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Consequently, we will not approach this problem at the level of arbitrary concordance. Instead,
we will restrict our attention to concordances which are constructed by a particular application of
the surgery technique of Gromov and Lawson. Such concordances will be called Gromov-Lawson
concordances. Before discussing the relationship between surgery and concordance, it is worth

recalling how the surgery technique alters a psc-metric.
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go + dt?

Figure 1.2: The concordance § on S™ x I, formed by taking a conncected sum of metrics h and g.

12.8 Surgery and positive scalar curvature

We begin by stating the Surgery Theorem of Gromov-Lawson and Schoen-Yau.

Surgery Theorem.([14], [38]) Suppose X admits a psc-metric and X' is o manifold which is

obtained from X by surgery in codimension > 3. Then X' admits a psc-metric also.

In their proof, Gromov and Lawson show that a psc-metric g on X can be replaced with a psc-
metric gyiq which is standard in a tubular neighbourhood of the embedded surgery sphere. More
precisely, let ds? denote the standard round metric on the sphere S™. We denote by gr(6), the
metric on the disk D™ which, near 8D", is the Riemannian cylinder §2ds?_, +dr? and which near
the centre of D™ is the round metric §2ds?. The metric g}%,.(6) is known as a torpedo metric, see
section I1.2 for a detailed construction. For sufficiently small § > 0 and provided n > 3, the scalar
curvature of this metric can be bounded below by an arbitrarily large positive constant. Now, let
(X,9) be a smooth n-dimensional Riemannian manifold of positive scalar curvature and let SP

denote an embedded p-sphere in X with trivial normal bundle and with p + ¢+ 1 =n and ¢ > 2.






