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Abstra
ts of talks (listed in alphabeti
al order)Name: Djamila Aouada (daouada�n
su.edu), North Carolina State UniversityTitle: Geometry of the Pla
enta II: Topologi
al and geometri
al modeling of 3D shapes usinga global geodesi
 Morse fun
tion.Abstra
t: We present a novel intrinsi
 geometri
 representation of 3D obje
ts. We add theproposed modeling of obje
ts to their topologi
al graphs to ensure full and 
ompa
t des
rip-tions ne
essary for retrieval, 
lassi�
ation and re
ognition purposes.In our approa
h, we address the 
hallenges due to pose variability, 
omputational 
omplexityand noisy data by intrinsi
ally and simply des
ribing a 3D obje
t by a geodesi
 based Morsefun
tion. We exploit the geometri
 features 
arried by the dense set of iso-levels of thisfun
tion. Using Whitney Easy Embedding theorem, we embed the manifold of the geodesi
iso-levels in R

3 and obtain a single spa
e 
urve as our geometry des
riptor. Furthermore,we represent this 
urve with turning-angles-based Eu
lidian invariant signatures.In order to 
ompare 3D obje
ts and quantify their geometri
 dissimilarities, we de�ne a newRiemannian metri
 inspired from manifold information theory.The: experimental results show that our modeling te
hnique has a high level of dis
rimination,is robust to noise and resolution, and outperforms 
lassi
al 3D des
riptors.Name: Tony Bahri (bahri�rider.edu), Rider UniversityTitle: Pie
ewise Polynomials and the Equivariant Cohomology of Weighted Proje
tive Spa
esAbstra
t: A report of joint work with Matthias Franz and Nigel Ray.The study of weighted proje
tive spa
es is of 
urrent interest in topology, algebrai
 geometry,symple
ti
 geometry and theoreti
al physi
s. As tori
 varieties, weighted proje
tive spa
eshave a natural torus a
tion. We des
ribe the integral equivariant 
ohomology ring, withrespe
t to this a
tion, in terms of pie
ewise polynomial fun
tions on the underlying fan.Unlike the ordinary integral 
ohomology, this ring distinguishes among weighted proje
tivespa
es.Name: Martin Bendersky (mbenders�hunter.
uny.edu), Hunter College, CUNYTitle: Stable splitting of moment angle 
omplexesAbstra
t: In joint work with Bahri, Cohen, and Gitler we show that the generalization of themoment angle 
omplex asso
iated to a simpli
ial 
omplex splits after one suspension.Name: Jeanne Clelland (Jeanne.Clelland�
olorado.edu), University of ColoradoTitle: Ba
klund transformations and Darboux integrability for nonlinear wave equations1
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t: We prove that a se
ond-order Monge-Ampere equation for one fun
tion of twovariables is 
onne
ted to the �at wave equation by a Ba
klund transformation if and only ifit is integrable by the method of Darboux at se
ond order. The proof relies on a geometri
formulation of a Ba
klund transformation as a 
ertain type of exterior di�erential systemand its asso
iated di�erential invariants. This is joint work with Thomas Ivey of The Collegeof Charleston.Name: Ivko Dimitri
 (ivko�psu.edu) Penn State University, FayetteTitle: Hypersurfa
es of low-type in spa
es of 
onstant 
urvatureAbstra
t: We undertake a 
omprehensive study of submanifolds of low Chen-type in non-�atreal spa
e forms immersed into a suitable (pseudo) Eu
lidean spa
e of symmetri
 matri
es byproje
tion operators. In parti
ular we 
lassify 2-type hypersurfa
es in these spa
es and givetwo sets of ne
essary 
onditions for a minimal hypersurfa
e to be of 3-type and for a CMChypersurfa
e to be mass-symmetri
 and of 3-type. These 
onditions are then used to 
lassifysu
h hypersurfa
es of dimmension n ≤ 5. For example, the 
omplete minimal hypersurfa
esof the unit sphere Sn+1 whi
h are of 3-type via the immersion by the proje
tors are theCartan minimal hypersurfa
e SO(3)/(Z2×Z2) and the Cli�ord minimal hypersurfa
e Mp,n−pfor n 6= 2p. An interesting 
hara
terization of a horosphere in Hn+1 is also obtained.Name: Robert Foote (footer�wabash.edu), Wabash CollegeTitle: Pendulum Dynami
s on Surfa
es of Constant CurvatureAbstra
t: We investigate the behavior of a pendulum, without gravity, the pivot of whi
hmoves with 
onstant speed along a geodesi
 on a surfa
e of 
onstant 
urvature. On E2,of 
ourse, the pendulum rotates with 
onstant angular speed; however, on S2 and H2 itos
illates. The pendulum satis�es an ODE similar to that of a pendulum in E2 subje
t to a
onstant gravitational for
e with some interesting di�eren
es: (a)~Gaussian 
urvature anddistan
e along the geodesi
 play the roles of gravity and time, respe
tively, and (b)~thereare two stable and two unstable equilibria, instead of one of ea
h. This is joint work withGregory Galperin and Patri
k Coulton.Name: Tatyana Foth (tfoth�uwo.
a), University of Western OntarioTitle: Complex submanifolds, 
onne
tions, and the semi
lassi
al limit.Abstra
t: Let X be an n-dimensional 
onne
ted 
ompa
t Kähler manifold (n > 1), withan integral Kähler form ω. Let L → X be a holomorphi
 Hermitian line bundle with
c1(L) = [ω]. Let Y → S be a 
omplex analyti
 family of 
ompa
t 
omplex submanifolds of
X. We study asymptoti
s of 
urvature of two natural 
onne
tions in 
ertain line bundles on
S. :Name: Daniel Garbin (daniel_garbin�yahoo.
om), CUNY Graduate CenterTitle: On the appearan
e of Eisenstein series thourgh degenerationAbstra
t: Let Γ be a Fu
hsian group of the �rst kind a
ting on the hyperboli
 upper halfplane H, and let M = Γ\H be the asso
iated �nite volume hyperboli
 Riemann surfa
e. If
γ ∈ Γ is paraboli
, there is an asso
iated (paraboli
) Eisenstein series, whi
h, by now, isa 
lassi
al part of mathemati
al literature. If γ ∈ Γ is hyperboli
, then, following resultsof Kudla-Millson, there is a 
orresponding hyperboli
 Eisenstein series. In this arti
le, westudy the limiting behavior of paraboli
 and hyperboli
 Eisenstein series on a degeneratingfamily of �nite volume hyperboli
 Riemann surfa
es. In parti
ular, we prove the following
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orresponds to a degenerating hyperboli
 element, then a multiple of theasso
iated hyperboli
 Eisenstein series 
onverges to a paraboli
 Eisenstein series on the limitsurfa
e. This is a joint work with J. Jorgenson and M. Munn.Name: Jesus Gonzalez (jesus�math.
investav.mx), CINVESTAV.Title: Topologi
al 
omplexity of lens spa
esAbstra
t: The topologi
al 
omplexity of lens spa
es 
an be used to approa
h the immersionproblem for odd dimensional proje
tive spa
es. Following work of Fadell-Husseini (1992) andFarber-Grant (2007), I will des
ribe how to 
ompute the initial stages in su
h an approa
h.Name: Ri
hard Hamilton (hamilton�
pw.math.
olumbia.edu), Columbia UniversityTitle: TBAAbstra
t:Name: R. Andrew Hi
ks (ahi
ks�math.drexel.edu), Drexel Univ.Title: Exterior Di�erential Systems for Opti
al DesignAbstra
t: The problem of 
ontrolling a single ray bundle has appli
ations to the design ofboth image formation systems and for illumination systems. Despite being fundamental toboth these of these areas, the problem is still not fully understood. I will show how it isnaturally framed as an exterior di�erential system and give some same designs based onthese ideas. The problem of 
ontrolling multiple ray bundles leads to global problems thatappear to be quite hard.Name: Gerhard Huisken (Gerhard.Huisken�aei.mpg.de), Max Plan
k InstituteTitle: An isoperimetri
 
on
ept for the mass in General RelativityAbstra
t:Name: David Hurtubise (Hurtubise�psu.edu), Penn State AltoonaTitle: Morse-Bott HomologyAbstra
t: We 
onstru
t a 
hain 
omplex asso
iated to a Morse-Bott fun
tion on a �nitedimensional 
ompa
t oriented smooth Riemannian manifold meeting 
ertain transversalityassumptions. This Morse-Bott-Smale 
hain 
omplex redu
es to the Morse-Smale-Witten
hain 
omplex when the fun
tion is Morse-Smale and to the 
hain 
omplex of smooth singular
ubes when the fun
tion is 
onstant. Using 
ompa
ti�ed moduli spa
es of time dependentgradient �ow lines we prove a 
ontinuation theorem asserting that the homology of theMorse-Bott-Smale 
hain 
omplex is independent of the Morse-Bott fun
tion used to de�nethe 
omplex. This proves that the homology of both the Morse-Bott-Smale 
hain 
omplexand the Morse-Smale-Witten 
hain 
omplex are isomorphi
 to the singular homology of themanifold with integer 
oe�
ients and gives a new proof of the Morse Homology Theorem.Name: Thomas Ivey (iveyt�
of
.edu), College of CharlestonTitle: Constru
ting Hopf Hypersurfa
es in the Complex Hyperboli
 Plane
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t: Hopf hypersurfa
es are real hypersurfa
es in a 
omplex spa
e form whose normalve
tor is related to a prin
ipal dire
tion by the 
omplex stru
ture. In 
omplex proje
tivespa
e, and in 
omplex hyperboli
 spa
e when the prin
ipal 
urvature is large, Hopf hyper-surfa
es are lo
ally tubes over 
omplex submanifolds. We give a 
onstru
tion for all Hopfhypersurfa
es of small prin
ipal 
urvature in the 
omplex hyperboli
 plane, in terms of asurfa
e in a twistor spa
e whi
h is the produ
t of two 3-dimensional spheres. This 
onstru
-tion also 
ompletes the 
lassi�
ation of pseudo-Einstein hypersurfa
es. This is joint workwith Patri
k J. Ryan of M
Master University.Name: Mark Johnson (mwj3�psu.edu), Penn State AltoonaTitle: De
omposing Diagram CohomologyAbstra
t: In re
ent joint work with David Blan
 and James Turner, the speaker has devel-oped several ways of de
omposing the Andre-Quillen 
ohomology of diagrams in terms of
ertain types of subdiagrams. This in
ludes 
onstru
ting two families of spe
tral sequen
es,in order to 
ompute 
ohomology over the full indexing 
ategory from information about
ohomology of restri
tions to subdiagrams. The goal of this talk will be to give an outlineof the 
onstru
tion of ea
h type of spe
tral sequen
e, in addition to some dis
ussion of themotivation from published work on realizing diagrams of Pi-algebras.Name: Jonathan Keiter (jkeiter�po-box.esu.edu), East Stroudsburg UniversityTitle: Views of Normal Surfa
es as Tra
ks in the Vertex-Linking SphereAbstra
t: Most irredu
ible 3-manifolds 
an be triangulated with exa
tly one vertex. In su
ha triangulation, the vertex-linking 2-sphere is a normal surfa
e that 
ontains every t-disk.The other normal surfa
es 
an then be views as tra
ks in this 2-shere. In the 
ase of aone-vertex triangulation formed from the laying onto the one tetrahedron triangulation ofthe solid torus, interesting patterns and symmetry 
an be given to this triangulated 2-sphereand to the tra
ks of the normal surfa
es.Name: Youngju Kim (ykim�g
.
uny.edu), CUNYTitle: Geometri
ally in�nite surfa
es with dis
rete length spe
traAbstra
t: It is well-known that the length spe
trum of a geometri
ally �nite hyperboli
 man-ifold is dis
rete. We show that geometri
ally in�nite surfa
es admits both an in�nite di-mensional family of quasi
onformally distin
t hyperboli
 stru
tures having a dis
rete lengthspe
trum, and an in�nite dimensional family of quasi
onformally distin
t stru
tures with anondis
rete spe
trum. This is a joint work with Prof. Ara Basmajian.Name: Daniel Kling (kling�net
arrier.
om), Folded Stru
tures CompanyTitle: A Family of Invariants on Manifolds IIAbstra
t: We �rst revisit some results from last year, and give a homology for fun
tions thatagrees with the usual set homology for 
hara
teristi
 fun
tions, show this as a generalizedMorse Theory, de�ne a Betti number 
onvolution, and 
onstru
t a one-parameter family ofequivalen
e relations on embedded manifolds that 
hanges 
ontinuously from homologousto isometri
. The talk will then fo
us on applying the vo
abulary and methodology toname 
ustom properties of embedded obje
ts. This will be illustrated by identifying variousstru
tures, textures, morphologies, and 
on�gurations of material obje
ts in three-spa
e,with suggested appli
ations to material s
ien
e, medi
al imagery, and bioengineering.
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k Kuhn, University of VirginiaTitle: Models for mapping spa
esAbstra
t: Beginning with James' model for the loopspa
e of a suspension, and ending withexamples of my favorite Goodwillie towers, I survey 50 years of models for the spa
e of
ontinuous maps between two topologi
al spa
es, and similar things. We emphasize howthese models lead to stable homotopy de
ompositions, and thus to 
omputations in bothordinary and generalized homology theories. :Name: Dan Lee (dalee�math.duke.edu), Duke UniversityTitle: The Riemannian Penrose inequality for dimensions less than 8Abstra
t: The Positive Mass Theorem states that a 
omplete asymptoti
ally �at manifoldof nonnegative s
alar 
urvature has nonnegative mass. The Riemannian Penrose inequalityprovides a sharp lower bound for the mass when bla
k holes are present. More pre
isely,this lower bound is given in terms of the area of an outermost minimal surfa
e, and equalityis a
hieved only for S
hwarzs
hild metri
s. The Riemannian Penrose inequality was �rstproved in three dimensions in 1997 by G. Huisken and T. Ilmanen for the 
ase of a singlebla
k hole. In 1999, H. Bray extended this result to the general 
ase of multiple bla
k holesusing a di�erent te
hnique. In this talk we extend Bray's te
hnique to dimensions less that8. This is joint work with H. Bray.Name: Mi
hael M
Cooey (mi
hael.m

ooey�fandm.edu), Franklin & Marshall CollegeTitle: Symmetry groups of non-simply-
onne
ted four-manifoldsAbstra
t: Let M be a 
losed, 
onne
ted, orientable topologi
al four-manifold with H1(M)$nontrivial and free abelian, b2(M) 6= 0, 2, and χ(M) 6= 0. Then the only �nite groups whi
hadmit homologi
ally trivial, lo
ally linear, e�e
tive a
tions on M are 
y
li
.The proof usesequivariant 
ohomology, lo
alization, and a 
areful study of the �rst 
ohomology groups ofthe (potential) singular set.Name: Matthew Miller (matthew.miller�bu
knell.edu), Bu
knell UniversityTitle: Rational models for 
on�guration spa
es of lens spa
esAbstra
t: We will begin by dis
ussing geometri
 
omputations of Massey produ
ts in theuniversal 
over of a 
on�guration spa
e of a three-dimensional lens spa
e. Using the Masseyprodu
t stru
ture we will then 
onstru
t rational models for these spa
es. Re
ent work ofSinha and Walter provides a 
ombinatorially ri
h interpretation of Lie 
o-algebras that isuseful for 
omputing the rational homotopy groups. Time permitting, we will dis
uss someinvariants asso
iated with these Lie 
o-algebras that seem to illuminate the 
lassi�
ation ofthe Lie 
o-algebras and the homeomorphism 
lassi�
ation of lens spa
es.Name: Stephen F. Miller (sfm15�math.brown.edu), Brown UniversityTitle: Cal
ulus of Spe
traAbstra
t: The "Goodwillie" 
al
ulus of fun
tors des
ribes a fairly general homotopy fun
toras a 
olimit of n-ex
isive fun
tors. There is an equivalen
e between 1-ex
isive fun
tors andspe
tra. In the 
ase of endofun
tors on Spe
tra, a 2-ex
isive fun
tor is equivalent to anequivariant S2-spe
tra (where Sn is the symmetri
 group on the set of n-elements). We will
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uss these results with a view towards 
lassifying n-ex
isive endofun
tors on Spe
tra asequivariant Sn-spe
tra.Name: Simon P Morgan (morga084�gmail.
om), Los Alamos National LaboratoryTitle: Geometry of the Pla
enta I: Flat norm distan
e on shape spa
e and its smoothing prop-ertiesAbstra
t: The re
ti�able 
urrent �at norm on shapes provides a distan
e fun
tion betweenshapes. It also 
omes with a de
omposition into a smoothed version of the shapes with
onstant mean 
urvature and a swept region. The geometri
 properties for smoothing anddistan
e fun
tions for statisti
s on shape spa
e will be dis
ussed along with 
omputationalresults.Name: Mi
hael Munn (mikemunn�gmail.
om), CUNY - Graduate CenterTitle: Almost equi
ontinuity and the 
onstru
tion of homotopy mapsAbstra
t: In 1994 Perelman published a paper in whi
h he 
onstru
ted homotopy maps on amanifold, M , with nonnegative Ri

i 
urvature, by 
onstru
ting a sequen
e of �ner and �nernets bounded by a 
ommon map f : Sk → M . Ea
h net was allowed to bubble out past theprevious one in a 
ontrolled way. Here we rigorously prove that su
h a pro
ess and othersimilar sequen
es of nets produ
e a 
ontinuous homotopy g : Dk+1 → M extending f usingalmost equi
ontinuity theory and an Arzela-As
oli Theorem by Sormani. The te
hniqueworks on all lo
ally 
ompa
t Riemannian manifolds and metri
 spa
esName: Kei Nakamura (nakamura�math.u
davis.edu), University of California, DavisTitle: Fox Re-embedding and Bing SubmanifoldsAbstra
t: In 1948, Fox showed that every 3-submanifold of the 3-sphere 
an be re-embeddedso that the 
omplement is a union of handlebodies. In 1958, Bing showed that a 
losed 3-manifold is the 3-sphere if and only if every knot in the manifold 
an be isotoped to lie withinan embedded 3-ball in the manifold. In this talk, we will dis
uss the 
ommon generalizationof these two 
lassi
al theorems in low-dimensional topology.Name: Peter S. Ozsvath (petero�
pw.math.
olumbia.edu), Columbia UniversityTitle: Heegaard Floer homology and knotsAbstra
t: Heegaard Floer homology is an invariant for low-dimensional manifolds de�nedusing Heegaard diagrams and holomorphi
 disks, 
onstru
ted in joint work with ZoltanSzabo. These 
onstru
tions 
an be modi�ed to give an invariant for knots in the three-sphere, knot Floer homology, whi
h has the stru
ture of a bigraded Abelian group whosegraded Euler 
hara
teristi
 is the Alexander polynomial. Unlike the Alexander polynomial,however, knot Floer homology 
ontains pre
ise geometri
 information about the knot: iten
odes the knot genus, and also it 
an be used to determine whether or not the knotis �bered. I will dis
uss appli
ations of this theory, as well as several re
ent advan
es inexpli
itly 
al
ulating these invariants in elementary terms. I will des
ribe joint work with
ollaborators in
luding Ciprian Manoles
u, Su
harit Sarkar, Andras Stipsi
z, Zoltan Szabo,and Dylan Thurston.Name: Pan Peng (ppeng�math.harvard.edu), Harvard University
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onje
tureAbstra
t: In this talk, I will present a proof of Labastida-Marino-Ooguri-Vafa (LMOV) 
on-je
ture whi
h reveals a deep relation between Chern-Simons gauge theory and topologi
alstring theory. I will also dis
uss some related problems, for example,the relation betweenLMOV 
onje
ture and volume 
onje
ture.Name: Jesse Ratzkin (jratzkin�math.uga.edu), University of GeorgiaTitle: Rigidity and deformations of 
onstant mean 
urvature surfa
esAbstra
t: Any end of a �nite topology, properly embedded, 
onstant mean 
urvature (CMC)surfa
e has a de�nite asymptoti
 stru
ture, and so one 
an assign asymptoti
 data to ea
hend of a CMC surfa
e. This asymptotes map motivates the following question: 
an onedeform su
h a CMC surfa
e while keeping the asymptoti
 data 
onstant? Alternatively, one
an ask for su
h a surfa
e to be lo
ally rigid. I will dis
uss lo
al rigidity in the 
ase thatthe CMC surfa
e has zero genus and is 
ontained in a solid slab. This is joint work with K.Grosse-Brau
kmann, N. Korevaar, R. Kusner, and J. Sullivan.Name: Yongwu Rong (rong�gwu.edu), George Washington UniversityTitle: Clo
k moves and a 
ombinatorial homologyAbstra
t: This talk is motivated by an attempt to 
onstru
t the 
ombinatorial Floer homol-ogy via 
lo
k moves. For ea
h link diagram, we 
onstru
t graded homology groups usingKau�man's state sum and 
lo
k moves for the Alexander polynomial. While these groups aresometimes invariant under Reidemeister moves, they are, unfortunately, not always invariantunder these moves. Nonetheless, we have a graded homology theory for link diagrams whi
hyields the Alexander polynomial when taking graded Euler 
hara
teristi
. This is joint workwith Kerry Luse.Name: Yanir Rubinstein (yanir�mit.edu), MITTitle: Some dis
retizations of geometri
 evolution equationsAbstra
t: We propose the study of 
ertain dis
retizations of geometri
 evolution equationsas an approa
h to the study of the existen
e problem of some ellipti
 PDEs of a geometri
nature as well as a means to obtain interesting dynami
s on 
ertain in�nite-dimensionalspa
es. We illustrate the fruitfulness of this approa
h in the 
ontext of the Ri

i �ow as wellas another �ow in Kahler geometry. We introdu
e and study dynami
al systems related tothe Ri

i operator on the spa
e of Kahler metri
s that arise as dis
retizations of these �ows.We pose some problems regarding their dynami
s and point out a number of appli
ations towell-studied obje
ts su
h as: 
anoni
al metri
s, Nadel-type multiplier ideal sheaves, balan
edmetri
s, the Moser-Trudinger-Onofri inequality, energy fun
tionals and the stru
ture of thespa
e of Kahler metri
s. For example, we obtain a new sharp inequality strengthening the
lassi
al Moser-Trudinger-Onofri inequality on the two-sphere.Name: Carolyn M. Sala�a (sala�a
m�aol.
om), NYU SOMTitle: Geometry of the Pla
enta III: Novel geometri
 measures of pla
entas and their bran
hingstru
ture.
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t: The pla
enta has a bran
hing stru
ture to optimize e�
ien
y of nutrient transfer.Poor pla
ental shape and bran
hing stru
ture 
an lead to ine�
ien
y of nutrient transferduring pregnan
y and 
an indi
ate long term health risks. These health risks 
an 
ome fromthe nutritional problems during pregnangy or from the fa
t that bad bran
hing stur
ture inthe pla
enta 
ould indi
ate a predisposition to bad bran
hing stru
ture in other organs, su
has the brain or 
ardio-vas
ula system. These issues motivate geometri
 was of des
ribingshape of the pla
enta and properties of bran
hing stru
tures.Name: Bian
a Santoro (bsantoro�math.duke.edu), Duke UniversityTitle: Complete Kähler Ri

i-�at metri
s on open manifoldsAbstra
t: In 1990, Tian and Yau settled the non-
ompa
t version of Calabi's Conje
ture byproving the existen
e of 
omplete, Ri

i-�at Kähler metri
s on smooth, open manifolds that
an be 
ompa
ti�ed by adding a smooth, ample divisor.We des
ribed the asymptoti
 behavior of the metri
s 
onsidered by Tian and Yau.In this talk, we will dis
uss some existen
e results, as well as its asymptoti
 behavior, of
omplete, Ri

i-�at Kähler metri
s on an extended 
lass of open Calabi-Yau manifolds. Asa 
orollary, we may provide a wider 
lass of examples of 
omplete, Ri

i-�at metri
s on openmanifolds.Name: Fernando S
hwartz (fernando�math.duke.edu), Duke UniversityTitle: On the topology of bla
k holesAbstra
t: Interest in 
onstru
ting new examples of high dimensional bla
k hole spa
etimeshas in
reased re
ently, mostly due to string theory. Despite the fa
t that event horizons neednot be spheri
al in dimensions greater than four, only one 
lass of examples of nonspheri
albla
k holes is known to exist, and it is spe
i�
 to dimension �ve �the so-
alled rotating bla
krings with horizon topology S1 × S2.An important spe
ial 
ase in the 
onstru
tion of spa
etimes translates into a problem inRiemannian geometry. Indeed, asymptoti
ally �at Riemannian manifolds with nonnegaties
alar 
urvature are totally geodesi
 sli
es of spa
etime, and the res
tri
tion of the eventhorizon to the sli
e is the outermost apparent horizon in the sli
e.In this talk we show how to 
onstru
t sli
es that have ring apparent horizon. More pre
isely,for any n,m ≥ 1, we 
onstru
t asymptoti
ally �at, s
alar �at Riemannian manifolds withsmooth outermost apparent horizon whi
h is, topologi
ally, Sn × Sm+1.Name: Christopher W Seaton (seaton
�rhodes.edu), Rhodes CollegeTitle: Higher Orbifold Euler Chara
teristi
s for General OrbifoldsAbstra
t: In the literature, three Euler 
hara
teristi
s for orbifolds have re
eived a largeamount of attention: the (rational) Euler-Satake 
hara
teristi
, the Euler 
hara
teristi
 ofthe underlying spa
e, and the �stringy" orbifold Euler 
hara
teristi
. For global quotientorbifolds_orbifolds that 
an be expressed as the quotient of a smooth manifold by the smootha
tion of a �nite group_two methods of extending these de�nitions have been suggested.The �rst, by Bryan and Fulman, expresses these Euler 
hara
teristi
s as the �rst three termsof a sequen
e of Euler 
hara
teristi
s for orbifolds. The se
ond, by Tamanoi, de�nes an Euler
hara
teristi
 for ea
h �nitely generated group; the three listed 
orrespond to using the freegroup with one, two, and three generators, respe
tively.In this talk, we will introdu
e de�nitions of both of these generalizations for general orbifoldsand introdu
e 
ohomology groups in whi
h the appropriate Euler 
lasses represent these
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hara
teristi
s. We will dis
uss relationships between these Euler 
hara
teristi
s andappli
ations, in
luding asso
iated Gauss-Bonnet theorems and di�erent interpretations ofindi
es of ve
tor �elds.Name: Natasa Sesum (natasas�
pw.math.
olumbia.edu), Columbia UniversityTitle: Compa
tness results for the Kähler ri

i �owAbstra
t: We 
onsider the Kähler-Ri

i �ow ∂
∂t

gij̄ = gij̄ −Rij̄ on a 
ompa
t Kähler manifold
M with c1(M) > 0, of 
omplex dimension k. We prove the ǫ-regularity lemma for the Kähler-Ri

i �ow, based on Moser's iteration. Assume that ∫

M
|rem|k dVt and |ric| is uniformlybounded along the �ow. Using the ǫ-regularity lemma we derive the 
ompa
tness result forthe Kähler-Ri

i �ow. Under our assumptions, if k ≥ 3 in addition, using the 
ompa
tnessresult we show that |rem| ≤ C holds uniformly along the �ow. This means the �ow doesnot develop any singularities at in�nity. We use some ideas of Tian to prove the smoothingproperty in that 
ase.Name: Thomas Shimkus (shimkust2�s
ranton.edu), University of S
rantonTitle: New Immersions of Grassmann ManifoldsAbstra
t: Let Gk,n denote the $kn$-dimensional Grassmann manifold of unoriented k-planesin R

n+k. In 2001 Ken Monks obtained via Groebner bases a simple des
ription ofH∗

(

G2,2i
−3; Z2

)and used modi�ed Postnikov towers to prove that for
i ≥ 3,

G2,2i
−3 immerses in R

2i+2
−15. I will give a �ner modi�ed Postnikov tower argument to provethat for

i ≥ 3,

G2,2i
−3 immerses in R

2i+2
−17. I will also examine possible extensions to immersions of otherreal �ag manifolds.Name: Yum-Tong Siu (siu�math.harvard.edu), Harvard UniversityTitle: Multiplier ideal sheaves and their appli
ations to analysis and algebrai
 geometryAbstra
t: Multiplier ideal sheaves identify the jet dire
tions where estimates for partial dif-ferential equations fail. They were �rst introdu
ed by Joseph J. Kohn to study the 
omplexNeumann problem for weakly pseudo
onvex domains and by Alan M. Nadel to study theexisten
e of Kaehler-Einstein metri
s for Fano manifolds. The te
hnique of multiplier idealsheaves inje
ts in a new way methods of algebrai
 geometry into problems of analysis. Italso opens new 
hannels of applying analysis to problems in algebrai
 geometry, leadingto the solution or partial solution of a number of longstanding open problems in algebrai
geometry su
h as the Fujita 
onje
ture, the deformational invarian
e of plurigenera, and the�nite generation of the 
anoni
al ring.Name: Christina Sormani (sormani
�member.ams.org), CUNY Graduate CenterTitle: Conjugate Points on Length Spa
es
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t: We des
ribe a variety of distin
t extensions on the notion of a 
onjugate pointto 
omplete length spa
es: from the one-sided 
onjugate points introdu
ed in work ofAlexander-Bishop, to symmetri
 
onjugate points and ultimate 
onjugate points developedin work with Shankar. We then prove the Rau
h 
omparison theorem for ultimate 
onjugatepoints on 
ompa
t CBA(1) spa
es proving the existen
e of 
ontinuous families of geodesi
sabout geodesi
s of length less than pi in su
h spa
es. This allows us to extend the LongHomotopy Lemma and the Klingenberg Inje
tivity Radius Estimate to su
h spa
es. Workwith Ravi Shankar.Name: Chan-Ho Suh (suh�math.u
davis.edu), University of California, DavisTitle: Menas
o normal form and re
ognizing unknot diagramsAbstra
t: We give a diagrammati
 variant of Haken's normal surfa
e theory, whi
h relies onlyon a knot diagram and not on additional stru
tures su
h as a triangulation. The variables arenormal ar
s rather than normal dis
s. The 
ru
ial ingredient is Menas
o's 
rossing bubblete
hnique. We demonstrate an unknot re
ognition algorithm utilizing these te
hniques.Name: Craig J. Sutton (
raig.j.sutton�dartmouth.edu), Dartmouth CollegeTitle: Lo
al rigidty of naturally redu
tive metri
s on simple Lie groupsAbstra
t: A long-standing 
onje
ture in Riemannian geometry is that a standard sphere isuniquely determined by the spe
trum of its Lapla
ian. In general, it is expe
ted that the
onje
ture is also true for any 
ompa
t symmetri
 spa
e. We re
all that naturally redu
tivemetri
s are the ones whi
h in many ways most 
losely resemble symmetri
 metri
s. Forexample, geodesi
 symmetries are volume preserving and every geodesi
 is an orbit of aone-parameter group of isometries. Thus, if a symmetri
 metri
 is not uniquely determinedby its spe
trum, the naturally redu
tive metri
s would be the most likely sour
e of 
oun-terexamples.Restri
ting our attention to 
ompa
t Lie groups, we �nd that a bi-invariant metri
 on a
ompa
t simple Lie group G is spe
trally isolated within the 
lass of left-invariant naturallyredu
tive metri
s. In fa
t, we show that within this 
lass every metri
 is spe
trally isolated.Hen
e, there are no non-trivial 
onvergent sequen
es of isospe
tral invariant naturally redu
-tive metri
s on G. In 
ontrast, we note that the literature 
ontains examples of non-trivialisospe
tral deformations of left-invariant (but not naturally redu
tive) metri
s on 
lassi
alLie groups. (This is joint work with Carolyn Gordon.)Name: Ron Umble (ron.umble�millersville.edu), Millersville UniversityTitle: Some naturally o

urring examples of A-in�nity bialgebrasAbstra
t: Joint work with Ainhoa Ber
iano. Let p be an odd prime and n > 2. We show thatea
h tensor fa
tor of form E ⊗ Γ ∈ H∗(Z, n;Zp) is an A-in�nity bialgebra with non-trivialstru
ture. We give expli
it formulas for the stru
ture maps and the quadrati
 relationsamong them. Thus E ⊗Γ is a naturally o

urring example of an A-in�nity bialgebra whosestru
ture internal is well-understood.Name: Valentino Tosatti (tosatti�math.harvard.edu), Harvard UniversityTitle: The Calabi-Yau equation on symple
ti
 manifolds
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t: We 
onsider the problem of pres
ribing the volume form of a symple
ti
 form 
om-patible with a given almost-
omplex stru
ture on a 
ompa
t symple
ti
 manifold. When the
omplex stru
ture is integrable, and the manifold is therefore Kaehler, this is the 
elebratedCalabi 
onje
ture that was solved by Yau 30 years ago. Donaldson has re
ently 
onje
turedthat in dimension 4 the equation is still solvable, and has shown that this would have striking
onsequen
es in symple
ti
 topology. In a joint work with Ben Weinkove and Shing-TungYau we show that the ne
essary a priori estimates 
an be redu
ed to an integral estimate ofa s
alar fun
tion, and that the 
onje
ture holds under a positive 
urvature 
ondition.Name: Damin Wu (dwu�math.ohio-state.edu), Ohio State UniversityTitle: Kähler�Einstein metri
s on general quasi�proje
tive manifoldsAbstra
t:


