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Ascending chain condition for log canonical thresholds :

(X,) a log canonical
pair , 1470 IR - Cartier . on ✗

The log canonical threshold of M wrt to IX.d) is

lot IX.dim )= sup
{ 1- c- IR 1 (✗ it + TM ) is to}

In (1) = :L is the set of (Xt ) where ✗ has t.mn
,

IX.d) is Ic
, coeff (d) C- I .

Lctn ( I. J ) = { lot CX.diMIICX.LI c- Inch)

& the coefficients of M are in J
.

⇐
A" c {01 let = CAI

'

.ic{01 ) = to -

Theorem 1.1 : Fix nc-NT.IE Foist and JEIR >o .

If I & J are DCC ,
then LCTNCI.SI satisfies the ACC .



Corollary 1.2 : Assume termination of flops for ⑥ - factorial
Klt

pairs in dimension n -L

Let IX.d) hello pair with X Q - factorial projective of Jim n .

If KxtL =-D > 0 , then any sequence of
Christ ) - flips terminates

MMP in t.mn - ' L
t

g
-→ MMP for effective pairs in Jim n .

ACC for lot's
in Jim n

Theorem 1.3 :{(✗ it ) to / ✗ of Jim n , coefj.ca ) C- 1 Dcc { = :D .

There exists Sao and m an integer s.to :

GJ the set { bollix ,Kx+d ) ICX , d) c-DI satisfies the Dcc.

Further , if IX.d) ED and Kxtd is big .

C- I v01 (X ,
Kx + a) > S .

"

To bound general type
↳I §mChr×+a ) is birational varieties , we need to

control their volume" .

✗mchrxtd)
"= § Lmlkxtd))



Theorem 1.5 (Global ACC ) : Fix nc-Z.no , I C- to .tl

which satisfies the DCC
.

There exists Io EI finite with the following conditions .

If CX.LI ) is to ouch that :

Ch X is projective of dimension n ,

ca) (Hd ) is lc
,

G) Coeff (d) E3

(4) Hx + E 0
.

Then , coeff Lot c- Io
. Exercise : prove this statement in HD !

Corollary 1.7 (Boundedness of CT FT varieties ) :
Fix no 21> o , Ezo

,
and I a DCC set .

Let D be the set of all pans CX.at ,
where :

• ✗ is projective of Lm n .

"

To bound Fano varieties
,

we need to control the
• coeff (Ll ) C- I

µ singularities .

• the log discrepancies of CX.LI) are > E.

• Kx + =-D , and

• -Kx is ample .

Then D forms a bounded family.



Fano index : IX.d) a Ic pair , X proj of Ann

and - Ckxtll ) is ample . The Fano index of IX.D)

is the largest real number r such that

(
isotillme

.

-Ckx +d) rope rH KxtLtrH -00.

where H is a Cartner trainer .
=

By Kobashi - Ochiai the Fano index is at most dmcxI.tt .

Warning : The definition is not well - behaved if replace Cartier with Werl .

Rn (2) = the set of all Fano indices of Jim n with

coeffcd ) II.

The Fano spectrum of I in dimension n

Corollary 1.10 : II Foist satisfies the DCC & nc- 24> o
,

then Rna ) satisfies the ACC .

Theorem I.It : If 1 is the only accumulation point of IEEo.it

and I- It then the accumulation points of fctn.CI) are

LCTN- , (2) - {ii. . In particular . if IEQ ,
then the

accumulation points of LCTNCI) are in ② .



The Main Theorems :

Theorem A : ACC for lot 's .

+1 Theorem B : Upper bound for volume?

Ikxtd-o.CX.LI ) c-Dnt ,
then holla)<l

Theorem C : Birational boundedness
.

<

Theorem D : Global
.
ACC .

]

Thin Dna → Them An . (5)

Thm Dn- i + Than An - , → Tbm Bu 161

Thm Cnn + Thm An . . + Thm Bn ⇒ Thm Cn G)

Thin Dna t Thm Cn → Than Dn (8)
.

Example : Xp.gr = It Cpigirl .

is

sunset three coordinate lino -

(✗piqued ) is Ic kxp.gs. + v0 . However

not (d) = pt ?
pfr

{¥¥ ftp.rno-M
' } is done in Rao .



From global Acc to Acc for Ict 's :

C"

y.gg 142 C= lyoroxb _-o )

Te
ii. to )

El Ez

✗#E
"

*

Chica + to ) =

y
Ey Ntt felt / Eat . . - 1- fact ) Er

+ tct

increase t until fictl -1 for some i.



↳
C= (Y•txb=o ) £

2

Let's
say

ce IR > o is the lot .

(¢2
, cc ) ← strictly log canonical

we will extract a unique
divisor E over G-

which is a log canonical place of CG? cc )
.

Y aÉ E
Remains : In this case , T → Ici

is just the blow -
up
cab) .ed

Ici an
Coro )

E. * ( Haz + cc ) = Ny + EtcDIE

= HE + (÷) lot 1¥ ) ion t cut

-2 t +¥ + c ⇒ → c- tout } .



lot CXi< )

JH mod

CX , old ) e- CY
, Est . . > + Ert ally )

We + Eat . . .
+ Er + CIT / Ei E KEI TIE it c Ei

in

tiff

This essentially accounts for Dn- i → An .

☐
.



"

Cn → Dn
"

(X /d) to
, coeff (d) C- I

,
NxtL=o.

Ron MMP , to reduce to the case pcx ) - s.

so ✗ Fano
,
dis ample

"

Asme IX.G) *It
"

.

increase coeffof Is LL now k×& It is ample

lmlkxtd.lt defines a birational
map for fixed m .

16×1-11 Lms is big .

111ms : -- largest effective divisor £11 so
that

MIL Lms is integral .
constraints on the

This will force £111m] ← Weil intro at d.

☐
.



"

Bm -→ Cm
"

.

Kitt is big .
(✗ id ) Ic & coff (d) C- I DCC

To apply the Hawn - Mckernan strategy :
i) hrxtlly we have volume bonded below .

in has finite or standard coefficients 1- In '

i) W V , (Hito ) /w = Nwt 6+0

y t
nice coefficients motor .

Vgeneral enough ,
how + ② b is big . > Kol Ckwo ④ol > e

y
only depends
on
Jim n

ii ) Kitt big → Nxt dips is big . pi - pal.

D= inf { 1- c- IRI Kitto is by } .

The problem reduces to control X
away from

1
.

PCX 1--1 , Kx +DIE 0 , Kit ,
Tbm B → holla) < 1

.

Using log birational boundedness we aim to control d.
☐



" Dna +An . . → Cn
"

.

(✗Ll ) It
, ✗ th _=0 , Kol Cd ) large .

0£ II - ce da .
it is smell . It has large

molt at a general point .

IX. D) not It
, § close to

, CX, 052 not rlt .

SET of log discrepancy 0 wrt IX. 9) .

✓ NytStd -r
- CKY + St Ci - e)day } both ample

CX , -81

E arbitrarily dose to 0
.

r

adjunction to 5 and turn CY
.
Stu -e)d-e) into a Ct

pair
to obtain a contradiction of the global ACC ☐ .


