
Veering polynomial .

Flo - graph 2 Thurston norm

Joint with M . Landry 2

Y . Minsky

Goals :

•.
understand the surfaces

carried by T and give

the connection to the Tustin

norm on Helm .com )

•
introduce te flow graph

and its Perron polync- -al f

relate to Vz

• explain the connection

between the above t use

to ( not rec . f. bored ) faces of

That. norm ball Bx ' Helmont



I . Cores in (a) homology .

Identify : H' (m) = Hebron)

T re Correale) E Helm , Om )

( one spanned by surfaces

( nonneg . ) carried by za)

Alt :
classes

'

rep . by
A noaneg .

I 2- cycles
on It"

.

For any
2 E Correale ) f

any ( pas .

closed) transverse

curve j to Eci )
,

( 8,2 ) 70 .



Let T be the directed

dual graph to E .

r

(one .

Irl e Hilmi IRI generated
by directed duct cycles .

T (D. .tt, )

Correale ) = cane:( r )

= L l ( V. 2) to{ f transverse cur-48 }



it Thurstan norm
-

Note : ( r ) C- Ht . (Ml t

if S L T
' ' ' then

( r , s ) = # of triangles in

ideal triangulation of 5

Define

Cz =
-Yz ( r , . ) E H'(M , Om )

,

so if S L T
" ' then

-Cells) ) . - xcsl
= KISI )

⇒ On Lorentz ) ,

- Es = Thirst.- Norn X .

Thor-
I determine a face Fz

of Bxlm) such that



Loner (E) = lR+Fz .

This cone is subspace

of Helm ,2m) on
-
h -al

- Ez = X .

Moreover , if 2E IRT Fe

and S is genus
minimizing among taut reps

of 2
,
then SLE .

III. The flu graph t
the veering polynomial.

BMX • Boo Bo

::r*



Define CI - Etz ( Flo- graph )

vertices as edges of z

edges as 3 outgoing I - edges
at each vertex

Ronk '

. It comes - -
th an

e- telling i : I-M t

pushing it slightly up-ul

makes it positive transverse

to t
' "

.

⇒ cone , II) E core .fr )

- x -

OI - Paz (Perron Polynomial )

Let Ae Se its adjacency

matrix

( Atala, -

-£? c- 21k¥



then

The ± det (I - AOI)
= It { eh"¢ EXCITED

where
{ a } . { multicycles of IT )

: = Supp ( Pa)

why care ?
• I ( Supp Pa) e Holms IR)

generates care , Cr )

• Pie determines Ve

- n -

Th In It , ( Ms 112 )
,

come , ( r) E core , ( Q )

={ Etica : PIED



The inclusion i : I -M

induces ix. :# Hilal) - 218) .

✓ loose-Iveering
✓ polynomial
* = ix. ( Poe)
- x -

F.be#detetiYrcn
Let I be a veering

triangulation
and Fe the

corresponding face . TFA E
-

I Supp ( Pa) E H . (Ms IR )

lies in an open halfspsce

Z 72 E H' ( m)
st

( 8. a) so tf closed
treasure

curves y



Z T is layered

I Fe is f.Sued .

→
-

Exo- pk in

layered c.se :

Uses computation,
of Anna Parlett

M -

- S
'
l 97, a pulled f-

Veering census
of Giannopoulos -

Vq =①z . ✓ AD Scheiner - Seger
. -

= ( a " b - a' b - ab - a ' - a' TD
• ( It as S3 ) ( Itta )

H .
IM ; IR ) - Ra to IRS
'

t.
*
7



t.tl#?iirsIass.
Dual care in It, IM) -

-
IRL@Mp

i¥÷÷÷÷:i÷÷i:c.
So far cx.nl ,

if I = ( Iso )

th INE) la Xl Chol )
=
4 t

f : E - E ha, stroll f. t. -

eat t led at of
IMAN.

( Iso)

Q = f
"
- f
'
- Zf' - f t I

~ 2 .
081




