











































































































From Artin monoids to Artin groups
Joint with

Rachael Boyd
Rose Morris Wright
Sarah Rees

Notation

T graph with vertices s ysa and
edges labelled by 5mg Moje 2,3 t

An Lse is I Ensign sis

Wp associated Coxeter groupformed by adding relators s Vi

Eg Braid gp on 4 strands

Eggs we include edges labelled 2

At monoid generated by the
same presentation

Two classes of Artin groups
An spherical type Wr finite
An infinite type Wr infinite














































































































For spherical type Artin groups every
element can be written in the form
a O as AI I Garside element

Many questions about
spherical type Ar can be

reduced to questions about Ait

For infinite type Art is still has

nice combinatorial properties but

passing from Atp to Ap is much

more difficult

Many basic
questions about infinite type An

remain open

For all 7 Ant has

a well defined length function

l at E

a partial order as b if a b for

some c e Apt

nice normal forms
a solvable word problem
Q Can we use the Artin monoid
to help answer questions about
the Artin group














































































































Geometric viewpoint

Coxeter groups can be realized as

complex reflection groups

W A Q generators and conjugates
act as reflections
in a hyper lane Hr

replace Q byWinfred H Q QHr tits cone in

N type case

Eg Wn En symmetric gp
QQ

Hp En configuration space of

is

n distinct points in C

IT Halen Bu braid group
e

In fact this configuration space
is a ka 1 space for Bin














































































































KIT 1 Conjecture For any
Artin

group H Wp is a Klan 1

HI is contractible

Deligne 72 conjecture holds for
all spherical type Ar

C Davis 95 conjecture holds for
for some infinity type An
CFC type 2 dim l

Proof Construct a simplicial complex
Dp Deligne complex and prove

1 Dp Z H for all T

KUT Il conj Dp apt

2 D apt
em

use combinatorial
methods

Cigs put a CAT o metric
on Dr














































































































Current work with Boyd Morris Wright Rees

Can we use properties of Art to
help understand Dp

Dp geometric realization of theposet
aAr a e Ar Ar spherical type

parabolic
Ap subgp of An generated by R E S

We introduce an analogue for the

monoid At
Dnt geometric realization of theposet

aAtp a eAtn At monoid of a spherical
type parabolic

Thy Boyd C MorrisWright For
any Artin

group Ar Di is contractible and
the natural map Dnt D is a

locally isometric embedding

the proof uses the combinatorial
structure of Ait














































































































Dp is covered by translates of Dit
can we use this to prove that Dp
is contractible in some other cases

Say a c At then

a Dit c Dit and Dnt ca'D t

Now
say

a a E Atp

What is ai'Dt nai Dit Is it justDnt
Is it contractible Say
ai b ai b for some bi bi e Ar

when can this happen

More generally need to understand

expressions of elements gear as

alternating words g ai b ai b














































































































This leads to the study of the

monoid Cayley graph
Cay ftp.sg ef graph

with vertices G
and edges gfgeg.s.se5

Monoid Cayley graph

CaytCAr CayCan At

Geodesic from 1 to g in Cay Ap is

shortest word of the form

g a as a as ai e At

Eg Say A is spherical type Then
So

Every g can be

decomposed as g at
97k4g diam caytca.kz

fIdTam cayt a n for all infinite typeAn

Can we find geodesic paths
in Cay Ap

Dehornoy Holt Rees
a

What properties of Coyt Ar would
allow us to prove that Dot is contractible














































































































The Boyd C Morris Wright Rees

the following graphs r have infinite
diameter Cayt Ar

with mis o
thingiesth edge

If Ar E An is a standard parabolic

subgp then Cayt Ar geodesically
embeds in Cay Ap In particular
diam Cay Ap n diam Cay Ap n

Proof

Use work of Holt Rees on large type
Artin groups to do the triangle case

Uses work of C Paris and Godelle Paris

to construct a retraction

CaytCAr Cay Ar
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