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1. Introduction

Sanderson [9; 10] studied the grolip , of bordism classes of “oriented” closed
(m — 2)-manifolds ofn components ilR”. He showed thaL ,, ,, is isomorphic
to the homotopy group,, (\//;*$2); in particular, the bordism group,, ,, for

m = 4 is given as follows.

THEOREM 1.1 (Sanderson).

Li,Z2(Z2® - ®ZL)B LD - D2L).

nn-1 nn=Y(n-2)
2 3

In particular, we havel 41 = {0}, L2 =Z,, andLs3 = Z3® Z2

Similarly, there is a group of bordism classes of “unoriented” cloged- 2)-
manifolds ofn components irR”. We denote the group b¥L,, ,. The aim of
this paper is to determine the bordism grdip,, , for m = 4 via purely geomet-
ric techniques.

An n-component surface link is a closed surface embeddedifi (smoothly,
or PL and locally flatly) such that an integer {i ..., n}, called thelabel, is
assigned to each connected component. We denodig Ky the label of a con-
nected componenk of F. The ith component ofF is the union of the con-
nected components @ that have labed. Theith component may be orientable
or not, and it could be empty. We often denotezacomponent surface link by
F1U-.-UF,, where eacltF; is theith component of". Two rn-component surface
links F and F’ areunorientedly bordantf there is a compact 3-manifoléd/ =
", W; properly embedded iR* x [0, 1] such thatW; = F; x {0} U F/ x {1}
fori = 1,...,n. In this paper,F ~p F’ means thatF and F’ are unorient-
edly bordant, andF =, F’ means that they are ambient isotopicRA. The
unoriented bordism classes ofcomponent surface links form an abelian group
UL, such that the sumH] + [F'] is defined to be the clasg[Ll F'] of the
split union F LI F’. The identity is represented by the empiy= ¢ and the
inverse—[ F] is represented by the mirror image Bf The following is our main
theorem.
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