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I A sungace of general type is
·er nousingula projective vocietyof dimension 2 over K
·with a cononicalclass Ke.t. KD end K.M, 0 gar
any complex curce No

coorse moduliinveniente oce x and y = 1-h(r)+h/).

[by the Northayoumula: top =124-k"

KSBA sungoces are singularsusoces whichallow us to heve
a compostificationMK2X of Mx34=module space of sungaces
(ollox - Stephard-Bonon-Alexa (Grisber) of general type with
-

1988 1994 1977 those ino, gixed.

[Thisisandogue to Mg CMg by Beligne-Mungord.]
I odoy:we willonly core aboutsingularsugoces W with

I woll siglouties. In (1,na-1) gd(na)= 1
(2) kw emple: WN,



Milmor#↓
wohl sing. I c.9.s

whichodintacomplex smoothingwithbets.
III

Its minimalresolutionhas exceptional divisos - b1 -

be

es el &

- bs -1

-bs

where i =beb [be..be] e.t.
na-1

itisobtoinedvie[e,..., er] -> [eit, 2...,er,2
-> [2, e,, ..,er, ert1)

stortingwith[4],

tese wohlchas

%6 -y-2-2,5,335.. I appeatintox 56,2,230 many
places a a a

[4] [5,2]



i -asingles withone wohl sing. Epillyproduce-

.We = smpesofgeneraltype withY k =k, X(0w)=y(we)
①-Goensteinsmootting
ogW

plection: Answer questions on existenceof egoce of generaltype
withparticularinvenents. [Lee-Pock 2007]

bey, W

Debeestionales amadesto construct
Exi kuompleEst kt =1

(genena) ↓
.

=W 5We
5(Wt) =1

P=S Pg
=q=0



soponenal:
"Yz

X

imof woldtimeblowdown- instead.
S W =WE Y

withno(-1)-curves S

I Throom: W YSBAsugoce -> RBDY isamimimal sympletic 4-manigola.
-

-

Ig (Y) =1 and intersectionyoun onY isodd

then Yison exotic (2pg-1) Pc#(10pg + 9-KYR
with10pg+9 -K2>0 · (101{K < 8 + 10pg)

o
property: (Ex(*)) CS isa non-emptyconsignation

of rotionalares, and posibilitieson:
1. S is rational. Fample:
28 SK3 o Enigues. Hainbalretype
a Sk =1 & bi(s) =0 ⑳

B ·sepunal type, bi(s) = 0, Ks <KW. then 30



I et:Letus ossume thatWis rational -> Yexotic BIn(P).
1x 58

known? Fons, thereisnotic Blu) sie RBD e

I (Reyes-U, 2022) There one exotic Bly/P). (andmany")

⑰: Howto findthe rightcong of natural nes?

↳congational)e WestBen? }

ewaytoorganigez,agignationsechem case
bit: For supses, cle-Fy highmeansdtohardsind

Je.g, obstrustedindesoniations, modulismaller)



I Ing E where D isa SNC divisoron E
W es r Lie hou-singcomponents & only nodes)

D =5*(A) red A
=>bizllag) end ai((lagDY
=>s=Gis

-

=(ktD)2
r =pt) -Yp)D)

Example: =P, A =4L1...., Lab lines
-

me-pointinetwhich belongtocostlyinen
Then 2=9 -5d+ 2(3m-4)tm

m2 3 igtol-tot= 0.
i =3-2d+m-1)
to

i: Ye*[1,3] combinatorially, over ecyt [1]
16.777.216
1 week and ciY= I E) Aisthe dad Hesseanagement



mint.Weanelteetostatingposten
5 <(2,A) --X

and so restrictionson, become constionts for kw, 1.

Im: linelogBMY) kw- 12 -1 --K+ [(m-2)timmy3

3 -
where ti= #70] excep. NT inany well choin.

Moreover:
-> Rone,U/Evan, Smith: We have length! 4k+1

1

eg W notational. (openthe rationalcose)
C

-> Figueroc, Row,U: Z (length-1) ((k - KG) - g(C
i=1

-> amore (comingonte) indecorationses
mdesk -> (Tw) =l+ h(Tw) + 2k-10

so "ndutrcted"cons, would notwork.
-> kw emple (or big&neg) isvery subtle, there one necessary



conditions; alsoto compute(Y) =1.

-> 2r =k -K + 1 + 2(k-1)tr-Elk-2)t
R7, k7,3

so k= 0, tr=0 tk => 2r =kw+e+2(k-Dtr

↳y e small and wortki high ~ highand
long woll sing.

-> Bigproblem: combinatoriasto getwoll choine.

I Whatdidwe do for Bly(P) exotic? ProjectionFile
() Consider a consegurationwithmany specialsures

+

+ 1

I
- thesectionctions(cratingmultiplepointsattheIt



This is a consigurationof 12+0+4= 244 withany = 2.2.
In P2, these one 12 lines and Iconics.

(2) write a computationaldopithm whichconsiders bloops
-atall posible subconsignations, that veriesall the dove.

Jobes: there isno other way) Do computer searches.
(we used 80 cors(

By the way i 8 7 6 5 4 23

#ogW 6 4332100693 I none

l =2 yet

+ mony withBHD sing for all n,4,

one example son n=4: here v=14, 1=2, C =E =2.5

(notekn= 6+ since ts=1) ,= 14

Ir = 6



* Eternetafi we have two wohl chain
[5,2]

55,4,3,3,4,2,6,2,3,3,3,2,3,2]

I enaoen

length =14

7

↓

(x,Ly,Lz
B=(x+y+z=0) =(x - y+z=0 & linesand 2 conice
a
=((x+z)2- y(x-z) =0} with special↓
a ={(X+z)+y(x-z) =0) Tacnodes and
4 =4x+y- z =03

S =P2 22 =4x -y - z =0} simpleentorduer
BT

=3x - iy +z =0}



E5

-Enestar -wsing11

() ·(s)
h(Tw)=- h2Tw) =2

E5

Z =

⑳=esein -> Ric

Howsuchcongegnations& why dothey lock?
-

mony from rationaleleptic
solutions, olthoughsections Thatiseven horder.



and jibers one notenough a night long, sotisgying-

laud gometry of seclous is all requenementsmayword ingeneral ( givenothing
Double, triplesectionsone ~
needed. whatisthe rightcombine

JMMP giveyou move

sensore ?noteven coming from longigmidiouctions)
taiesgar SBA

Computer searches:
·We have a computesprogram whichis ged witha longig
of urves (os above) and considers all subcong,
& all blow-ups to gindKSBA ungoces.

·we use a clusterwith 80 cores.
·there ore justtoo many long, totry
·For KP#5KP We have hundreds of examples.

.Thisis a new world to be explored!


