
Lecture 3

M3 =compact orientable 3-mufd

F:codim 1 foliation co-oriented

example:
M =SxD2
Reeb folt ofsixy2

x
IR leaves⑱

7 = (S'x)DY) 0 circles worth ofleaves



S'xD2 with Reeb foliation =Reeb components
example:5=(5'xP) s'eD↑

7 =
Reeb folk U Reeb foll

: any closed orientable 3-mutdisa Dent filling
offibered over s'3-mfd with single I-component

M =

C I 02 (s+DY
f ,

f tHomes(S)



: every closed orientable 3-manifoldadmits a
codim/frans, orientable foll

PutReed of SYD" above them "spirit"
the s. fibers above to 51sxDY

examples:
1Lanyfolto T4xs' for of 53

2) M =Sx[0.1]
/ f =pseudo-Anosovma(x,1) -(f(x),0)

7 =stable lamination (assume X oriented and f

preserves or1)

*
1 =xx(0./x,1) - (f(x),0)



-minimal set of a foltI

getofby "stackingchairs"

DTI each complementaryregion M-1
-cuspedsolidtorus

5I casped-yon xI/

171
C-

xI

U stack of theseP... 7Lf
-

this gives a Reebless fol*

Holonomy and Reed stability



def*
L=leaf of F E
ptL

I
W loop inL based at p

I:dim1 fol A F

take union of little intervals ofI along
called a normal face along

I III/0
L

18-

-IR
by following leaves of 7along normal fence

we obtain a map a
leafofnormal fence

throughperfrit-t

the map-morepreciselythegerm - is



called the holonomy of 7along 2

Say the Lolonomyof U istrivial if toid
on some open interval of

-

about

: fr is determined by22) (homotopyclass
example:

⑮
Win1)

trivial holonomyaboutW, ⑧nontrivialholonomy aboutVe ⑲
say Ihas trivialholonomyifF leaf (of7 and

FUL, fr=id



Reeb stability thm:given(M,4)
1 compactleaf with trivial hobonomy

=>I has a abld-LXI St,

FILx =2I
productfort

for:ifIcontains a leaf-5"then
M =sx52&F=H(303x32)

-

Idea:given (M,7)

understand submanifold X in M

by isotoping them toliein general
position with respectto leaves of I

Laha:allows us to play Morse theorygames)



example:special case
13 G =p**(z3

x
is stop to minimize criticalpoints
3

E
Question:GivenM, r=loop in M

What can you say about [v) ei,(M)

specialcase:can find ofst. U can be
isotoped s.t. WAF

Claim:In thiscase, whatcan we say?



example:assume W embedded and

bounds embedded disk D(=X)

I
- Poincare -Hopf①- must here a centeri
-
- ~-

- ⑧ -
->
-

~/- &
so inlocal chart ,11
--

-
Reeb fol"isexample of this

Novikor vanishing cycle. =FD" thathas the form



⑧
U 0?t= 1

Unbounds a disk in its leaf
Ft <1 butnotwhen t = 1

Th:vanishingcycle -> 1Reels component
Fact:no spirallingaround triviallog

Cor(Norikor):
Reebless I
ofWIT 7then []=infinite order in(m)

Novikov:

suppose Mts'xS", 7:Reebless

(1) WH => [W] if order

(2) leaves ofofare in-injective

(.3) Te (m) =0 (intersection =1f(s4)



Rosenberg:
M contains Reebless ful

then Mirreducible


