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How f:o consfrucf 3- and b- mam'ﬁ:fa( invariants

via PS&uﬁfoha fam:—-phfc qu:‘ft*s

-

Joint w. Chris Wood ward (-For ?ut‘(?{‘s ; 3-mfol x'nmrthnﬂ's)
David Gay (for connected Lot theory , lrmfol topollyy)

inxPired by Tim Perutz’ L?rw?:im mfchu? mmrmrf :fefhp
goaf : Framework for prwirg invariance

ldg_g,_‘- S}fmfhﬁc version of gauge theoretic invariants b}r Conjec.’furgd
”el-'rr,e structuve Limit" (de‘yé'ne ration of me-érfc) & some fnffc’u'af twists

Recall: on L xZ expect ASD wrt ds-ro&t-;az

£-90

J =g ~ hofomorphic maps L - ME)
to get smooth rcpmenfaét’dn spaees M(z) use e.5.

5 chosed ~b M(5):=[g: Tr.tz#-r ) Hsvfn} (-
oriented Q) =-1 SUir) T‘ P"" :

The: MIZ) is smooth, s’mfﬁcﬁ'c,mo&om ,minc>2 for Z connected.
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sivigulbe — . . s ¥
Remﬂf= on Zo I-EJ?;{:.F'W,,\ z, 8 e e pffnchneet 5 55
—_— v/

e (el 2 ~02 Z ‘.m
i expert Asp et it sy 3 el Lot

Y, 8Y=50%, ~p LIY):= |(g,,0,) € MET*MZ) ¢ T extension
cobordism § (Y #(T3pt)la1]) > SULr)

Thm: L{Y) is smooth ,!_aarnr’.;'an for Y compression body
——n— Spin Jﬂmlp.f’y conmected —n— efemp,i-my cobordism .

rr.kllﬂ_é
andé ﬂ'fﬂd}rm'ﬂt

Mote: [ (Y, 0 Y,)=L1Y,)oLLY,) : Bl ? 5 :
=TEE,,~,M?}W YoxL(¥3) A MI.J-A,,,,;ME.)) O * »Q

To construct an invariant for 3-manifolels Y €rom this , we need

t’qmﬂ.oﬁ, dscomrpsiﬁ'on of Y inko eﬁnenélry cabori"ﬂlr: M. connc.:{ed dl’!ﬂ"fg surfaces

2g. from S'-Vidued Morse Function (in Fixed homotopy chss)
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® invariance of decompasiéions eg. up to Cerf moves :

o criticel point switch can e be viewed y y

o critical point cancelation | as (severad) Z,—Z, 2,

* cylinder cancelletion compasitions of “"E—lﬁ"’a
r

* diffeomorphism equivabonce elem.cobordisms
Thin [Cort,..,Gay-kirby,.]  Cer€ moves with connected fevels suffice.

o Thm: M (Z,) HX.’;‘{H () -t:g:‘é) H(Zq) elementary cobordism co ihons
e ——— Y wpos
= == correspond to embedded composition

LYou¥ia)=L %) o L(Y,2) of Lagrangian correspondences
isomorphlsm of Floer homo[ogy under embedded composition

9
anallysis

To construct an invariant for Y4 -manifoléls X , we need :

° ”.st'l—irg d’:‘agmms" for b-manifolds , unigue up to "Cerf moves"

N symf&fﬂ-’imﬁbn ”ﬁnpo%:ml sér‘ug a!c‘rym " ey "579?&{-::5 String a’fgmm”
Cerf moves ~> quiﬂa‘: Mmoves

o quiﬂ' invariants "?Wr:c stmy d'e?gmm" ~> ZilZ/RQ[ 46'-”-"3

invariant under qui 2t roves

Des?: A “!f'rio? dr'a;mm' ina Z—cai'eyor)r (s o ?uiféed' Surface

with patches fobded by objects 2.9 2-nani folols
seams  ——n—— porphisms 3-cobordisms
ends —— u——  2-morphisms Y- cobordisms
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s !Qy di ﬂgrnmsn for L -manitolds [Gn.y Kirby : Morse 2-functions |

X dosed, Comecfep[ b-manifold ; fix 5pm2{af)f ffass = 3" genertc £: X‘!S

. -F(Yn,F)CS [—Iubmﬁﬂ with cusps& cm:{?.s

« focal rormal forms 57 AR /2 NS B v/ BRI G
dtﬂ’""? Cyaees X % | |

£] i
« £ unigee up to "
R ) e certiin

L elsZ >> »){- SR i J risotopies
symplectification of ”ﬁ:'po%fcalfbffg a(t'?mms

)(t'eﬂs a quiféed surface with symP&d:ic blabels -

* patch: (ﬁp bobel Z, oy S’mpfau M =M(zx}
tibrati om *5--? iped '_lpf;'f:_ﬁ-" fibration v -;.s / ‘ €7 )

" seam “‘Lﬁ"’"’ «Z o smplabd LoslOW)

( fibhration ol g _': es ™% ' { }
¢ puncture (Cusp or crossing):TBD
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Thm: Suppose that the Sympfccéﬁc manifolds My and Lagrangian

correspondences L.,.C-M;*H’-, satisfy " 3- and 4- manifoll axioms”
Then there exist canonical HF-classes for every cusp /cros.sing such
that the crm'&‘. invariants € # associated to fbpo.&ft'af rf:ri? diagrams

are invariant wnder Cerf meves.

WA et
1 H 1= I‘Mﬁ = [ ” My, 115 H, (Tl ) '
Mﬂ ‘E& M?" %“\b‘ ﬁ‘ J {7' +

I manifold axioms: {L:FOC rbr.'. in 'Pﬂﬂf == 1[.::‘:%::‘{-@ ﬂ%_‘ embedded

frJ‘Ell

. ﬂ.nﬁ 13 =§ L. °Lﬂ'i"§ﬂ L,BOLG‘ embeoﬂzd
% manifold axioms: | o= = 1_ °L5 L{,.OLT embedldec

. u‘ﬁ,'a«' cZ d;s‘,omf; =2 aﬁf L nL of__ are amhed'a’adand c?kaﬂ

(v

M

1}/% —

‘l_ HF
."'el-l_ . ':I.-;_{-' & ﬁﬁ M ~
.J-J!'}‘., 3 e HF{_,] HF{,..} g o

) unﬁ:fg = 1‘-«‘-;3'2 1@1-&
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shrink & 3mbol axiom
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il

""‘9"!"" —ﬁ"‘-— for ot [3 =] Ft
i .i . 3‘“
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for afiy <24,
disjoint

L,uL‘-oLp vl goly Lf Lﬂ,aﬂl«- L Lx--L.- i

L-rfdl g xiom

LpoLarelyn=LyoLye L,,

Lol gLty Lplolglylole

Exercise : prove 2" case S‘Emifar%
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el S = f—
S DOOC T
moves B

B4l #+i

for o,fy cZ,,, disjoint
Exercise — use onf)r 3mbd axioms
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