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↳
§1 -

Seting.net (Un l e s s otherwise s ta ted )

X : s m . Fano v a r . o f d im n 1 1

Delft ix:=maxim∈2201ttkx)Epic X }
Fanoindex.mn#Kobayashi-
OchiaiThm__iix ≤ n t I

( i i ) i x = n + 1 ⇔ X ≈ IP" i , = n - 1 del Pezzo v a n

i i i ) i x = n ⇔ X ≈ Q" i x = n - 2 Mu k a i v a r .



↳
Muka i lon j_mp. l ix - 1） ≤ n o m i

Moreover " = " （一 X ≈(Pix-1px n t P x - i x p x 2 0
→

Replace t h i s p a r t y
t h e " t o t a l i n d e x t x " .

D e F o r R = Z o r Q ,

Tx (R )：= max[?ai1-kx三でaiL i , a i E Rso,Li:netCar
す

Tx : =T X ( Q ) : t h e t o t a l i n dex o f X

C x : = n t P x - T x : t h e n e f complexity o f X



↳
Mukai-ypeconj.im# (Gongyo'23

• C x 2 0

. 6 6 - " （⇒ X ≈ T P i

K n o w n r i ) d im X = 2 (Gongyo-

( i i ) T h e Ambro-Kawamata effective n o n vanishing Con j .

⇒ The Mukai-type Conj . (Gongyo'23

(iii) X : spherical (Gagliardi-Hof scheier-



4
M a t r T h e Mukai-type Co n j . ho l d s .

T h ( X , Δ + Σ m i Mi):generalized k l t pai r w i t h

K x t Δ + Σ m i Mi 三 0

where Mi i s ne f Cartier& M i # 0 & Δ + Σ m i Mi:big

⇒・Σm i ≤ dim X + Px

- " = " ⇔ X ≈ T P "

Coren The Mukai-type Conj ho lds f o r k I t Fano v a n s .



↳
T h ( a positive a n s w e r t o a question byJ.Starr)

X : s m . Fano v a r s . t . ∀elem.con t r . i s o f f ibe r type-（*）

⇒ N E ( X ) & N e f ( X ) a r e simplicial.

T h T h e Mu k a i Con j ho l d s fo r ( *） .

O t h e r resu l ts w e have proved
◦ Computation o f I x f o r sm.de/Pezzosur fs .

◦ Class i f icat ion of Fano3-folds w i t h c x = 1 .

◦ Tp n i ー ー Y
nsm.pug.var.

⇒ Y ≈ T P M i

◦

R e s u l t s o n "polytopes"



↳
§2E--
Setting_n_X.su.Fano

v a r o f dim n . 1 ¢

e . g P x = 1 ⇒ I x = i x

( i ) P i c X = I [ H I f o r s o m e ample H .

1 - K x = i x H - ） を = i x . |
e .9. X = メ」メ ⇒ T X = T X . + な

e .9. Assume Ne f ( X ) n Pic(X) =品で I z。［ L i ] .

I f - K x = Σ a i L i , t h e n T x = Σ a i



凹
e .9 F o r a linear subsp. P C IP

X=Blpk(IP"） P" H : = 40が（1)
E : e x e . d i v .い T Opn- = H - E

Ipmk-1←
_/' N e f ( X ) = R z。［H ]+R z。［H-E ]

N e f ( X ) n Pic(X) = 1 2。［H ] +L。LH-E I
- K x = ( n + 1 ) H - ( n - k - 1 ) E = K+2)Ht(n-k-1）(H-E)

m → T x = ( k+2）+(n-k-1）=n+1

Cx = n + P x - T x
= n + 2 - ( n + 1 ） = 1



↳
sm.de/Pezzosurf.--
Noation_t__T:X=Blr(p2 -sP:blupofr points

PI」い..Pr i n general position

E i i = だ（Pi), H:=だUp(） （1≤ r ≤ 8 )

T h Fo r a s m . dP s u r f X .

3 X= P 2 3 X= p 2
4 X=P '×P 4 X = p - p
3 X = B I r ( P ) r = 1 . 2 . 3 3 X = B I r ( P ) r = 1 . 2 . 3

tx か =
〈、 y=Bnp, m " , n

を 2
=イ2 y _ p m p , m "

I X=B18 (P ) 1 X = B I r ( P ) r = 6 . 7 . 8



k y_Pp_S . a t m(X )： - min { - k x . L I L i n e f c a r . }
L E

哲
-

I base(L)：-西
1

-KX・L) b a s e ce r t i f i c a t e

T h e n fo r∀n e t Ca r t i e r L E O , I base(L) 2 1 .

Consequently,
i x ( Q ) ≤ 「はいがい 五 ≤しの

P I By definition of m(X) -Kx・L)2m(X)fortner Car. L#0

一 ） I b a s e ( L ) Z 1
ーーnefCartier丰0

I f - K x
= Ʃ a iL i . t h e n

Σ a i ≤ Σ a i I base(Li)=Ibase(ƩaiL i ) = I base(-Kx ) =
は西の

艹



Howtoo_mpute_TXA.su m e X = B I r ( p ) ( r 2 3 ) Lo
Compute

m ( x ) = 2
（3≤ r≤7）

1 ( r - 8）

( K x f = 9 - r

Key Prop
t x ( a ) ≤

¼で= -ど （ 3 ≤ r ≤ 7 )
m s

1 ( r = 8 )

F o r ∀4-subset I C { 1、ッ r } ,

f [ I ] : t h e s t r i c t t r a n s f . o f a c o n i c through 4p t s P i i e I

「2H-豇だ E P ic (X)



山
r-3 - K x = ( H - E i ) + ( H - E ) + ( H - E s ) 3

ト=4_ - K x
=

き！［1234］+だ
き （H-E i ) ← ⊕ - d e c omp

き+4メン=!H-ErE zE sE 4
= f[1234］ + H < - D - d e c om p . 2

-

ト = - K x = f[1234］ + (H-E5） ？

「 = 6
- _ -

- K x = ±f[1234］+をf[3456］ +をf[1256］ ←Q-dec.

二 - K x ← Z - d e comp. 上
主

に7ーー ー k x : n e f ±



↳§3Ideaoftheproof_NumericalFujita-
typeThmf_Xism.pro

j . va r.o f dim n .

LI，・・・ L k : n e t big Ca r t i e r d iv. s o n X , a i E R > o .
k

匚 a i ≥ n + 1 ⇒ K x t a , L , t i n t a kL k : p s e u d o - e f . i t
I using t h i s

kobayashi-Ochiai-
ypecharacterization_t_IfX.is

a k l t Fano & - K x = Σ a i Mi w i t h Mi i n e f big

Σ a i z n t 1 . t h e n 巳 a i = n + 1 & X ≈ P " .



Them ( X , △ + Σ m i Mi):generalized k I t pa i r w i t h
1 31 1

K x t Δ + Σ m i M i 三 0

where Mi i s ne f Cartier& M i # 0 & Δ + Σ m i Mi:big

⇒・Σmi ≤ dim X + Px

. " = " ⇔ X ≈ T P "

T h e proof only applies t o generalized k l t Calabi-Yau pa i r s ,

b u t t o explain t h e i d e a o f t h e proof i n a simple setting,

l e t X b e a s m . Fano v a r . & - K x = Σ a i L i (ai∈💔>。

L i : n e t Car t ier o n X s . t t x
= Ʃ a i

IHO



Goalnn I f E E I , X ≈ T p i
44

↳ n t P x ≤ T x = Σ a i
V 1

n + 1

I f L i i s big f o r Vi,KO-type characterization implies X≈1が

So a s s u m e t i o s t . Lio i s NOT big.
I W LOG

X : Fano m i L I : s e m i ample

f:=cout,my: X - 3 T : c o u tr . o f f iber type.
m n n r n n

By induction, w e ob ta i n inequalit ies/T& F:gen.fiber o f f .



Thank you
very

much!！


