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[ lmhlxl defines a birational
map for m ≥ mld )

✗ smooth

projective
of dimension J .

"

Calabi-Yau : × -=o then Kx - ao .

mtrx - o for some m that depends on ×

conjecturally ,
m should only depend on J Copen ) .

smooth

A.
Fam : - Kx ample .

1-mtrxl defines a bir map for m≥md1 itterminal
can we find an element of 1-mKxI with nice singularities ?

✓

* Can we control m only using
d.✓

1- to ( Birhrar, 2016 ) _

Theorem 1.1 (Effective non - vanishing ) : d a natural number
.

There exists m :=mCdI . such that if ✗ os a Fano variety of Jim J

with xlt singularities , then the linear system 1-mhrxl -101 .

Furthermore , the linear system contains Me 1-mkxl for which

µ
211 log discrepancies are ≥ E.(X.tn M ) has to singularities .

Theorem 1.2 ( Effective birationality for E- Ic Fano varieties ) ,

Let d be a natural number and E > 0
.

There mi-mcd.es
.

such that
=

if ✗ is E- to wear Fano variety of dimension J
,
then

1-mhrxl defines a birational (map .

this condition is

necessary .



Remark : The outcome of theorem implies that kill-16×1 ≥ ±
and -

Without the e- Ic condition there are examples for which
=

1101C- Kx) can be arbitrarily small or arbitrarily large
}

✗ Fano variety . regularity of × .

reglx )
= max { Jim DCXIB) / (XiB) log CT } Limo = -1 .

coreglxl = tmx - regal - I
↳ corgularity . of X -

Corey
CID " ) → tegc Kan )

= dim① CID
"

. Hit - - + Hnre ) = n - e

Corey
CXI c- :{ ◦ is, 2 . . _ . . / Jim ×}

Ñ ↳ we cannot produce log canonical
centers

using
ICT structure .closer to torrc

Varieties . \ Exceptional Faro varietiescontains all
torn varieties . Lm✗ =

corg
(X)

we can produce
Ice with LCT structure

Theorem 1.3 . (Boundedness of exceptional Fans ) : d a natural number
.

The class of exceptional Fano varieties of dimension J forms a bounded family.



Remark : Fano type varieties of dimension J and wregularrty ≤ d-2 .

do not form a bounded family .

← . -

* e.nrer.ir.. .

I

1g CY

corey
X' ≤ d-<

In

"

_ ᵗ ." "
-

☒
'

Corey CX )
= Jim X - s

can be transformed to somethis suggests boundedness them

- bundle over an exceptionalfor rg=o
once we control

certain normal bundles .

I
Fano.



Conjecture I. 5 (BAB ) : Let J be a natural number &

Ezo . Then the set of E- Ic Fano varieties of dimension J

forms a bounded family .

☒◦rioov-AIexeex-fo.no#Prouet
this in the tone case

↓
proved this conjecture in Jim 2 .

Theorem 1.4 ( Wear BAB ) : J is a natural number
,

E. 8>0 .

Consider projective varieties equipped with a boundary Bst :
• ( X , B ) is e- Ic & of dimension J .

• B is big & Hx 1- B ~ v20 i
2nd

• the coefficients of B are ≥ 8 .

Then ,
the set of such X forms a bounded family .

Theorem 1.6 .
Assume BAB holds in dimension J - L

.

Then there is Vi= uld , e) such that if ✗ is an E- Ic wear Farro

variety of dimension d. then 1101C - Kx ) ≤ × .

In particular , oooh ✗ are biraloonatly bounded
.



r

Theory of complements : choice of a LCT structure

A Q - complement of a variety ✗ is a boundary B with 0h -weft

for which IX. B) is to & Nxt B roo .

A h - complement of a variety ✗ is a boundary 13 with Q -anti

for which IX.B) is & n Ckx + B) - o

↳
chore of a LCT structure

• Boundedness g- complements of mtex dividing n .

• Existence of bounded complements

Conjecture : Let t be a natural number . There exists

hi - nett satisfying the following .

If ✗ is d-dimensions & ⑥ - complemented ,
then X is N - complemented .

( open ) .

•

Any variety with a LCT structure admits anefme LCY structure



Theorem 1.7 ( Boundedness of complements for Fano varieties ) :

Let d be a natural number and REIGN be a finite
set of rational numbers .

Then
,
there exists ni only depending

on J and R
, satisfying the following .

Assume IX. B) is a projective pair such that .

• ( X , B ) is log canonical of dimension d)
• Be OICRJ ,

that is
. cocffcB) GOICR ) - { t - In / rc-R.me#s.iy

U Got

• ✗ is of Fano type ,
and

• IX. B) is Q - complemented .

Then
,
there exists an n - complement Kx + B+ of Kx+B

such that Bt≥ B.



Anti
- pluri canonical systems on Fano varieties :

→ The minimal motel
program .

→ creating families of non - *It centers using volume

→ Theory of complements
→ Theory of generalized pairs .

IX. B - M)

I ↳ push - found
an effective

of a net
damn

traitor .



Stretch of the proof of 1.7 :

IX. B) with - Ckx +B) On - complemented . ofµm 1)

Corey
IX.B) = dim ✗

meaning
all On - complements are kit .

In this case the singularities of CXIBI are#If
-

very
close to one .

(Y, By + a- e) E)

1
By Acc for lot .

(Y, Bet E) is

again
Fano type + On -

comp .

IX. B)

Use effective bi rationality Fe 1-mlkrxtB) 1 the triple
Ñi*H- ¢



(X , B&I ) Q - complement which strictly tc
.

i
( Y , By +

E_+y
&""" with weft one

T
again

FT .
→ MDS

-

Ron - lkyt Be + E) - MMP .
reduces to

:

> some component of E is FT.

it - (Ky 1- Be + E) by + n
+ *" we can lift the complement from

E

=

Ii ) Kyi. By 1- E EO along 2 fibration Y→ T .

-

g
prove the existence of a CBF

for CT pairs on Fano type morphine
☐

-


