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Preface 

The paper s collecte d fo r thi s volum e wer e contribute d b y participant s o f th e 
Conference "Geometr y an d Topolog y o f Manifolds " hel d a t McMaste r University , 
May 14-18 , 2004 , an d the y ar e indicativ e o f th e man y excellen t talk s delivere d 
there. A  common them e a t th e meetin g wa s the proble m o f understanding smoot h 
manifolds i n dimension s thre e an d four , an d th e paper s i n thi s volum e represen t 
the man y divers e approache s on e ca n tak e i n studyin g thi s problem . Severa l o f 
the paper s o n kno t theor y an d 3-manifold s featur e th e Heegaard-Floe r homolog y 
of Ozsvat h an d Szabo , whil e other s develo p technique s an d explor e result s usin g a 
variety o f method s suc h a s algebrai c topology , surger y theory , gaug e theor y (bot h 
Donaldson an d Seiberg-Witten) , contac t an d symplecti c geometry , an d Gromov -
Witten invariants . 

This conferenc e wa s the natura l successo r t o th e 199 0 conference "Topolog y of 
Four-Manifolds," als o held a t McMaster . Th e Four-Manifold s Conferenc e i s memo-
rable a s the settin g where Bo b Gomp f an d To m Mrowk a discovere d th e first  exam -
ples o f exoti c smoot h structure s o n comple x surfaces , an d thei r discover y refute d 
a well-know n conjectur e tha t simpl y connecte d 4-manifold s coul d al l be writte n a s 
connected sum s o f comple x surfaces . Exoti c smoot h structure s continu e t o b e a 
topic o f great curren t interest , indee d on e o f the highlight s o f the meetin g wa s th e 
talk delivere d b y Jongi l Par k outlinin g hi s constructio n o f a n exoti c smoot h struc -
ture o n CP 2#7CP (cf . th e pape r b y Ozsvat h an d Szab o below) . I n th e pas t year , 
there ha s bee n a  flurry  o f activit y o n thi s problem , an d currentl y th e bes t result , 
due to Park, Stipsicz , and Szabo, gives the existence of infinitely man y differentiabl e 
structures o n CP2 #nCP fo r n  >  5 (see the recen t surve y articl e math.GT 050216 4 
by Ro n Ster n fo r mor e details) . Anothe r highligh t o f th e conferenc e wa s th e tal k 
by To m Mrowka , wher e h e presented hi s recen t join t wor k wit h Pete r Kronheime r 
proving Propert y P  fo r al l knots . I t i s truly remarkabl e ho w fa r gaug e theor y an d 
low-dimensional topolog y hav e advance d sinc e th e Four-Manifold s Conferenc e 1 5 
years ago ! 

We woul d lik e t o tak e thi s opportunit y t o than k al l th e peopl e wh o helpe d 
in organizin g th e conferenc e an d compilin g thi s book . Th e conferenc e wa s funde d 
by th e Field s Institut e an d b y McMaste r University , an d w e would lik e t o expres s 
our sincer e appreciatio n t o Ke n Davidson , Directo r o f th e Field s Insitute , an d t o 
Peter Sutherland , Dea n o f the Facult y o f Science a t McMaste r University , fo r thei r 
help i n making th e conferenc e a  success . W e are als o gratefu l t o th e staf f a t Field s 
and th e staf f i n th e Departmen t o f Mathematic s an d Statistic s a t McMaste r fo r 
their friendl y assistance , especiall y Aliso n Conwa y an d Andre a Harti n fo r thei r 
administrative support , an d Tin a Campbell , Dian e Holmes , an d Barbar a Ulitsk y 
for thei r logistica l support . Finally , w e woul d lik e t o than k Debbi e Isco e fo r he r 
TeX-expertise, withou t whic h thi s volum e woul d neve r hav e see n th e ligh t o f day ! 

The Editors 

vii 



This page intentionally left blank



Conference Speaker s 

SELMAN AKBULU T 

DENIS AUROU X 

SCOTT BALDRIDG E 

IGOR BELEGRADE K 

STEVE BOYE R 

WEIMIN CHE N 

JIM DAVI S 

JOHN ETNYR E 

PAUL FEEHA N 

RON FINTUSHE L 

KIM FR0YSHO V 

Ko HOND A 

ELENY IONE L 

STANISLAV JABUK A 

PAUL KIR K 

SLAVA KRUSHKA L 

Y I - J E N LE E 

T O M LENES S 

TIAN-JUN L I 

THOMAS MAR K 

TOMASZ MROWK A 

ANDRAS NEMETH I 

BRENDAN OWEN S 

JONGIL PAR K 

JACOB RASMUSSE N 

DANNY RUBERMA N 

NIKOLAI SAVELIE V 

SASO STRL E 

MICHAEL USHE R 

STEFANO VIDUSS I 

4-manifold corks  and  fillings 
Near symplectic  structures  and  Lefschetz  pencils  on 
smooth 4-manifolds 
Geography of  symplectic 4-manifolds  with  Kodaira  dimen-
sion one 
Collapsing theory  and  classification  of  negatively  pinched 
manifolds with  amenable  fundamental  groups 
Characteristic subsurfaces,  character  varieties  and  Dehn 
filling 
Smooth s-cobordisms  of  elliptic  3-manifolds 
Stable Diffeomorphisms  and  a  fake connected  sum  of  MP4 

Invariants of  embeddings via  contact  geometry 
SO(3) monopoles:  The  overlap  problem  I 
Invariants of  Lagrangian tori 
Compactness and  non-compactness  for  monopoles 
Right-veering diffeomorphisms  of  a  compact  surface  with 
boundary 
Curves and  Gromov-Witten  invariants  of  3-folds 
Heegaard Floer  homology  and  mapping  tori  I 
Minimizing the  Euler  characteristic  of  4-manifolds  with 
free abelian  fundamental  groups 
Link groups  of  4-manifolds 
A Seiberg-Witten  model  for  Heegaard  Floer  homologies 
SO(3) monopoles:  The  overlap  problem  II 
Symplectic surfaces  in  symplectic  manifolds 
Heegaard Floer  homology  and  mapping  tori  II 
From foliations  of  three  manifolds  to  representations  of 
their fundamental  groups 
The Seiberg-Witten  invariant  conjecture  and  projective 
plane curves 
Definite manifolds  bounded  by  rational  homology  three-
spheres I 
New symplectic  4-manifolds  with  b^  —  \ 
Khovanov homology  and  the  slice  genus 
Rohlin's invariant  and  gauge  theory  I 
Rohlin 's  invariant and  gauge  theory  II 
Definite manifolds  bounded  by  rational  homology  three-
spheres II 
Lefschetz hbrations  and  pseudoholomorphic  curves 
Isotopy problem  for  symplectic  4-manifolds 



This page intentionally left blank



Conference Participant s 

Danny Acosta , Southeaster n Louisian a Universit y 
Selman Akbulut , Michiga n Stat e Universit y 
Dave Auckly , Kansa s Stat e Universit y 
Denis Auroux , Massachusett s Institut e o f Technolog y 
Scott Baldridge , Indian a Universit y 
Igor Belegradek , Georgi a Institut e o f Technolog y 
Hans U . Boden , McMaste r Universit y 
Steve Boyer , Universit e d u Quebe c a  Montrea l 
Vasile Brinzanescu , Romania n Academ y 
Olguta Buse , Michiga n Stat e Universit y 
Jason Calmes , Tulan e Universit y 
Weimin Chen , Tulan e Universit y 
Patrick Clarke , Universit y o f Miam i 
Olivier Collin , Universit e d u Quebe c a  Montrea l 
Jim Davis , Indian a Universit y 
Fabrizio Donzelli , Universit y o f Miam i 
George Dragomir , McMaste r Universit y 
Tolga Etgii , McMaste r Universit y 
John Etnyre , Universit y o f Pennsylvani a 
Paul Feehan , Rutger s Universit y 
Praphat Fernandes , McMaste r Universit y 
Ronald Fintushel , Michiga n Stat e Universit y 
Stefan Friedl , Ric e Universit y 
Kim Fr0yshov , Universit y o f Bielefel d 
David Gay , Universit e d u Quebe c a  Montrea l 
Robert Gompf , Universit y o f Texas , Austi n 
Pengfei Guan , McMaste r Universit y 
Ian Hambleton , McMaste r Universit y 
Mathew Hedden , Columbi a Universit y 
Christopher Herald , Universit y o f Nevada , Ren o 
Benjamin Himpel , Indian a Universit y 
Ko Honda , Universit y o f Souther n Californi a 
Jacques Hurtubise , McGil l Universit y 
Gabriel Indurskis , Universit e d u Quebe c a  Montrea l 
Eleny Ionel , Universit y o f Wisconsi n 
Marianty Ionel , McMaste r Universit y 
Stanislav Jabuka , Columbi a Universit y 
Lisa Jeffrey , Universit y o f Toront o 
Spiro Karigiannis , McMaste r Universit y 
Paul Kirk , Indian a Universit y 

XI 



xi i 

Vyacheslav Krushkal , Universit y o f Virgini a 
Terry Lawson , Tulan e Universit y 
Yi-Jen Lee , Institut e fo r Advance d Stud y 
Tom Leness , Florid a Internationa l Universit y 
Tian-Jun Li , Universit y o f Minnesot a 
Yuhan Lim , Universit y o f California , Sant a Cru z 
Natasha Macura , Trinit y Universit y 
Thomas Mark , Southeaster n Louisian a Universit y 
Joseph Masters , Universit y o f Buffal o 
Gordana Matic , Universit y o f Georgi a 
Mike McCooey , Frankli n an d Marshal l Colleg e 
William Menasco , Universit y o f Buffal o 
Maung Min-Oo , McMaste r Universit y 
Ruxandra Moraru , Field s Institut e 
Tomasz Mrowka , Massachusett s Institut e o f Technolog y 
Andras Nemethi , Ohi o Stat e Universit y 
Andy Nicas , McMaste r Universit y 
Liviu Nicolaescu , Universit y o f Notr e Dam e 
Martin Niepel , Princeto n Universit y 
Brendan Owens , McMaste r Universit y 
Burak Ozbagci , Ko g Universit y 
Mehmetcik Pamuk , McMaste r Universit y 
Semra Pamuk , McMaste r Universit y 
B. Dou g Park , Universit y o f Waterlo o 
Jongil Park , Konku k Universit y 
Tom Parker , Michiga n Stat e Universit y 
Eric Pedersen , SUN Y Binghamto n 
Mainak Poddar , Universit y o f Waterlo o 
Andrew Ranicki , Universit y o f Edinburg h 
Jacob Rasmussen , Princeto n Universit y 
Dale Rolfsen , Universit y o f British Columbi a 
David Rosenthal , McMaste r Universit y 
Daniel Ruberman , Brandei s Universit y 
Nikolai Saveliev , Universit y o f Miam i 
Adam Sikora , Universit y o f Buffal o 
Saso Strle , McMaste r Universit y 
Margaret Symington , Georgi a Institut e o f Technolog y 
Masamichi Takase , Yokoham a Nationa l Universit y 
Laurence Taylor , Universit y o f Notr e Dam e 
Barbara Ulitsky , McMaste r Universit y 
Michael Usher , Massachusett s Institut e o f Technolog y 
Jeremy va n Horn , Universit y o f Texas , Austi n 
Stefano Vidussi , Kansa s Stat e Universit y 
Jens vo n Bergmann , Michiga n Stat e Universit y 
McKenzie Wang , McMaste r Universit y 
Wojciech Wieczorek , Universit y o f Wisconsi n 
Xingru Zhang , Universit y o f Buffal o 



Titles i n Thi s Serie s 

47 Han s U . Boden , Ia n Hambleton , Andre w J . Nicas , an d B . Dou g Park , Editors , 
Geometry an d topolog y o f manifolds , 200 5 

46 Thierr y Passot , Catherin e Sulem , an d Pierre-Loui s Sulem , Editors , Topic s i n 

kinetic theory , 200 5 

45 Ragnar-Ola f Buchweit z an d Helmu t Lenzing , Editors , Representation s o f algebra s 

and relate d topics , 200 5 

44 Lajo s Horvat h an d Barbar a Szyszkowicz , Editors , Asymptoti c method s i n 

stochastics, 200 4 

43 Georg e Janelidze , B o d o Pareigis , an d Walte r Tholen , Editors , Galoi s theory , Hop f 

algebras, an d semiabelia n categories , 200 4 

42 Sabe r Elaydi , Gerr y Ladas , Jianhon g Wu , an d Xingf u Zou , Editors , Differenc e 

and differentia l equations , 200 4 

41 Al f va n de r Poorte n an d Andrea s Stein , Editors , Hig h prime s an d misdemeanours : 

Lectures i n honou r o f th e 60t h birthda y o f Hug h Cowi e Williams , 200 4 

40 Vlastimi l Dla b an d Clau s Michae l Ringel , Editors , Representation s o f finit e 

dimensional algebra s an d relate d topic s i n Li e theor y an d geometry , 200 4 

39 S tephe n Berman , Yul y Billig , Yi-Zh i Huang , an d Jame s Lepowsky , Editors , 

Vector operato r algebra s i n mathematic s an d physics , 200 3 

38 Norik o Yu i an d Jame s D . Lewis , Editors , Calabi-Ya u varietie s an d mirro r symmetry , 

2003 

37 Pano s Pardalo s an d Henr y Wolkowicz , Editors , Nove l approache s t o har d discret e 

optimization, 200 3 

36 Shigu i Ruan , Gai l S . K . Wolkowicz , an d Jianhon g Wu , Editors , Dynamica l 

systems an d thei r application s i n biology , 200 3 

35 Yako v Eliashberg , Bori s Khesin , an d Francoi s Lalonde , Editors , Symplecti c an d 

contact topology : Interaction s an d perspectives , 200 3 

34 T . J . Lyon s an d T . S . Salisbury , Editors , Numerica l method s an d stochastics , 200 2 

33 Franz-Vikto r Kuhlmann , Salm a Kuhlmann , an d Murra y Marshall , Editors , 

Valuation theor y an d it s applications , Volum e II , 200 3 

32 Franz-Vikto r Kuhlmann , Salm a Kuhlmann , an d Murra y Marshall , Editors , 

Valuation theor y an d it s applications , Volum e I , 200 2 

31 A . Galves , J . K . Hale , an d C . Rocha , Editors , Differentia l equation s an d dynamica l 

systems, 200 2 

30 Robert o Longo , Editor , Mathematica l physic s i n mathematic s an d physics : Quantu m 

and operato r algebrai c aspects , 200 1 

29 Teres a Fari a an d Pedr o Freitas , Editors , Topic s i n functiona l differentia l an d 

difference equations , 200 1 

28 Davi d R . McDonal d an d Stephe n R . E . Turner , Editors , Analysi s o f 

communication networks : Cal l centres , traffi c an d performance , 200 0 

27 Shu i Fen g an d A n n a T . Lawniczak , Editors , Hydrodynami c limit s an d relate d topics , 

2000 

26 Nea l Madras , Editor , Mont e Carl o methods , 200 0 

25 A . G . R a m m , P . N . Shivakumar , an d A . V . Strauss , Editors , Operato r theor y an d 

its applications , 200 0 

24 Edwar d Bierstone , Bori s Khesin , Askol d Khovanskii , an d Jerrol d E . Marsden , 
Editors, Th e Arnoldfest : Proceeding s o f a  conferenc e i n honou r o f V . I . Arnol d fo r hi s 
sixtieth birthday , 199 9 For a  complet e lis t o f title s i n thi s series , visi t th e 

AMS Bookstor e a t www.ams.org/bookstore / . 




		2014-10-06T17:27:51+0530
	Preflight Ticket Signature




