG where G HKM.IT torsion

the construction only uses L

Why is this a polynomial
Write G multiplicatively X Xb generators

gcG is a moniomial xp Xbnb

meltof REGI is aigi ai c 7L
i i go monomials



Veering triangulations
oriented

M has nonempty toroidal boundary
T ideal triangulation with
co orientation of faces such that
2 incoming 2 outgoing on

transverse each 3 ee
taut g
structure

Hodgson

Rubinstein

Segerman

Tillman

eachedge is
at bottomofunique f r f

3 cell at

top of it
unique
3 cell I

2 coloring of edges leftrear rightreeny
sit each 3 cell when placed in std posh
looks like

corientation
toward
us

diagonal arcs allowedto
be either color

Fibre setting Angel showed N M singularoffiots
has a veering triangulation t

which only depends on the fibred face F



Gueritand I can be obtained from structureof X
as follows

s
e

maximal rectangle has singularities in all 4edges

fire tetrahedron

Color edges
MY slope

Agot Gueritand same construction yields
veering triangulation for any
pseudo Anosov flow wout perfect fits

Schleimer Segerman inprogress vicer ersa



Defining polynomials following McMullen's philosophy

fix M T

G HCM2 torsion

G C Tu cover associated to a M G
E edgesof T

E lifts to Tu

Relations among edges motivatedby the rectangular
picture

foreach tetrahedron

Szr t
b b s t Sz

wouldhold for widthsrzS if a transversemeasure were
defined

consider formal combinations of edgythese relations
thisshould be the object on which a transversemeasure

would have to be defined



work in NY

2 module 2 Edie aiefekdge.ie
6 n

ZIG module foreach eeE pick one left to E
another lift must be get forgeG

so thisgives a Ifa action GA freely

and E ZEGJE
one relation per tetrahedron gives map

L 7L G
T

2 GTE

can identify TEE tetrahedron bottomedge

L q Gye REGJE samaraetrix

withpolynomialentries

I G Ets ZIGJE E coker L

Define Ve det L c ECG

Remark Ur welldefinedupto multiplication by a unit egg
monomial

Note Vt is thegenerator of the Ft I ofE

if E ICG module Let 2165971165 E 0

be any free resolution Then
FIt ideal generatedby s s minors ofM

Independent of the resolution



Another construction

Force relations

A face f lies at the bottomof a
unique tetrahedron

b bottomedge

µ
oftheotrahedin

I

Elf b s r

7LGIF Is 2 GIE Ed 0

Let t generator of Fittingideal of E

god of lElxlEl minorsof Lt

AnnaPavlak
independent development of some ofthis
explicit computations
relation to Alexander polynomial



Omt and the Teichmiller polynomial

M fibers F face
nor M singularorbits f face forMofibraki
t veering triang f th unique giver F

Thin One E

Essentially construction of t mimics McMullen

construction using an invariant train track
on the fibre

local train track picture for t i

iz se
w'tL

I YI

r
s

face relations are the switch relations

what about an M
inclusion 2 Fl M induces map

i Zlatibor ICHKMIAN

Then i e F



t and Vt

Thm Vt One
AB

where VAB has theform IT Citgi
gieG cycles arising from the dualgraph

of T


