Michigan Math. J. 59 (2010), 269-281

Complete Intersection Points on
General Surfaces in 3

ENRIicO CARLINI, LucA CHIANTINI,
& ANTHONY V. GERAMITA

1. Introduction

A recurrent theme in classical projective geometry is the study of special subvari-
eties of some given family of varieties. For example: How many isolated singular
points can a surface of degree d in P3 have? Under what conditions do members
of a certain family of varieties contain rational curves, or contain a linear space
of some positive dimension? Other examples of similar questions can easily be
provided by the reader.

The study of the special case of complete intersection subvarieties of hyper-
surfaces in P” has been the subject of a great deal of research. It was known to
Severi [S] that, for n > 4, the only complete intersections of codimension 1 on a
general hypersurface are obtained by intersecting that hypersurface with another.
Indeed, the problem can be seen as a particular instance of the general problem of
determining subvarieties of general hypersurfaces in P” (see e.g. [GrH; Gro; L]).

In [CChG] we proposed a new approach to the problem of studying complete
intersection subvarieties of hypersurfaces. This approach uses a mix of projective
geometry and commutative algebra and is more direct than the usual methods for
addressing the general problem. With our approach we were able to give a com-
plete description of the situation for complete intersections of codimension 7 in
P" that lie on a general hypersurface of degree d whenever 2r < n 4 2. The main
result of [CChG] is as follows.

THEOREM 1.1. Let X C P" be a generic degree-d hypersurface, where n,d > 1.
Then X contains a complete intersection of type (ay, ...,a,), with2r < n+ 2 and
the a; all less than d, in the following (and only in the following) instances.

e n =2: thenr = 2, d is arbitrary, and a; and a, can assume any value less
than d.

en=23,r =2 ford < 3 we have that a; and a, can assume any value less
than d.

e n=4,r =3: ford <5 we have that a,, a,, and a3 can assume any value less
than d.

en=6,r =4o0orn=_8,r =5: ford < 3 we have that ay,...,a, can assume
any value less than d.
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