THE GEOMETRY AND COMBINATORICS OF MODULI SPACES
13/01 /12 @ Uniwesty of Queenstand

Norman. Do
¥ Modude spaces and enwumeratuse W
Mool spacts pavamelse geometric oljects

3 bte2q
i 5 4 Labb, 4 e K l cta>e | / s,

Toxd, Wm Hew manif trmm%% are
-Wa fwwe, a scle o W_S; fxn«af o scole of (eﬂg[/ﬁ_7?
"ty Y] | B i s s o st 8
| Xisssma Xs & mA | X‘I-'C— mA

Eglinbebtly, | utint |ie lXisoﬂXsnxﬁl:ijXiSO'XS'X??

Cohomebogy [ Intersection  theory: Naively, cohermology is . ..

spaces =2 INiNQSs

Mot ol [HPOK) €0 dolmadifelit o | %
!I»!' H Z . N

%Mm—usmmaf CUrUVES

Tonetogy of swfaces: @ e
_ 9 ¥ B=L 9= -

Geometny  of surfaces:
surfoces _
algebraic i differential
gesmelry - i‘::&:’; ! geometry

algebraic ¢, Riemann Aty hyperbolic
curves surfaces surjaces



Moduli. spaces of cuwves:

=1 'gzmsgsmwduwﬂc}ebraf.c crues
Man = | with n Lobelled  points } a-g-em2,3

; il
l compactify geg:.}nerah'ons
. — fgrnus g stable aﬁgdm'c. curves \ -
Migin = {u}ith-n. Lodvellecl — points } s E. flir3
Here, stable = allow wnodes t finitely many automorphisms .,

Focts :

* Mom s an orbufolel, so tersection rumbers can te mtioal
e! dimn ﬁg,n  2(3g-3tn)

* Mgn 5 NERY complicoted

Witten = Kontsewrehd, theoresm'
We! bave | W W, | | Y, € H* ( Mg, ) representing  nabuwed
codimensien 2 submaniolols , where
LHL: cl(Lk)‘
ot k™ parkeo point

if g, 40,4 1-+ & Qai= 3934 n, |then

£ LHCH' lq:_, o b nan e

I, Y ¥ Q
Vs A it emsecleen.  nuabe,.
Witten seuys that these nwumnbers care be. stoed wr a
natwred genemting function  whidh  salesfiis  KdV,
Proofs: Kontsewreh, Okevnkov = Pandtravpancle. M«)W;--.

Nan (b bz, ..., by) = ways o  glue edges of al! bTtgm,

a b"‘W""' o n"'%m ff) CM o

genus g surfate
= % "lattice points 1 Mgn



Strelel’ s theorem:
brgths assgnecl to <edqgen
E)WW{LZL: Ne,y (3, 3, 3, 3) =

2 lotellings 6 latellings
Now  defune Noia (b} B2, .|, ba)

I

# "lattie poeints in. Plga!

Ng.n {ib bs,.| ., bn) * l\ower orcer terms

EMML"’IZP_:
'ﬁo,s =5 Mes (U ??’Zo,ux Mo, U Moz % Mlo,3>* Me,3
""_“T_'J w — F]
e fabe!;&a";qd s M&Il%
No,s (bl, pa. bs, bu, b;) = NO,E (b”bz,bs, b-“'bs) * Zl : ND.*r (bg, bj, bz,.OJ"‘ Nq3 U:‘u, bm:d
ledetlings

1o

+ 23 Noa(bib; 0) % Noa (b, 0,0) * Nos (b, b, O)
15 Labetling s

Tepolegicod recurdien 1 1 Do -~ Norlry , 201]
Wg;n dﬁ{l&n.d/s on. ngan-t
“N_g-'la'h-rl

e e g.-&q;:g
Nigoingr | Ngdnar) | forl | L Lol o0 1y

Rmeo(,g«exs

3




Theeresm i L[Do- Nobuny, 20ul

* Non(biba-aoubn) s an even symmebrie  guasi-polynomicd
of clegree 2(3g-3*n), depending en party

o (Ton! cheiaebel [1f ol elolel-+- |+l d 3g-BEa,l dhdn

b|2ql bnzﬂh - .
[ 1 Tall ] Nan(bnbly-\.;‘bn)
1 I
= "25_"_"'9 B GI-"_':N jﬁ- LI’. af Lf’:_qz R q}n Q 2
gin-

e (Bottem ocogree) Ngmn (0,0,...,0) = X (Mgn)

Corotlewry -
* (0%l) Witten - Kentsevieh theorem
o (New) | Redussdon, | for! Nlhd = X|(|7h4)
Voalass 2| (2125 1n) Yoo [+ 15 [[Hstinpal + TR R s

h=e k=0

Question: Is  there %zam..&t—rbc. mmn% fr the WMC&%W?
Conjecture: Yes — that’s why  they're posituwe.
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