
Lonj:let Mbe a closed, orientable, irreducible 3-manifold
I, (M) isleft ordenable
E

M admits a coorientable
testfold

deff:a foliation isthat ifevery leaf

meets a transverse circle

Ifa coorient folk ofhand separatingleaf
then not taut

so fact -> Reebless

relatequestion toHergaard splitting
~gives presentation of#,(M)

X -as⑧g, ... n



4, (m) =79,,. ..,9n) - - - m)

Ori attaching circ⑳= for z-handles givesreles

Th= (S. Rasmussen):

Suppose M has Heegaardgenus 2
w/20π(M)
If the

group presentation of4,
(M) from

a genus 2 Heegaard splittinghas no
subwords thataretrivial init, (m)

then M admits a tantfor t



Th (4):

if M has beegaard genus 2
then leftorderable -> tantfoll

tool: branched surface

#et:a branched surface isan object
locally modeled on

T ⑰L -
/
-

/

I
or*

use these to define laminations inM

(compact foliatedsubmitd)

locallyin chartget IR2+ closed set
inR



A lamination X iscarried by a branched surface B

# NIB) bundle over B

-

posh x into NCBI

If Mix isan I-bundle then iextend

to a foliation

constructa branched surface

genus, Heegaard splitting:M =H,UH2

S =Heegaard surface
As:compressing disks U,Ve,..., Ug
It2: L "X, Ye, ..., g

z-complex2 =(Yu...rug) usr(vu...Vg)



let us = 2 U, , r =2X;

assume the Heegaard diagram is "minimal"

it
no wave
-

-

E ~Mi
I

- -⑪- ~-f -
↳,

O .....
n

a wave isan arcy thatis

nontrivial, and disjoint
from Heegaard Diagram except
by on one curve (and on

same sideof curve

example:ifyou

see
get wave y

/In u"
!



a wave more

-

/
splitus to I curves**-a

I

C ↳
replace uswith nx

nontrivial
ave

thatnotisotic
to another u;thissimplifies diagram

so assume no wave



·f

Ye-
H,

↑ S·----
H2
L Y,

pick xH.E, Vi
y cHe, Yi

54,
..., 4g3,55,...,g3 cet S into distes
call them [So... Sm

fix a special dist



let li be arcs xtoy discount from Ui,V;
-

and MS, inonepoint

get loops Ui =lo *l,

[V,] π,(m,x)

clearlyVo= I

Remark:choice of So does notchang the relativeorder
(differentchoices differ by

leftmult byfixed elt)
choose so to have minimal order among 330..- Sm3

U= 1 U, I 1 for all i

for each usgetdual loop gi
from Xto U, back to x



each Vi get dual loop hi=Voxh!*U."
pick an orientation st. gicky" 1

for disk si pick orientation pointingintoH,
fixorientationan each disk Vi Vi to agre
with orm

gi, hi

now Icomplexcan be turned intoa
branched ste

--
take a subset of disks [So,

..., Sm3 write
associated loops Ui= 1



1
↑↳
cusp direction

Fact:cusp directiontells us V;

so the branch direction at25;must
all pointoutwards for

disks with UI=1
yet B =old branch surface -(interior (s.u...(n))
daim: I carries a lamination

perform splitting -
- ofW, V,

I --
-

-E - -
Un vi -
-

ofU =V;

--
W If W, V,
-



inverse limitisa lamination

ofg
= 0 then laminationextends
to a tant fol*


