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Preface 

The paper s i n thi s volume ar e written b y some of the participant s o f the Shor t 
Program o n Riemannia n Geometr y hel d i n June-Jul y 200 4 i n Montreal . Thi s 
event wa s a  par t o f th e genera l scientifi c progra m o f th e Centr e d e Recherche s 
Mathematiques i n Montrea l durin g th e summe r o f 2004 . Th e three-wee k progra m 
opened with a  week of introductory shor t courses , followed b y a two-week workshop , 
and thu s gathere d clos e t o on e hundred participants . 

Here is a brief descriptio n o f the volume contents . Highlightin g the mai n topic s 
of th e Proceeding s ar e th e thre e paper s whic h ar e base d o n th e lecture s give n 
during th e introductor y shor t course s b y Professor s M . Anderson , K . Grov e an d 
N. J . Hitchin . 

The firs t i s Michae l Anderson' s comprehensiv e surve y o f recen t result s o n th e 
existence o f Einstei n metric s o n ope n manifold s wit h a  certai n structur e a t infin -
ity. Asymptotically , th e simples t structure s ar e thos e o f constan t curvature , an d 
this pape r cover s i n grea t detai l globa l aspect s o f th e hyperboli c (o r conformally -
compact) case , includin g application s o f thi s theor y t o th e AdS/CF T correspon -
dence i n physics . Anothe r pape r complementin g thi s topi c i s Biquard' s surve y 
of Einstei n metric s wit h asymptoti c structur e a t infinit y modele d o n th e comple x 
hyperbolic space , an d thei r applicatio n t o C R geometry . 

Karsten Grove' s lectur e note s surve y compariso n geometry . Th e reade r wil l 
find i n i t a n exhaustiv e accoun t o f th e subject , mainl y i n th e framewor k o f lowe r 
bounds o f sectiona l curvatures , startin g fro m th e basi c compariso n theorem s o f 
Myers, Synge , Rauch , Alexandrov , Toponogo v an d Bishop , the n discussin g impor -
tant development s i n conjunctio n wit h Mors e theor y an d convexity , th e Gromov -
Hausdorff topolog y o n space s o f Riemannia n manifolds , th e geometr y o f singula r 
spaces, and som e recent result s i n the presenc e o f symmetries. Riemannia n metric s 
with bounde d geometr y pla y a  central rol e in A. Nabutovsky's pape r whic h survey s 
the relationshi p betwee n th e spac e o f Riemannian structure s o n a  close d manifold , 
computability theor y an d algorithmi c informatio n theory . 

What i s specia l abou t 6 , 7  and 8  dimensions? Wh y d o w e stud y Calabi-Ya u 
threefolds, G2  an d Spin(7 ) manifolds ? Thes e ar e th e question s addresse d i n Nige l 
HitchinTs lectur e note s (writte n wit h th e hel p o f Marco Gualtieri ) o n thes e specia l 
geometries o f grea t interes t i n strin g theory . Base d o n th e fundamenta l principl e 
of lookin g a t th e geometr y o f ope n orbit s o f Li e groups , the y presen t a n origina l 
entrance into the exciting world of generalized geometry . Anothe r tw o papers in the 
volume ar e concerned wit h specia l geometric structure s o n differentiable manifolds . 
R. Bryant' s pape r provide s a  systematic stud y o f a  class of special Lagrangia n sub -
manifolds i n Cn . I n their paper , A . Dancer an d M . Wang explain their Hamiltonia n 
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approach t o cohomogeneity-one Einstei n metrics , which leads to new examples an d 
in specia l case s link s to integrabl e systems . 

Three o f th e paper s ar e devote d t o th e interactio n betwee n Riemannia n an d 
complex geometry. Th e paper by C. Boyer and K. Galick i is a comprehensive surve y 
of new Sasaki-Einstein metric s build out of Kahler-Einstein orbifolds . L . David an d 
P. Gauduehon' s pape r provide s a  thoroug h stud y o f Boclmer-na t Kahle r orbifold s 
from th e view point o f the C R geometry o f the standar d sphere , building on an ide a 
of S. Webster. C . LeBrun's paper studie s stability of complex curves-with-boundar y 
in th e twisto r space s appearin g i n th e spectacula r ne w approac h t o Zol l manifold s 
and split-signatur e pseudo-Riemannia n manifold s tha t h e an d L . J . Maso n hav e 
recently found . 

We hop e tha t th e contribution s presente d i n thi s volum e reflec t t o a  certai n 
extent th e variet y o f topics presente d durin g th e workshop . W e ar e gratefu l t o th e 
Centre d e Recherches Mathematique s fo r thei r kin d an d efficien t assistanc e durin g 
the worksho p an d i n the preparatio n o f this volum e an d t o Arthu r Greenspoo n fo r 
a carefu l readin g o f the manuscripts . 

Vestislav Apostolo v Andre w Dance r Nige l Hitchi n 
McKenzie Wan g 

Montreal, 200 6 
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