K" fa.aoveﬁc. Domldson (hoaoudts
| via  instanton couu'ﬁ\ag_

(ot L.Gotsda , K Yoshioka )

2007. 3.7




Professor  Akifie Tsuclive. tauglt  we
mathewmdkicians  amd  Physiste  are very diferest

’rﬁougb bﬁﬁ Sﬁfx&g "(’Q_Q Sowma. -('ad\/\gg

MaﬁammCl'ch L Sttt wit definttioug .

Physiets L St Wit computationg

Today K—{Reovetic Dovialdse.  invaviavds

Cave be Cow\ouM M wnous @J’X&‘«WPC&A |

2

but mo  satistactvy  Vigovous defvation ..



IV\ Vaﬁmﬂg ba S«eol O WOALLQX gwa ced (’ela DGV\CLQ AL (V\VU\/L(&‘-ULK i
G rowoy- (Mitten MVah‘mﬁg}

are  usually  defied g ”@omdo\qg_ gooupe

Hope

One  cau dﬂjtii& Invanads o goneralised Homology. ﬁfieowu
CK‘ﬁMD{Oﬂ%- e{t}p’hc \9,01,,,0/03& ) s

Y. P lee : Quacdtum ((Afﬁczov%_ = K~ tReoretic. Growoy- Wittew
[y Teuats
of, X 1 projective witd
Codles-Gievdar
oddes-G %CX,%>:MMMQ;48§Z&Q. aps

'%CW;\C\CX Y ) = Golomarphuic Eulev caractfengtic

ofF virtul structuve suad twisted by
oo Qune Ydle



@‘ Givetld - Lee Qua\&tu\fh (—-Tet@o‘(‘g, <o ’G(Q%L W\QW&GQO\S
Ceavlier thaw CP.Lee )

%uaoctu\m(beomo(ogg, o *Q«g. T\/ua (oda |attice

%UAWW K‘ teﬂo%’ s dfference (oda

® Gnalogy Gomology  ~— Yaugian
K= theoy quadun enveloping ane(om

elliydic e ollindi Fa
Comclogy ollipdic gua 3roe

( clasafication Yowg-govx@« egu‘>




Motivedion
o Belter umderghmm&' o  invanauts ?

cf. Ctlaong us, fomology  — Riewam-fod
o tegrality  Cinve it Zovalued ) Aitytl- Stuger Tndexc tho
o mohmbon  frowm  Conputation

- Geomerie bngineaing  Kate, Klenan, Vate
" Donaldson S G RF
= (Lt & Gromoy - Witfen  nvaviaite
& Qocal Calabi~Yau 23-f5eds
=9, Kpup

DevaQdse I NGy auvikz



- g‘l‘m;,%e, dian)’(‘a_ ( LQPO\H"«@LB

& prjective suckac ( EEL> A au awmple Qine bundle H

uwv € Kg)x) s, <uv>=o
)‘ (H-sewistable
N‘HQQ = modull epace & Tbmm sluaves B it [(El=u
o = datevwinandt Qive bdle  assoanted Wikt U

{

Cong, <

—Owf KW, £) = XM £30)

NSt precice

< Snougl ( 8. Lovel —vanks duality-
o WR2W ModeQ




Goud

- %m K-Jrﬁaove:h'c Dovialdson invaviadts  Tor _p_@&eéﬁve SOVt cea

| it — bl R rwnd
—Comlomﬁo» @? (Vtvma(,d‘s bowu.p A
T - ruwd
Vi INStoudten cowding. wall—crosang  Riruulda

(— Formutn va Sibeg - Wilfew
I NVRY T



34,
X Proectve S(LY’G&QQ_

5 € K‘(‘GPCX)
U= moduls gpace & H-sewistable clorent cheaves = v X
CG?cm ~Mamyaum ) [EY=1
X My (1)

E L wveed ﬁlw&ba_ on XMy (o) X; HV\P,M(>

«
KOO _“’ KO(XX MH("')> "‘* ‘(O(Xx M, () “‘9 K& (MH(V‘D \) PIC (MH (1)

\\__ﬁﬁ_«_ e e

Ae (O well-defined  aud wdopendet & e coia & €

i€ XX Uee) = 0
Acsime  Muleod 1S S oxpected  dimancion

D@/@M | - Hesvefic DAMM fuv  Ihanandh
XM H), Al u)> QRolomsvplic Euler chavactevighc




R T oo L M s & expected dim.

(Doviadsen O’Gnoﬁg_ )

In geneml , theve i€ ho Vigovous definition s , bux
we Bare TWO appreadies :

@), Use blowup §ovmde
- | X
p.X =X blowwp ot a poild H= pH-eC

) W

} ¢ sufficewt

Cog. X (UG, A = LMy, 1)
T  i§ (/Q‘:\(\m-) is omestl ey <=k, B D>o
A \ ) )
I_‘; e b(cswup ot W{Q\Oekd-(ﬁ W&\’\H psidds , M/(_\* i< (’% @‘Mdcﬁ\ dwensio~

Use 1o cbre HDamula o dofuna ’)CCMH(\r),x(m)l



@ Vil drwdue  sleesck
Suppese My consitte o shble fleaves oy . (= HXEW,E)=o F )
= porte st - Abshuction ’tﬁmw& Coumas )

s vt
7 vt gvactuve dioah- 5 o ke  dedined

= X( MG @V‘W & NW)  Can e congidarred

T %anqya,Q) we ehould P additional i ctuireq Gédmb&c 2~ )

0 Conthuet o pordect Ob&Truction *ng o DV o
Wdepandan e foun tle additional  shucte

( Cudo oC Conetuchi S~ Ox (gl

S “@m\uaﬁoglc& Levgiow

Too approadies shold gie e same debiunon




warnc  depowdance

° Pg>0 = Inadads are  oxuded o ke independeitst- H |
| CHhollowe frowe T, Modwizukie ‘Yﬁzo%)

o P%:o = waﬂi—cmsﬁ% Tornaula

=2
C: au\ata cone
2 ‘
26 HOG2)vey W= ixeC [<rz>=0 b w0
3 kdtye v & ) 3+ GD=0 mod >
2) A= Oxp. duu T o\+3+§)‘go
RBamben. = Componat st C\ Uy’ Bz )
3’:#96&1?

natat  depends only o @ Fhawmbe

IJg: H), HQ. e ge\oavxth\ (D(a, Wi %CMH.(W)) /\(UB)* %CM}{)_(’U_’),%(L/\))

>
Coun e Q\V&A \93, s% Qo(owc«qom. gu_Qev dAaVaCJ‘e\/{@‘\W\C G/'(‘
o Aual vechre bundle sn the produck & Hilked schameas



A&
‘ wy . N ’x A% (0@ M, (W
Ag‘\?(u»A—> © = z ( 3 C() V)(U( _ 3} X(XM [ h (’A
hwm=zo ’f\'< =w /\ 5*3—»-/\\“ 7, —

A= 4-M+in) 3 =3

( sl
U ) Gy - (GG —K;()

) Gén+3
. X < ><CW>><>< uf\ j \ZX“Q = ) universa  fawn i o
M e P \ 0, g b 27 X(ma (Q(v)—3>
v
d‘% = —p'( Zxcuo@ X{@ g-‘f)
&Ci, = —P. (Z)(flﬂ ® Ly tw) ‘Z’E)'{;v) |

%(MH\(m,/\(u)) = XMy, 20
= (P & /\tL in ‘([Coen‘??ﬁ?‘ﬁuA%er (u, /\31 - [&6&.&("\”.3?" Q;‘?(u./\ﬂ > |

NB, Ricwns Rodh = RHS € QEDIAD




82, Tnchudm  Countiv 4 (ttoovetc veraow B

P_r_*qx). A§ "P&'AB i< “umi\re\rsaQ“,

T Tis ddbermined by 3% 3R KE 66 20N (G U™ (u)?

Co
T Dy A can be oqlictly  giea TF we ki W R X=dtodc surtace
We can use Fiivat - Bett—~ Lefsdlaty Tisced poX $oruula,
Pr & CowpudaXion  pluw X =ToviC curfrca

N \
(XY = ¢
X . Supportud ow X
Womowﬂfl 1das  in o 1ovic Condinate oVdUmA -
= ’ooiw(‘ i X

~ Ir de enoygl T dateriing "LocaQ codii buti o
‘&\/ each. fﬁxe.a(, tod}vtr'



BormddSon o X—“—CCZ
2
| \ e 2
M(M>:=W0\ woAudi QpACQ é‘ ‘fbmcsv\—‘(’?/\&a S(/LZAV‘CZ Ow EZ‘:((j'UQ%

-tED| Bl & oy, cBrmuy o

(Com

Ccrarct
N —

| T
acts on T chanss & B Gy — OS>
Tl
e an _eCayEE A
Zo= 2 AT e KMo, £27) L= 1 Cpr )
h=o0 \/(\ -
efS of% it & T5%TH QC*

-
( Nefkrasoy 5D paviifio. Quction  wi  Chavu- Simang Tewm )

A;‘P(U’/\> Cwmore precisely e SRYUASEWS versi ow )
Can be Ex pvesped. I Tewns 0? ZV,\ Weve M= —rk W




Bg, e localization fovwnle  (Atiyde- Bott-Lefscliatz yne ) , Zl,(,hﬂ‘ Cau be

eXxpressed W tevms éjr \ﬁm\aﬂ dt'agmu«s ! C parcly  cowmbinatoinal,

Nebragy's Codeciys & e refiveueud ((W < 2 W_j

{ (0 im 2 o
ZT = %[ s ‘(f*' (Bre) H + g, A+ ?—‘;g* )1
‘ N A

PWPOTe“i'i‘Q“ Siven Tt Ternus 6&—
gw e mo d ulan ‘eomg
cu

oss. witt, W cumme



Yo 3
N\ « w C = *% r)L (K}("’Q(U)‘(‘ > CC((U‘) K ))}
_ sl [, | © = X
A;T (WA = TT Z‘Y‘ku £,= U8y
peeX T
WO WY - weigls & Tovus actiow
; n -TPCX !
W covvecRow  Tevm
(pevturbation )X

Ai-p(U/\) = Qfm,. A;,—P (W, A)

%\)91—}0
Has can be (itten wa  wodulas Yms
Wheu =0
Netzas s Conjectuye & He  refinamart
e sama  cojecturally worke  #-vkuls 2
Ram.  [rkul>2 - Ne  Seitbag -Wittew  corie

differeut from cul =2 care



