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Log discrepancies :

(✗a) log pair .
I≥o . Kitt is On - Carter .

Y- X projtire
¥
prime divisor .

q* (xx +a) = Hi +It .

The log discrepancy of (✗ ill at E is I - coeff Eld -c)
.
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Minimal log discrepancy : (✗sdi#
'

2 point on × .

Mtd (XsAia) = inf { OCE (✗ it) ) Cx (E) = so }
.

Example : Mlt (Ati {d) = n .

mld ( Cn ; {d) = %
.

I
come over 2 rational
come of degree n

µ minimizing a function on a

" lattice" .

Remark : Minimal log discrepancies are harder to compute than

log canonical thresholds .→ Minimizing a function on a convex set
.



Conjecture (ACC ) : The set of n - dimensional minimal hog discrepancies

satisfies the ACC .

Conjecture (Lse ) : The minimal log discrepancy function is

lower semi continuous on the closed point x .

Known cases : LSC : •

up
to dimension 3

.

• LCI (Jefemex - Ein - Mustafa )

• Quotient
sing

( Nakamura )
.
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.
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.
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.
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• regularity one .
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Toric singularity :
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Remark : A terminal 3- fold singularity (Xix ) of index ✗

admits t -s blow - ups extracting tremors with by discrepancy It f-
where ✗ c- { 1, . . . .

til

⊕ : What happens in the case of terminal toric 3-fold sing
?

✗ r ← terminal tone 3- fold of index t

§
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Xv corresponds to All points with 1g door =L .

Ln ≥ [I] ≤ 13



Surface tilt singularities : classified by Alexeex .

- his -he - he
hi ≥ 2 .

- type :
•-•-• . _

•-•
.

⇔ toric surface

singularity .
- hp .

-mD- type : •-•- . . . •_•€ hi ≥2 . ⇔ admit 2:L
cover many-np - l

them tom
.

E- type : } at most 5 notes.
•→ . . .

•-0¥
;

Xi , x2 & 2C} are toric
sing ."

⇔ , E-type """



④ uoticnf singularities :

Theorem ( Jordan
,
1890's ) : Let (Xix ) be a h - dimensional

quotient singularity .
There exists a n - dimensional tone singularity

(Tit ) and a finite Galois morphism T→ X
t→ a.

of degree at most ccnl
.

Remark : If his large enough ,
then we can take Ccn )=n !

M3 71
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Regularity of tilt singularities :

IX. Iix ) is a log canonical
sing . We define its regularity to be

reg IX.
tix ) = Jim { DCY.FI/lY.P-iI-lx.IId1tmoJ}

(Hillin ) tilt
pair .

We define its regularity to be
.

tg (Xiii >c)
= max { rgCXiIix ) / lxiiix ) is to & I ≥d} .

A- type } rg⇒ .

E- type } rg⇒ →--•÷
.

D- type
↳ dihedral .

Example : Toric singularities have regularity = Jim X -1 .

Example : There are quotient sing of tag =◦ .

Definition : A singularity is said to be exceptional if

reg
=o

.

For instance
,
Eo

, Et & Es are exceptional sing .



Exceptional singularities :

Proposition : A two dimensional quotient singularity ✗ = IGYG
.

by a finite group G- without reflections . is exceptional if and only if

G has no semi - intlariants of degree ≤ 2-

(same result holds in dimension 3 with semi - inyanmlu og degree ≤ 3)
.

Remark : 4 - dimensional & 5 - dimensional quotient exceptional soy
have been classified by Prokhorov and sbramox

.

Remark : Let ✗ ≤&" be a hypersurface canonical singularity

given by the equation :

✗↑ "

t . . . t ✗ =D .

Prokhorov & Isbn classified all the weights Cas
.

_ .
.

. aa ) for

which this is an exceptional sing .

%≥s
8Theorem ( Han - Liu - M

,
20191 : If we fix h & E.so

The set of n - Jim E- to exceptional singularities are bounded
up
to deformation .



Theorem ( 14,20181 : The ACC for mlds holds for exceptional sing .

Proof : [Xix ) h- dim , exceptional & E- /c. ( E > 07
.

By boundedness of complements (Birka )
. , we can

find a Ic N '- complement IX.Iix ) is Ic

N(H×tI ) no around x

Let YZE be the unique log canonical place .

X
'

is the index one cover of Hx
.
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E
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!
- • a c-×

E- Ic , n - Jim , exc .

> obtained by adj to E BAB

NIKE ᵗIE%0 CE.IE ) is * it . }
belong to

2 bounded

familyNIKE ' TIE' / no CE
'

/
IE ' ) is tilt

E. & E
'

are IN - Ic and Fano
.

In particular , the degree of É → E is bounded above .
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til I
✗
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_ • a C-✗

We can find C ≤ E
'

lying on the smooth loci

for which C- Ie ' ≤ K

IX. Y ' +171 1- E
'

~
a. ×

' 0 . pull _ bear of Hx ' + I
'

Hy ' t (1- aei ( ✗ '

1) E
'
~
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' 0 pull- boar of kx:

OCE , (X
' ) E

'

t IT ' ~ a,x
' 0 . / protect C.

≤ to

oceicx ' ) (-m ) 1-⑨+ "C) = 0
.

OCE' (X
' ) ≤ Km is bounded above .

A

Tn ≥ OLE ' (X
' ) = ( ramification at E) OCECX )

Vey
Riemann - Hurwitz . OCECX) ≤ Hm µmHlX≤K-I



Fm ≥
OLE ' (X

' ) = ( ramification at E) OCE (X )
V
E

ramification index ≤ ÷ a bounded above in

terms of the dim

Degree (Y'→ 7.) = Degree (E'→ E) × } banded
above

.

11 ramification index at E

index of Kx .

We conclude that the index of Hx is bounded above ,

2- Ckx ) 1m .

OCECXI c- Zi Ee ]
.

Mlt (Xix ) ≤ En
.

mldlxix ) c- [0 , Kim ] n ≥ [%)

Finite
☒


