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I 1 (Theorem 2.1.3). Q % 3 RILIHFFRIELRIK, g: 0 — C ZHFR EOZRMAI 7 74 7L —>av ik
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2 BEMNGIVINI MEANORBEEROEFERIEM

2 OHORMEIX, A" DD a2 v 37 bMud & EHERN 72 2 v 87 MUANDO B FEEAR DR N LR TH 5.
A% [11] (% Hirzebruch #hfi oI 3 FEHO BARW 2 WHBEG G %2 EF L, (L&D A2 @ Hirzebruch hifii~od 2
Yo7 MUK LT, 206 OWEIGR 2 GREIGE T % &, HEPE~OBEER R 2 v 87 MME (P2, P ~
DOBEHGERDPHELTEL I E2R L.

AL D Chapter 2 TlF, “ KU 7 74 7L — a2 v iz T 25D A3 @a v 87 MBSk L, 3 Xt
FHY 2R~ ORLHERN 72 a2 > o8 7 MU (PP, P?) ~DOWHBEGER 2 R RICHER L 2. 205 OXHBESHRIZ, UT
D elementary link Z &5 2 L THSN 5.

EH& 2 (Definition 1.2.1). X % 3 XuIERBEFELRE, o: X — C 2 Picard 4% 1 DU SRS & 3
B.rC X ZIERREERHMRE 2 IZMHE L, o: X > X & r IS0 E T 5. 22T —Kg 3 (00 9)- B
REMGET 5. T 5 &, i NE(X/C) DM WGtk S Ky-B1TH 270, ZOUHES y: X — ¥ BHEET 5.
Y 5 CRFBEINFET S L, RO ZE 5.

¢ X v M
X/ \Y
ol B
C=———C.

U BN EHTH S EE, KK (1) % r ZFil& Uz elementary link &\ 9. KT, o-FIAK T Y T
DIRFEL % elementary link DBIAEF & -3, [1, Proposition 3.5] & 1), elementary link D5 5§ K113 FZHE
RTINS 5. SRR C DA S 227254, elementary link 2 X > Y LWEEET 528 b H 5.

RIZHNEET ZARDLTIE, TEK 2 DIRE DN 72 Z 41, elementary link 2K TE 2 2 LS N Tk,

e CMNPXHTr B o-7 7 A4 N—NDER F 7213 HOBE [10].
e o MIRME 7 74 7L —3 a v Tr oYW OBE [2].
o o WKM7 74 7V —3 a v T r BERR -7 7 A N — DR DG4 (5]

MY — CiE, 1,2 BHORW TR PP, 3 FHORU TR XA 7 74 7L —>avick s, W3 %
HORBICE T, r WRE -7 7 A N— DDA TH, FERD elementary link 2K TE % 2 & 2 Aiw
TR L T3 (Lemma 1.6.1).

R0 2 T EAR DR T R, BERR T DK 25T D DYIERLTH 2 0B TRE 5.

R 2 (Lemma 1.6.2, Theorem 2.1.6). (Q, Dy, Dy) % R 7 74 7LV —>a v g: Q = P! LWliz§ 5 A3
Davy MuE L, Dy DYEEHTH 2 LIRET 5. DI, LT D 70,



(0) D DFESES s 1T f-UIWIC R 2.

(1) s ZHly & L7 elementary link gy: Q -» P ZMD, ZOH1ThH 5 PP Hi% p: PP L T2.Dpy %
Dy © P TOIRFEEH, D, % elementary link DBISKET- £ $ 2 &, (P, Dy, Dyy) & p EWNLT 2 A3 D
avyRy Muki s,

(2) 0 =p(Dysy) EEBL. 2O, % 00 LD 7 7 A N—DIEME 71Z M2 Tl & L 7 elementary link D&
R gr: P> P DMFEL T, P IZ PP OHBEMI -7 BHTH Y, 2 DHIIKNT Dy & Dy O P
TORKREME 2 5.

p': P’ — P! % elementary link D1 TH 2 P2 E T2 &, FEid p/ 13 | 2 &LV ORIBEELD 72 THIE
RTHAONS fiE>Tgy: PP — P % LIS TIBFH, Dyp = p'*(00) LT3 L, g3.Dpr C PP X I 2ELF
H&7%%, Tk P2 CRT. Ko T (P, Do Dya) i3 p EWINLT 2 A3 Dav 7 MuThH B, 2o DFHE
LER 2 05, A3 DR O\ (D, UDy) = PP\ P2 235 2 ROWNEHGH 2145

(Q.D}, Dy) s (P, Dy, D) v (P, Dpay Dy ) ——— (P2, P2) )
al rl P
P! P! Pl

EXE 3 (Theorem 2.1.7). (Q, Dy, Dy) % “ KM 7 74 7L —>av q: Q - P LWL T2 A3 oav .8y
MbE L, Dy DSIEBLTH 2 ERET 5. 00 = q(Dy) EBL. ZOK, 00 LD 7 7 AN—DORHEZHRLE LT
elementary link D&R hy: Q > Q' DMFEEL T, Q' 1FIERF R K@il Q° c P* & 2 Kilhi r 12ih > 7218
FTHY, ZDHINAT D) 13 Dy D Q TORFELML 7% . HIZ, elementary link DT E L TR S5 X
774 7v—vavezqgd . 0 2P 95 L, D, = ¢ (c0) 13 P3 N kil & FRCdH 5.

Fi3 g i r 2 EOHETVEHYN ORBLEP L THRIERTE L6015, 5T hy: Q' — Q% ricih- I8
FHET B, D)y C QR r AGL RIS 55, Sk QQ LET. b Qo PP & Q) OTEN SO
W LT 5 L, [4, pp.117-119] L AREDERIC K D, & 2 Pl P2 C PP okt LAY Q° \ QF = PP\ P? 2%iFi
ENB. koT(Q,D), D)) I3 g EMT 2 ABDav 7 METH B, IO DHEEEEH 3 5, A3 DI
B Q\ (D, UDy) =P\ P2 2358 T 2 ROWHHER %G5

(Q.Dy.Dy) "5 (@D} D))~ (@ Q) s (B 3)
7l ql
Pl ——— P

3 3RTIEEE G OEZEIVINT MME

3 OHDORMEX, IEROMEZ AN T 7 4 V20 G 12X § % Hirzebruch O MEDFZEKRTH 5.
Gl-variety & &, TABBHEGESY G L MR 2 GIAEHZ b OZRIED 2 L TH 5. Gl-variety DHFZEIE
Hassett-Tschinkel [5] 12 & D #]& T 7 S 41, LA Hassett-Tschinkel [5], Huang-Montero [7], Fu-Montero [3] 5
12 & > TIFRFEE Fano Gl-variety D3 EDHED ST w5,

AFL D Chapter 3 Tl&, G3-variety % del Pezzo 7 7 4 7L —% a v DI RS AEZ MO K . fER L
L T G}-variety D% 5.2 2 GI-1EH, B Gl -Ri&i% K5 del Pezzo 7 7 4 7L —v a vy 25 L T 5:

EE 4 (Theorem 3.1.2). f: X — C Z it LD del Pezzo 7 74 7V —> a3 ¥, D C X #HEMAT- & L7
&, DUT A,



(1) X SREBES X\ D L7 2 G-Riik % .
Q) fIRPEHTHY, DI f OWIPL-K D, & f-7 74 8— D, OHITH 3. HiZ Dy, D, & X DEBIAT
HEx AT 5.

I 4 DFEHOAREN 2 E, f KM 7 74 7L —3 a v OBAEIC G-EEDHFIEL 20 2 & DE
B (Proposition 3.4.4) TH 5.

SE 3R

[1] Alessio Corti. Factoring birational maps of threefolds after Sarkisov. J. Algebraic Geom., Vol. 4, No. 2, pp.
223-254, 1995.
[2] Harry D’Souza. Threefolds whose hyperplane sections are elliptic surfaces. Pacific J. Math., Vol. 134, No. 1,
pp. 57-78, 1988.
[3] Baohua Fu and Pedro Montero. Equivariant compactifications of vector groups with high index. C. R. Math.
Acad. Sci. Paris, Vol. 357, No. 5, pp. 455461, 2019.
[4] Mikio Furushima. A birational construction of projective compactifications of C* with second Betti number
equal to one. Ann. Mat. Pura Appl. (4), Vol. 178, pp. 115-128, 2000.
[5] Brendan Hassett and Yuri Tschinkel. Spaces of sections of quadric surface fibrations over curves. In Compact
moduli spaces and vector bundles, Vol. 564 of Contemp. Math., pp. 227-249. Amer. Math. Soc., Providence,
RI, 2012.
[6] Friedrich Hirzebruch. Some problems on differentiable and complex manifolds. Ann. of Math. (2), Vol. 60,
pp. 213-236, 1954.
[7] Zhizhong Huang and Pedro Montero. Fano threefolds as equivariant compactifications of the vector group.
arXiv preprint arXiv:1802.08090, 2018.
[8] Takashi Kishimoto. Compactifications of contractible affine 3-folds into smooth Fano 3-folds with B, = 2.
Math. Z., Vol. 251, No. 4, pp. 783-820, 2005.
[9] Mariusz Koras and Peter Russell. Contractible threefolds and C*-actions on C3. J. Algebraic Geom., Vol. 6,
No. 4, pp. 671-695, 1997.
[10] Masaki Maruyama. On a family of algebraic vector bundles. In Number theory, algebraic geometry and
commutative algebra, in honor of Yasuo Akizuki, pp. 95-146. Kinokuniya, Tokyo, 1973.
[11] Shigefumi Mori. A% @ rational ruled surfaces ~ D&)A AIZD>C. Sirikaisekikenkyiisho Kokyiroku,
Vol. 183, pp. 31-50, 1973.
[12] Stefan Miiller-Stach. Compactifications of C3 with reducible boundary divisor. Math. Ann., Vol. 286, No.
1-3, pp. 409-431, 1990.
[13] Masaru Nagaoka. Studies of compactifications of affine homology 3-cells into del Pezzo fibrations. PhD
thesis, The University of Tokyo, 2020.
[14] Chakravarthi Padmanabhan Ramanujam. A topological characterisation of the affine plane as an algebraic
variety. Ann. of Math. (2), Vol. 94, pp. 69-88, 1971.
[15] Tammo tom Dieck and Ted Petrie. Contractible affine surfaces of Kodaira dimension one. Japan. J. Math.
(N.S.), Vol. 16, No. 1, pp. 147-169, 1990.



