Results from MathSciNet: Mathematical Reviews on the Web © Copyright American Mathematical Society 2005

MR1758801 (2001k:57023) 57M60 Geiges, Hansjörg (NL-LEID-MI) ; Rattaggi, Diego (CH-ETHZ) Periodic automorphisms of surfaces: invariant circles and maximal orders. (English. English summary) Experiment. Math. 9 (2000), no. 1, 75–84.

W. H. Meeks, III [J. Differential Geom. 14 (1979), no. 3, 377–383 (1980); MR0594708 (83e:57003)] considered orientation-preserving diffeomorphisms of finite order on a compact orientable surface F_g of genus g. He showed that if g ≤ 10, then the diffeomorphism has an invariant circle. If g = 11, then there need not be an invariant circle; nevertheless, in some sense, “most” periodic orientation-preserving diffeomorphisms f: F_g → F_g have an invariant circle; i.e., a circle C embedded in F_g such that f(C) = C. This led Meeks to conjecture that for an infinite number of g, every such diffeomorphism must have an invariant circle.

The authors use Meeks’ own technique to do a numerical search and give evidence that Meeks’ conjecture may be false. They show that for exactly 43 values of g, 0 ≤ g ≤ 105, every orientation-preserving diffeomorphism of finite order has an invariant circle, but for 106 ≤ g ≤ 10 000, this is not the case.

The authors also consider the existence of invariant essential circles as well as nonorientable surfaces. David G. Wright (1-BYU)

[References]

1. I. Berstein and A. L. Edmonds, ”On the construction of branched coverings of low-dimensional manifolds”, Trans. Amer. Math. Soc. 247 (1979), 87–124. MR0517687 (80b:57003) 2. E. Bujalance, ”Cyclic groups of automorphisms of compact nonorientable Klein surfaces without boundary”, Pacific J. Math. 109:2 (1983), 279–289. MR0721920 (85f:30081) 3. E. Bujalance, J. J. Etayo, J. M. Gamboa, and G. Gromadzki, Automorphism groups of compact bordered Klein surfaces, Lecture Notes in Math. 1439, Springer, Berlin, 1990. MR1075411 (92a:14018) 4. M. P. do Carmo, Riemannian geometry, Birkhäuser Boston Inc., Boston, MA, 1992. MR1138207 (92i:53001) 5. D. R. J. Chillingworth, ”Winding numbers on surfaces, II”, Math.

Ann. 199 (1972), 131–153. MR0321091 (47 #9624) 6. W. J. Harvey, ”Cyclic groups of automorphisms of a compact Riemann surface”, Quart. J. Math. Oxford Ser. (2) 17 (1966), 86–97. MR0201629 (34 #1511)

Results from MathSciNet: Mathematical Reviews on the Web © Copyright American Mathematical Society 2005

7. R. Kirby, ”Problems in low-dimensional topology”, pp. 35–473 in Geometric topology (Athens, GA, 1993), vol. 2, edited by W. H. Kazez, AMS/IP Stud. Adv. Math. 2, Amer. Math. Soc., Providence, RI, 1997. MR1470751 8. W. H. Meeks, III, ”Circles invariant under diffeomorphisms of finite order”, J. Differential Geom. 14:3 (1979), 377–383 (1980). MR0594708 (83e:57003) 9. W. H. Meeks, III and J. Patrusky, ”Representing homology classes by embedded circles on a compact surface”, Illinois J. Math. 22:2 (1978), 262–269. MR0474304 (57 #13951) 10. R. Miranda, Algebraic curves and Riemann surfaces, Grad. Stud.

Math. 5, Amer. Math. Soc., Providence, RI, 1995. MR1326604 (96f:14029) 11. D. Rattaggi, Invariante Kreise unter Flächenautomorphismen, Diplomarbeit, ETH Zürich, 1998.

12. P. Scott, ”The geometries of 3-manifolds”, Bull. London Math.

Soc. 15:5 (1983), 401–487. MR0705527 (84m:57009) 13. F. Steiger, ”Die maximalen Ordnungen periodischer topologischer Abbildungen geschlossener Flächen in sich”, Comment. Math. Helv. 8 (1935), 48–69.

14. W. P. Thurston, Three-dimensional geometry and topology, Princeton University, Mathematics Department, 1985. See www.msri.org/pub/books/gt3m. MR1435975 (97m:57016) 15. S. C. Wang, ”Essential invariant circles of surface automorphisms of finite order”, pp. 275–285 in Differential geometry and topology (Tianjin, 1986–87), Lecture Notes in Math. 1369, Springer, Berlin, 1989. MR1001193 (90e:57026) 16. S. C. Wang, ”Maximum orders of periodic maps on closed surfaces”, Topology Appl. 41:3 (1991), 255–262. MR1135102 (92k:57023) 17. A. Wiman, ”Über die hyperelliptischen Curven und diejenigen vom Geschlechte p = 3, welche eindeutige Transformationen in sich zulassen”, Bihang till Kungl. Svenska vetenskaps-akademiens handlingar 21:I-1 (1895), 1–23.