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The starting point

For any closed orientable smooth 4-manifold M
there is a simple branched covering M — S*

M = M(F,w), with F C §* and w : 71 (S* — F) — X4
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. d =) F = smooth surface with nodes (P. 1995)
d=>5 F = smooth surface (Iori-P. 2002)




Handles and ribbons

Bobtcheva-P. 2004
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Any closed orientable 3-manifold
is a boundary simple cover of S°
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Mowves and singularities
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Removing the singularities




4-dimenstonal 2-cobordisms

Representing W* = Mg x [0, 1] UHil,SUHJ%S (Mjy connected)
as symple covering of S[?l/g,n = B4 —Int Bf*/2 branched over F
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Bounded 4-manzifolds

For any compact connected orientable smooth A-manifold
M with k£ boundary components there is a symple branched
covering M — S* — UleInt Bf* satisfying the property x

_—
p
1/2-handles
M B*

Ribbon surface |=
for W,

k=1

k>1

~3 Ribbon surface pzZ-
for Wf*




Open 4-manzifolds

For any open connected orientable 4-manifold M there
is a simple branched covering M — S* — X with the
property %, where X C S* is homeomorphic End M

End M
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Any R . is a simple branched cover of R, o dard
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Topological 4-manzifolds

For any closed orientable topological -manifold M
there is a simple branched covering M — S* satisfying
the property * with a possibly wild branching surface F

p: M —{pt} - R* p: M — S
simple covering ~~  simple covering
branched over F C R* branched over F C S*

F has one wild point (if M is not smooth)

Can we choose F to be a topological surface
and limit the wildness to the inclusion F C S*2
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