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A remark on the homotopy type of the
classifying space of certain gauge groups

By

Shuichi TSUKUDA

1. Introduction

L et P k  b e  the  principal SU  (2 )  bundle  over a  closed simply connected
4-manifold X with c2  (Pk) =  k, gk its gauge group and g°k its based gauge group.
F or integers m and n, le t  (m, n) denote the GCD of m and n  if mn* 0, (m, 0)
= (0, m) = m . In  [3], it is show n that gk r e i f  and only i f  (12/d (X ), k) =
(12/d (X ), k') where d (X ) =  1 if the intersection form of X is even and d (X)
=  2  if odd.

In  th is  p ap e r w e  s tu d y  th e  homotopy ty p e  o f  B k . T h e  purpose o f this
paper is to show the following result.

Theorem 1.1. If Bgk is  homotoPy equivalent to Bgv, then (k, p) = , p)
for any prime p.

Note that the result for p = 2, 3 is obtained from the result o f  [3].
T heorem  is p roved  by  com puting  th e  Postnikov in v a r ia n t  o f  (Bgk)(p)

which is B k  localized at p.
B y  [1], we have two homotopy equivalences

Bgk  M a p k  (X, BSU (2) )

and

=  M ap' (X , BSU (2) ) .

For a fixed prime p 5, denote HP - (p) by B an d  p u t (c f . [2])

M k ,X  = Mapk (X, HP')(p)
Mapk (X , B)

= Map' (X, H P " )  (p)

Map' (X, B).

Consider the  Postnikov invariant k 2 P - 2 (Mk,x). I f  Bgk Bgv, then k2 P - 2 (Mk.x)
= W P - 2 (Mkr,x) for all p . So, to prove Theorem 1.1, we have only to show
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