
Floer homology and right-veering monodromy
with Yi Ni and Steven Sirek
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Right - veering monodromy



Let KEY be a fibered knot , with fibers and monodromy h :S→S
.

Yin (K) ≈ mapping torus Mh : = S ✗ [◦
'%

,
,> ~ 1h47,o)

(Gh) an open book contact structure } on Y
.

h is right_ veering if it sends every are ✗≤ S to right .

%"2s
Thm (Honda - kazez -Matic ) :(Y

,
}) tight⇔ every compatible fibered

knot KEY is right- veering .



>

✗

Ex :S = = € a 9h

S

y

h=D×Dy : RV
, right - handed trefoil I

h= Di
'

Dj
'

: LV
,
left - handed trefoil I.

h = Di
'

Dy : neither RV nor LV
, figure -8 F-



The knot Hoer filtration



Suppose KEY a genus-g fibered knot . Consider mirror K≤-Y.

Alexander filtration. : ∅ ≤ Teg = 11=4> ≤ Tyg ≤ . . . ≤ Fg = EFFY)

HIM-Y
,
K
,
it = H*(Ti/&;) . Spectral sequence FIFKC-Y, K)⇒ FIFTY)

112 112

E
,

F-
•

Contact invariant cl}) : = [×] c- FIFTY)
.

Suppose e(37--0 (as when } is overtwisted) .

Def :b1k¥) = min {k / [×]=0 in 1-1*18
.
)} +g ≥ 1

.

Thin CB - Vela - Vick) : If K not RV then bck≤4) = 1
.



Right - veering detection



∅ ≤ Teg = 11=4> ≤ Tyg ≤ . . . ≤ Fg = EFFY) , HF-kl-Y.K.it = H*(Fi/&;) .

blk≤Y) = min {k / [×]-0 in 1-1*18
.
)} +g ≥ 1

.

Thin CB - Vela - Vick) : If K not RV then bck≤4) = 1
.

Thm (B - Ni - Sirek ) : If blk ≤ 47=1 then K not RV. (Main Theorem)

Cor I :(Y
,
}) tight ⇔ every compatible fibered knot KEY satisfies bck≤Y) > 1 .

Note : bck≤ Y) = I ⇔ 3 nontrivial d
,
: HIM-Y

,
K
,
1-g) → HIM-Y, K , -g)



∅ ≤ Teg = 11=4> ≤ Tyg ≤ . . . ≤ Fg = EFFY) , HF-kl-Y.K.it = H*(Fi/&;) .

blk≤Y) = min {k / [×]=0 in 1-1*18
.
)} +g ≥ 1

.

Thm CB - Vela - Vick) : If K not RV then bck≤4) = 1
.

Thm (B - Ni - Sirek ) : If blk ≤ 47=1 then K not RV. (Main Theorem)

Cor I :(Y
,
}) tight ⇔ every compatible fibered knot KEY satisfies bck≤Y) > 1 .

Note : bck≤ Y) = I ⇔ 7 nontrivial d
,
: tÑ=k(Y

,
K
, g) → tÑ=k(Y

,
K
, g-
1)



∅ ≤ Teg = 11=4> ≤ Tyg ≤ . . . ≤ Fg = EFFY) , HF-kl-Y.K.it = H*(Fi/&;) .

blk≤Y) = min {k / [×]-0 in 1-1*18
.
)} +g ≥ 1

.

Thm (B- Vela - Vick) : If K not RV then bck≤4) = 1
.

Thm (B - Ni - Sirek ) : If blk ≤ 47=1 then K not RV. (Main Theorem)

Cor I :(Y
,
}) tight ⇔ every compatible fibered knot KEY satisfies bck≤Y) > 1 .

Note : K is RV ⇔ $ nontrivial d
,
: HFKCY

,
K
, g) → HFKCY

,
K
, g-
1)

• • •

T+ : T
.

: ↓ ✓• ••

.

E. :
↓

•
↓



Fractional Dehn twist coefficient



FDTC.ch) c- Q quantifies how RV h is .

FDTC (h ) > 0 ⇒ RV
,
FDTCCHKO ⇒ LV Nielsen -Thurston rep .

measures twisting near 25 in free isotopy from h to I

← as

9h Here
,
FDTCCH) c- 12,3)

.

Q1Hubbard etat . ) : K ≤ 53 fibered, slice, hyperbolic ⇒ FDTCCH)=0 ?



QIHubbard etat . ) : K ≤ 53 fibered, slice, hyperbolic ⇒ FDTC(h ) = 0 ?

Cor 2 : K ≤ 53 fibered
,
lick)/ < gck), thin ⇒ K neither RV nor LV

⇒ FDTC.ch ) =0

Pf : c-(K) = Alexander grading on F-
•
I TTFCS3) IF

⇒ 7 nontrivial d
,
: HT=k Is?K, g) → ÑFKIS? K, g- 1)

⇔ bck≤ S3) = I ⇔ K not RV. Apply to mirror K ≤ - s?



Cor 2 : K ≤ 53 fibered
,
lick)/ < gck), thin ⇒ K neither RV nor LV

Cor 3 : K ≤ 53 fibered
,
lick / < gck) , thin ⇒ s} (K) has taut foliation

REQ .

Cor 4 : K ≤ 53 fibered , alternating , then SICK) has a taut foliation
⇐:> S ?r (K ) is not an L - space .

of : Of the 50 prime non- alternating knots with ≤ 10 crossings,
26 are fibered

, quasi -alternating , with /c- (k) /< gck) .



Cor 2 : K ≤ 53 fibered
,
I c-(k)/ < gck), thin ⇒ K neither RV nor LV

Cor 3 : K ≤ 53 fibered
,
lick / < g(K) , thin ⇒ s} (K) has taut foliation

tf rc- Q .

Cor 4 : K ≤ 53 fibered , alternating , then SICK) has a taut foliation
⇐:> SECK ) is not an L - space .

*

Cor 5 : suppose Ko ≤ Yo and K , ≤ Y, are fibered of the same genus .

If they are ribbon homology concordant, then FDTC tho) = FDTCCHD .



Symplectic Floer homology



Suppose [ a closed surface , y :S→S an area-preserving diffeo .

him .

Let Me be the mapping torus of y .

Def : HFᵗ(My , top - 1) : = ⊕ 1-11=+1Me
,
s)

6.(s),[S]> =2g (E) -4

Thm (Lee- Taubes
,
kutluhan -Lee-Taubes) : If g (E) ≥ 3 , then

HF'TMie
, top - 1) I HFSYMP(6) = H* (CF"mP(ce))

↑

generated by Fix (e)



The proof , Part I



Thm (B - Ni - Sirek ) : If blk ≤4) =L then K not RV.

Pf : Suppose bck ≤ Y) =/ but the monodromy h :S→ S is RV

⇒ monodromy ti
'

of mirror ke -Y is not RV

⇒ bck≤-Y) =L by B-Vela-Vick .

⇒ 7 nontrivial d
,
: tÑ=k(Y

,
K
, g) → HF^k(4k , g-1)

d
,
: Htk C- Y

,
K
,g) → HF-KC-Y.tn

, g- 1)

.

'

.
K "

looks like
"

its mirror from POV of HFK in grading g , g- 1 .



Thm (B - Ni - Sirek ) : If blk ≤ 47=1 then K not RV.

Pf : Suppose bck ≤ Y) =/ but the monodromy h :S→ S is RV

.

'

.
K "

looks like
"

its mirror from POV of HFK in grading g , g- 1 .

Let T± be trefoils
,
with monodromies g.± : F→ F.

s
e.
9h

K# T± has fibration with fiber 5#bF =

g.±

S F

% (K#T± ) = mapping torus of hug± .



Thm (B - Ni - Sirek ) : If blk ≤ 47=1 then K not RV.

Pf : Suppose bck ≤ Y) =/ but the monodromy h :S→ S is RV

.

'

.
K "

looks like
"

its mirror from POV of HFK in grading g , g- 1 .

Let T± be trefoils
,
with monodromies g.± : F→ F

.

S F

% (K#T± ) = mapping torus of hug± .

Prop : HFᵗ( Yolk#1-+7
, top - 1) ≈ HFᵗ( Yolk#I ) , top -1) ( slight lie )



Thm (B - Ni - Sirek ) : If b(k≤ 47=1 then K not RV.

Pf : Suppose bck ≤ Y) =/ but the monodromy h :S→ S is RV

Let T± be trefoils
,
with monodromies g.± : F→ F.

Prop : HFᵗ( Yolk#1-+7
, top - 1) ≈ HFᵗ( Yolk#I ) , top - 1)

112 112

⇒ HF"mP(hvg+) ± HFˢMP( hug-7

But Prop : dim HF%P(hvg+) = 2 + dim HF"mP(hug. ) ,
⇒⇐

'

Thug .-7 .



The proof , Part II.



Prop : dim HF%P(hug+) = 2 + dim HFˢYmP(hug. )

Pf : fixed points of hug± differ near 25=2F

5- F- Su F

+
→ 1¥

F_☒T → ☒_
Thug. ) .



Prop : dim HFSYMPChug+) = 2 + dim HFˢYmP(hug. )

Pf : fixed points of hug± differ near 25=2F
A-

5- F suF

→

→

Extra fixed annulus A contributes H* (AAA) ± 11=2 to HFˢY7(hug;) . Thug. ) .



More details



Perturb on fixed annulus A by flow of Hamiltonian vector
'd ✗µ

field ✗
+,
associated with function H : A → IR where 2A are maxima .

→-→ H DH/v1 = w/✗
µ ,
v7

Xy parallel to level sets of H

IR

p a fixed point of flow ⇔ XµCp)=0 ⇔ dtlp = 0 ⇔ p c- Crit (H)
.


