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Eix o closed symplectic manifold (M, w) .

Symplectic rigidity :

A Compqc'{: set K is Cq”Gc‘ Ha\minonfo\ﬂ non—cistlaceable

Py nk*d, V€ Ham(M, w)

E xample :
ample 2 o)

not rigid
O, O rigid
Ov O super  figid



Now we have several ways to describe this .

Different hierarchies of rigid sets:

Rigid Super-rigid
Spectral invariants Heavy Super-heavy
Relative SH SH-visible SH-full
Quantum measure | Non-trivial measure Full measure
Fukaya Category | Non-trivial objects | Generating collection

1. Rigid sets are Hamiltonian non-displaceable.
2. Super-rigid sets are rigid, but not vice versa in general.
3. Any rigid set intersects super-rigid set.
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Theorem  ( Albers, Biran- Cornea, EP, F000)

k=L
< HFWEo
it its selp Floer cohomology (s non-zero. ~—————

A (good) Lagrangian submanifeld s heavy,

Today we would like to introduce a similar criterion for
seneral compact Sets, by vusing relative Symplectic cohomology
Theorem ([ Mak-S$ - quo|3unes)

k is heavy if and only if SHy(k;A)Fo0 .

( for any Compact K in a closed SymPIect;c mani fold )

|. Spec tral invariants.

Hamiltonian Floer theory on (M,w) -

Given a non-degenerate Hamiltonian function H, we
Corm a chain Complex CF*(H).

(enerators :  (apped one- periedic orbits

Differentials: Covating  Floer cylinders. -
Conventions : Ay (LHul)= J'yH + I“*‘*’

differenttals {ncrease action and dejree.



PSS isomorphism : QH* (M) —— HEX(H)

a +——— Pss(a)
SPEL{ML inVariants:

A Compqct set Kk is called heavy, if

for any H: M — R, , Hlg=0 , c(iH)=0.
H

=5

2. Relative symplectic cohomology .

400 .
A= { S TN l a € Q. MEIR, Ai< A — +°°J'.
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Ho€ - € Ho€Haw € & monotone
Sgtluence

H, —> 0 on K
I PY

Hoh — tw  on M-k
Ha
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telescope  tel (CFHW) = % (cF(HA) ® q:cH")cq)

dl dz dS
A . A .
X, € CFH) CF (He) CF(Hs)
o ] /" 1 h% a1
x( € cFMH)O] ) CF (H2) 1] CF(H;) 0]
U & L~
dl C]'L d3

/ '
S (X(/ X| , Xz, X2 ,°°

completion : allow infinite Sums with
valuation s of Xn,Xa — too,

SHy (Ki h) : = H( el (CF(HM))

Def . (Tonkonog- Varolgunes)
| is SH-visible if SHm(KiN) # 0.
K is SH-full i SHulK'in=0 for any Kn K'=¢.

) = (CLX 'i'X.' , C‘,|X.’, JLXL“'haX:‘sz,, AzxL’/ .



£y Applications.

Maia Strategy : use +ools in the relative Symplectic cohomoalogy

to study spectral invariants, and vice versa.

Relative Symplectic cohomolagy Spectral invariants .
Mayer - Vieteris sequence hvse |iterature
inter polation inVariance sinte 2000

Coko\\qP‘/ \ . ¢ Ki, K2 are two di_sfoin‘[: non-heavy sets ,

'H')en KivkKs is not hEQVy,

Proof . SHm kv ke h) > SHym (K A) ® SHm (K25 h)

T

SHV\(K('\ k?—/ /\)

Covollary 2. Any Floer - essential Lagrangian L intersects

the skeleton Lp in a Calabi-Yau manifold .

Proof  Floey -essential => heavy =) SHu(L;A) %0 .

on the other hand , Tonkoneg—Vafolgunes showed

that Lp is SH-Full



Corollary 3. Any involutive map 3. M —> RY
has at [(east one heavy fiber .

Proof . Vavolgumes  thesis showed that at least one

fiber has non-vanishing relative SH.



4  Proofs.

Analyze the differentials in the Completed telescope .

Consider a special element (¥,,0.0.0,---) , y €CF(HJ. div,=0.

then $(Y,,0.0.0, ---)=0

\\{" S(XIIX:IXZ/Xz'/"') - (Yl/ 010,0, "‘)

then we have that

dxitxi =Y, [Y]= OXxi1 in HEC(H)
dx'= 0
c,‘z)(z-i—h.X."l’Xzi =0 LXz']=[h.x{J in HFCH2)
szz'r- 0o

on the othe hand ., theve is Commyutative leqﬁkqm '.

h ha hs3
HE (H) — HF(Hz) — HFH;) )
st | PSS pss® >
QH(M)
QHWM;A)

= if Y. vrepresents Pss'(a)
then x' trepresents Pss'(a).

x; represents Pss*(a),



Proposi tion .

+co
If SHu(K;n) =0 , then {c(q;Hn)}n__I is  Unbounded.

(SHw(kiM)=0 => K not heavy.)

The other direction needs a chain level product struvcture
0{' SHMLK:,\) ’ recent‘y (ONStYUCtE(J b}’ ALoqu;d —-Gpoman_.

Varao\ qunes.

Abstract SetJC“\j . suppose we have o Cl‘\o\in Comp’ex

equipped with a product stpocture in the chain level,
satisfying the graded Leibniz rule , recevering the product
(n the hOMo‘oijl the wunit O\Clm;ts 7N cho\in 'QVQ[

YQFYQSQ"%QJC"VQ with positive valvation , then the unit

vanishes in homology level .

Proof - X : a chain level }'Q,PYESU\‘to\{NQ of the unit

and Valvation > O.



(onversence :  valtRIpo = val(X"*y) — too

K nO't h(’,q\/)’ => 3 X € CF(HI) ) CIIX"-——O ’ Exlj= PSS'“)
and Valvation of x, > 0

=> yUse X, to Comstruect X

=> SHalK;A)=0 .



