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Ũl ul

ul

vp ul

Pp ul Pp ul

vp 0 Pp

Ũl
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Ũl Pp

Pp

Pp

Sn

A

A



CleavSn

χ Am Nχ
1 , . . . , N

χ
k

k
i 1 Nχ

i

χ Am Am π0 βχ m 1 j

1, . . . , k Sn χ

Nχ
j χ Am

Am χ Am Am

Am

Nχ
j l Cl Cl

Am Am

l Cl Am

Nχ
j l Cl l Cl

Nχ
i pi1 pij

Ni
j
l 1 pl

π0 βχ χ Am

Am

F Pat Am

F A 1,1
!!

##

F A 1,2

##
F A 2,1

!! F A 2,2



1, 2 1, 1 , 1, 2 , 2, 1 , 2, 2

Udiag

G

Am

G Am

Am Udiag

G Am 1,1
!!

˜res

##

MSn k m
Am

ˆres
##

M π0 β T,P Am

ϕAm !! G Am 2,2

G Am 1,1

G Am 2,2 ˆres

M Ni

Am
:

χ Am

M Nχ
i

Nχ
i i χ CleavSn Sn; k

MSn k m
Am

Nχ
i k m Sn

Am

Nχ
i

Am

Nχ
i pi Nχ

i Sn



Ωn
pi
M Am

M Ni

Am
Nχ

i Sn

Ni pi fi : Sn M fi pi

M Ωn
pi
M Am

M Ni

Am
G Am 2,2

G Am 2,2 : M Ni

Am
Ω pi Am

ˆres res : MSn k m
Am M Ni

Am

G Am 2,2

ϕAm

Nχ
i Sn

Am Ni pi

pi

f1, . . . , fk m χ M Ni

Am
pi Ni pi

G Am 2,2 Mk m Am

res : MSn k m
Am CleavSn ; k M Ni

Am CleavSn ;k

χ Am CleavSn ; k

Nχ
i Sn

Nχ
i

Sn, Ni

Am CleavSn ; k

Am CleavSn ; k



f : E B

E, f 1 b B, b

res

res

ˆres G A 2,2

res ˜res

˜res

χ F A 1,1

Am

G F : Pat Am

χ Am
k
i 1 Ni k m

k 2 m D1, . . . , Dk 2 m

res : MSn
Am M

k
i 1 Ni

k 2 m
i 1 Di

Am
,

χ pi Ni

Dj pi Sn

Ω pi Am
pi

χ

F Am 2,2 : M
k
i 1 Ni

k 2 m
i 1 Di

Am
Ω pi Am



G Am 1,1 G Am 2,2

F Am 0 MSn k
Am

##

%%..............

G Am 1,1
!!

##

55//////////////

6600000000000000
MSn k m

Am

ˆres

##

∆111111

77111111

F Am 1,1
!!

##

pr

''

MSn 2 k 1
Am

ˆres

##

M π0 β T,P Am

ϕAm !!

∆000000

66000000

G Am 2,2

η2222222

772222222

Mk 1 Am

γ !! F Am 2,2

∆

η χ Am

π0 βχ m 1 k 1 m 1 k 2 m

D1, . . . , Dk 2 m η

ϕAm
m 1 Mk 1 j k 2 m

Mk 1

η Dj

F : Pat Am
Udiag

F Am 1,1

F Am 0

F Am 1,1 k

Sn M k 2

F G pr

k 2 χ Am

F Am 0 χ MSn

χ



F

F m F

Am An F F : Pat Am

Udiag

Am

CleavSn

CleavSn

MSn k CleavSn ; k MSn
Sdim M k 1 .

CleavSn ; k H CleavSn

H MSn

CleavSn ; k CleavSn ; k k

En 1

CleavSn CleavSn

A Ob Pat Ai F

A

F A 2,2 F A 2,1

ϕ!
A : F A 1,2 DΩF A 2,2 F A 1,1 DΩF A 2,1



ϕ!
A

dim M 2 k 1 dim A dim M k

1 dim A dim A

MSn k
A MSn

A

∆ pr

A MSn k
F A 0 Sdim M k 1

A A Pat Ai

A A

A

MSn k CleavSn hocolimA Pat Ai
F A 0 Sdim M k 1

hocolimPat Ai
F A 0

Sn M χ CleavSn ; k

fi i

fi MSn

CleavSn ; k

CleavSn ; k



MSn

CleavSn ;k

Sdim M k 1 MSn

CleavSn ;k
Sdim M k 1

hocolimA Pat Ai
F A 0 CleavSn ; k

MSn

CleavSn

χ CleavSn MSn

CleavSn
MSn

CleavSn ; k

CleavSn

CleavSn SO n 1

MSn k
SO n 1 k Am

##

&&3333333333333333333333

MSn k m
SO n 1 k Am

∆4444444444

884444444444

MSn 2 k 1
SO n 1 k Am

Am SO n 1

MSn k CleavSn SO n 1 ; k MSn
Sdim M k 1 .



H MSn
n 1





En 1 n 1

MSn

CleavSn MSn

1

CleavS1 MS1

M MS1

M

MS1

MSn



MSn

N n 1 MN

Ni N

N n 1

N n 1

S1 3

S1

MS1 ϕ!!

##

MS1
MS1

ev

##
M

∆ !! M M



ev S1 MS1

S1 S1

ev

S1 MS1
MS1

ev

S1 MS1
S1 M

S1 M M

ϕ S1

ϕ ϕ!

CleavSn

SO n 1 MSn

CleavSn

res SO n 1

CleavSn Ob CleavSn SO n 1

Sn SO n 1 Sn SO n 1 n 1

Ni TimberSn α.Ni α SO n 1

MSn k .α !!

res

##

MSn k

res

##

M
k
i 1 Ni

.α !! M
k
i 1 α.Ni

SO n 1

k MSn
SO n 1



ϕ : MSn

T,P MSn k
SO n 1

SO n 1

T, P MSn

T,P

ϕ

SO n 1 CleavSn

HSO n 1 MSn

Sn n 1

N n 1

S1 3

K Emb S1, 3

e : N n 1

e Cleav e

N



e : N n

ι : n n 1 n

Cleav e Cleav ι e

n 1

ι n N
n 1 N

P n N S1 S0

n 1 N n 1

P N S1 S0

P

K : S1 3

CleavK

MS1
E2

S1 2

N1 N2 M
2
i 1 Ni

M4

Mπ0 β T,P M
2
i 1 Ni

3 dim M

H MS1

H MS1
H 3 dim M MS1

2 CleavSn ; 2 2 dim M

H MS1



T, P Ni

Ni

N2

N2

N1

N1

N1

N2

N1 N2

Cleav e



e : S1 n

S1 2

S1 2

K Emb S1, 3

p 2 K 1 p 2

K : S1 2

2 3

S1 3

H MS1

K 2 γK 2

2 P Hyp2 P

K P γK P K γK
2

CleavK K 2



CK CK

γK

crossing

1

−1

1, 0, 1

γK γK γK
γK γK

2 γK 2 γK
i 1, . . . , 2 γK 2 γK Ki

Ki

2

Ki



Ki

CleavKi Ki

2

CleavKi

Gord
K

Gord
Ki

j

j

M S1

CleavKi MKi

M S1
π0 Ki M S1

M S1

CleavKi

Ki

M S1

M S1
M S1

MS1

S1 MS1

S1 S1

M S1

Gord
K

Gord
K

S1 2



K

M S1

H M S1



En






