A certain type of affine surfaces

with isomorphic cylinders
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V, W: variety

Definition
o VEWDRYY VY —FAR =V x, Al = W x, Al
o W: HUZRF 1HF <= FED VI LTV x Al & W x4 Al 72
51XV~ W
) Ga:(Al,—f—k)

) v X —[AHL 7 variety DRERE 5%

Fact (W. Danielewski, 1989)

X: k-scheme

V, W: affine k-scheme with principal G ,-bundle structure over X
then

V x Al ~ W x, Al

principal G,-bundle = 7 7 1 N—IZi#i > 7= G, fEf % Hi> Al-bundle
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Theorem (W. Danielewski 1989, K. H. Fieseler 1994)

Wi :=V(x™z — y? + 1) C A® = Speck|x, y, Z]
Al = Al Lat\{o} Al : affine line with double origin
then

QiAj=W,ZW,
Q@ W,,: principal G,-bundle over Al
(thus W; x Al ~ W; x Al)

| N\

Theorem (R. Dryto 2007)

X = SpecA: nonsingular affine variety with ®(X) > 0

H =L, V(f;) : irr decomp, f, ..., fm € A prime element
X=X ux\H X

then ~

ﬁ (affine varieties with principal Gs-bundle structure over X ) —

isomorphisms of varieties
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Zho QBN SIRDEENEZ 505,

Open Problem

Y : prevariety

W : affine variety with principal G,-bundle structure over Y

D& ZE, V: variety \IZX LT

V x, Al ~ W x Al<=> V : affine with principal G,-bundle structure
over Y 7 ?

prevariety = integral scheme of finite type over k, not necessarily separated

example:
X=X Lix\H X
1&1 = Al I—'Al\{O} Al
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Main Theorem 1

Main Theorem 1

Y : 1-dim nonsingular prevariety

Y’ : nonsingular curve with ®(Y') > 0 (<= Y’ # Al, P!)

I:'Y — Y’ : dominant morphism

W : affine variety with principal G,-bundle structure over Y

V : variety

then

V x, Al ~ W x, A'=V : affine with principal G ,-bundle structure
over Y
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Main Theorem 1 D&
Y : 1-dim nonsingular prevariety

Y’ : nonsingular curve with &(Y’) >0 (<= Y’ # Al, P!)
I:' Y — Y’ : dominant morphism
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Main Theorem 1 #mofrEizowT

Main Theorem 1 DRE

Y : 1-dim nonsingular prevariety

Y’ : nonsingular curve with &(Y’) >0 (<= Y’ # Al, P!)
I:' Y — Y’ : dominant morphism

{212, (R. Dryto (2007)) T dim X = 1 D X AMEE & 723

Theorem (R. Dryto 2007)

X = SpecA : nonsingular affine variety with ®(X) > 0

H =L, V(f;) : irr decomp, f, ..., fm € A: prime element
)? =X I—lX\H X

then
ﬂ affine varieties with principal G,-bundle structure over X ) =

isomorphisms of varieties

[: X — X: dominant
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Main Theorem 1

Y : 1-dim nonsing prevariety

Y’ : nonsing curve with ®(Y’) >0

I:'Y — Y’ : dominant morphism

W : affine variety with principal G,-bundle structure over Y

V : variety

then

V x Al ~ W x, Al <= V : affine with principal G,-bundle structure
over Y

(FEAFE)p: V — Y DL D, principal G,-bundle TH 25 Z & %R .
O p:VaVx{al = VX Al Wx Al = W = Y
Q@ p:V— V//G, = SpecOy(V)® : GIT quotient morphism,
V' //G,: nonsing affine curve
QY LV//G,p:V—YEp:V—V//G,» Gz IEHEL”
ThHhdI %R
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Corollary to Main Theorem 2

X, Y : prevariety

Y’ : variety with ®(Y') > 0 and dim Y’ = dim Y
I:'Y — Y’ : dominant morphism

V : principal G,-bundle over X

W : principal G,-bundle over Y

then

QVW=—Xx~Y
Q@ VAl Wx,  Al—= X~Y

37405, Y EOD principal G,-bundle & ) ¥ X' —[F%L 7 principal
G,-bundle I3 Y EOEHLDIZE S
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Main Theorem 2

Main Theorem 2 (Generarization of Fujita-litaka, Nishimura)
X, Y : prevariety

Y’ : variety with ®(Y’) > 0 and dim Y’ =dim Y

I:'Y — Y’ : dominant morphism

51, S5: VLG variety with dim S; = dim S,

p: V. — X : 51-bundle

qg: W — Y : Sy-bundle

If®: V. — W : isomorphism

then d¢: X — Y : isomorphism s.t.

®: iso

v —= W
"L o Lq
X —— Y
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Main Theorem 1

Y : 1-dim nonsingular prevariety

Y’ : nonsingular curve with &(Y") > 0

I:'Y — Y’ : dominant morphism

W : affine variety with principal G,-bundle structure over Y

V : variety

then

V x Al ~ W x, Al==V : affine with principal G ,-bundle structure
over Y

Q@ Y L@ affine principal G,-bundle D43 %8
@ Main Theorem 1 ® &R tib
Q@ U U/NEIRILR(Y) DIE % AT
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