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Characterizations of projective spaces and hyperquadrics

for varieties with Picard number one
ooooooo o

Introduction

Question. Variety O projective space P O hyperquadric Q,, (000 varieties) 0000000000

Theorem 1 ([Mor79]). X 0000000 n-dim smooth projective variety 0 O 0 O O, tangent bundle Tx O
ample 000 X =P

Theorem 2 ([AWO01]). X O n-dim smooth complex projective variety 0 000 O, Tx O ample vector bundle
000000 X 2P

Conjecture 3 (Kovécs). X O n-dim smooth complex projective variety 0 0 O . O O ample vector bundle &
ofrankron X OOOO, 00000 p<r0000 AP0 AT O0000000,X=P"000 X =Q,.

Theorem 4 ([ADKO08]). X O n-dim smooth complex projective variety 0 O 0O. OO ample line bundle &
on XO0OOO,00000 p0000 HYX,AWPTx® £ P)£0000,X=P'000 X=Q, 0000,
& =% (Z: line bundle) 000, Kovaes 00D ODO0DOO.

Main Theorem. X 0 Picard number 1 0 n-dim smooth complex projective variety 0 O 0. OO ample
vector bundle & of rank ron X 0000, 00000 p<r0000 AP0 APTx 00000000, X 2P
000 X=Q, 0000, X 0 Picard number 0 1000, KovacsOOOOOOOODO.

Remark. 201000 Ross 000000000000 DDO ([Rosl0]). 000 [Rosl0) 000000 DOOOODOO
000 (0D &—-Tx O000)00000000000000. 00000000 sheaf stability 0000000
O0000000000. 000 [ADKOS)OOODOoOooooooooooooo.

Sheaf stability

Definition 5. X 0 n-dim projective variety, # O fixed ample line bundle O O O . Torsion-free sheaf .# 0O
slope O 0O,

_c(F)-c ()1
nF) = : rk(?@) '

Torsion-free sheaf .# O semistable 00000, 000 £C.# 0000 w(&)<u(#)0D0ODOO0DOO.
Fact 6 ([HN75]). Torsion-free sheaf .# 00 0 O, filtration
F=F2F12 2 F1 =0,

0 2, = %/ %110 semistable 00 u(2y) < --- < u(Z,)00000000000O. OO0 £ O Harder-
Narasimhan filtration 0O 0 O .

Outline of Proof

ANPE — APTx 00O X 00O rational curves 0 minimal dominating family H 0000 O ([Miy87]).

Definition 7. Irreducible component H C RatCurves™(X) 0000000 O, minimal dominating family O
agooono:

e H-curves X O OODO,

e 10000 ze XOODO H-curves 00 00O subvariety O proper.
1



Case 1. degf*& =r ([f]€e H) OOO
[Rosl0)00DOOO0OOO. r000000D0OOO [ADKORJOOOOOO.

Case 2. degf*¢=r+1([fle H)ODO
[Ros10] 0000000 OOOO. Projective space 000 OOOOO.

Key Lemma ([Ara06], [Kol96] 00 00O slope DO 0). X O Picard number O 1, H O Case 2 0 minimal
dominating family 000. 00 2 CTx 0 w(&) <u(2) 000000000000, X =P~

Tx O Harder-Narasimhan filtration
Tx=P02512  2F, 2 Fk1=0

000,9=%,=2,000000000000.
qg=tkAPEDODO0D0O NMMANPE—-NINPTx. D00 cwrve CC X OOOO CODOODOOODODOO,

NAElc— R A0k (A0 Dy ® - @ A2y )|c
ot tar=q

000000 semistable 000000O00O0O.
Fact 8. (F @ ¥9) = w(F) +(94). p(\*F) = ap(F).

000 slope 000000000, u(&) <p(2). 00000 X =P,
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