
GRAD STUDENT GEOMETRY AND TOPOLOGY SEMINAR

FALL 2017 PROGRAM

Meeting coordinates: Wednesdays, 12.00pm-1:00pm at DRL 4C4

Long-term topics that we elected to cover, in this order (though possibly only one
might be feasible this semester, with the others being carried over to the spring):

(1) Metric Riemannian Geometry. The plan is to use [Fuk06] as the main
reference, complementing it with the references therein for each of the
subtopics, which include Gromov-Hausdorff convergence, finiteness theo-
rems, almost flat manifolds, collapsing manifolds, Morse theory of distance
function, Soul Theorem, Alexandrov spaces, and Cheeger-Colding Theory.

(2) Special holonomy and G2-manifolds. Closed manifolds with special
holonomy, in particular G2-manifolds, have attracted considerable interest
lately. Possible starting references are the books of Joyce [Joy00, Joy07].

(3) Total curvature of knotted submanifolds and Morse Theory. Top-
ics stemming from the Fary-Milnor Theorem and the Chern-Lashof Theo-
rem, see [CL57, Mil50, F4́9, Sun76].

Short-term topics we elected to cover this semester, not necessarily in this order:

(1) Focal radii of orbits [GS]. Every effective action of a compact Lie group
on a unit sphere admits an explicit orbit whose principal curvatures are
bounded from above by 4

√
14.

(2) 4-manifolds with Ric > 0 and T 2-action. The connected sum of any

number of copies of CP 2, CP
2
, and S2 × S2 is known to carry metrics

with Ric > 0 and to admit isometric T 2-actions. Both of these geometric
properties can be realized simultaneously [BkM07].

(3) Isometry-invariant geodesics. Existence of geodesics invariant under
isometries is studied with Morse theoretic methods [Gro74].

(4) Besse RPn’s are standard. Any metric onRPn, n 6= 3, with all geodesics
closed must have constant sectional curvature [LS17].

(5) Curvature homogeneous metrics on SL(2,R). An infinite-dimensional
family of complete curvature homogeneous metrics on SL(2,R) is con-
structed, using its Iwasawa decomposition and a Berger-type deforma-
tion [SW15].

(6) Gauss map for surface in 4-space. Topological restrictions are placed
on the Gauss map for surfaces inR4, and the prescribed Gauss map problem
is studied [Wei84].

(7) Minimal Surfaces and Spectral Geometry. Topics related to mini-
mal surfaces and connections with spectral geometry, following [SY94] and
references therein.

(8) Area bounds for free boundary minimal surfaces. Sharp area bounds
for free boundary minimal surfaces in the unit ball are obtained in [Bre12,
BH17].
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