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2004AARMS Summer School
by Edgar Goodaire

The third annual AARMS SummerSchoolwas held againat Memorial University in St.
Johns from July 12 to August6, 2004. As in previous years,four coursesvere offeredwith
two differentthemes. About half the studentstook Number Theory and Number Theoretic
Cryptologyfrom Michael Bennett(UBC) and RenateScheidler(Calgary),respectrely, while
the otherhalf took StatisticalGenomicsand MathematicaBiology from Priscilla Greenvood
(Arizona StateandUBC) andBrian Sleemar(Leeds) respectiely.

While still in its early stagesthe AARMS SummerSchoolis becomingincreasinglywell
known. Thisyear we hadover 100applicationsandaccepte®0 studentsrom Austria,Croatia,
Italy, Poland,Romania,Turkey andSpain,aswell astheU.S.andCanadgsix provinces).

AARMS actvities arefundedby DalhousieUniversity, the University of New Brunswick,
MemorialUniversityandthe threeCanadiarmathematicsnstitutes(the Fields,Centrede
RechercheMathématiquesand the Paci ¢ Institute for the MathematicalSciences). Again
this year we acknavledgewith gratitudesupportfrom the StudentCommitteeof the Canadian
MathematicalSociety(wasnt it a party?),from MITACS, andfrom Aliant, Atlantic Canadas
telecommunicationsompary. We arealsovery pleasedo acknavledgesupportthis yearfrom
the Centrefor InformationSecurityandCryptographyat the University of Calgary

We encouragell readerf this newsletterto sendstudentgo next year's AARMS Summer
Schoolwhich is currentlybeingplannedfor DalhousieUniversity, Halifax, Nova Scotia. Our
experiencehas beenthat the studentsand faculty who attendtheseSchoolsquickly form a
closely-knitgroupandestablishfriendshipsandcontactswhich will sene themwell for years
to come.The Schoolhasaweb site at < www.math.mun.caadarms/summerschools
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Newsfrom the Centre derecherchesmathematiques

by SuzetteParadis

The CRM is pleasedo announcehat FrancoisLalondebecameDirector of the CRM in
SeptembeR004, for a four year mandate. ProfessoiLalondeis the holder of a CanadaRe-
searchChairin differentialgeometryandtopologyat Universié de Montréal,andhe hasbeen
associateavith the CRM since1991.

The 2004-2005themeyearon the Mathematicf Stochastiand Multiscale Modelingis
currently underway. It is dedicatedto the applied mathematicatools (modeling, analysis,
computation)neededo study multiscalesystemswhich arisein a variety of areasin science
and engineering. The elds of application,which will be discussedluring the themeyeat
include climate modeling, front propagation moleculardynamics,materialsscience, nan-
cial engineeringandrheological uids. The organizersof the 2004-2005themeyearare A.
Bourlioux (Montréal),J.-P Fouque(North CarolinaState),T.Y. Hou (Caltech),C. Le Bris (Cer
mics, ENPC,Paris), A.J. Majda (Courant),R. Sircar(Princeton),T. SouganidigTexas),A.M.
Stuart(Warwick), PF. Tupper(McGill) andE. Vanden-EijndetiCourant).A.J. Majda(Courant)
will betheholderof the AisenstadtChairduringthe Fall 2004semesteandT.Y. Hou (Caltech)
will bethe AisenstadChairholderduringthe Spring2005semester

The2005-2006hemeyearis entitledAnalysisin NumberTheory andwill bedevotedto the
mary interactiondetweerthosetwo fundamentatlisciplines.Indeed numbertheoryhasbeen
a fertile sourceof questionsand motivatedthe developmentof sophisticatecnalytictheories
bothinsidenumbertheoryandanalysis:for examplesthetheoryof the Riemannzeta-function
andallied L-functionsandtheir applicationto the primenumbertheory;realharmonicanalysis
suchasdistribution of valuesof polynomialsandthe Kakeya problem;harmonicanalysisand
therepresentatiotheoryof adelicgroupsandits crucialrolein theall-encompassinganglands
program;andthefoundationof p-adicanalysisandits importantrecentrole in the proof of the
Dwork Conjectureandof p-adicvariantsof the Birch and Swinnerton-Dyerconjectureandthe
Stark conjectures. The main organizersof the 2005-2006themeyear are Andrewv Grarville
(Montréal) andHenri Darmon(McGill). M. Bhagava (Princeton),K. Soundararaja@Michi-
gan)andTerry Tao(UCLA) will betheholdersof the AisenstadChairfor the2005-2006heme
year
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Activities at the Fields Institute
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Thematic Program in PDE by Walter Craig (McMaster)

Lastyearwasperhapghe busiestyearever at the Institute. A seeminglycontinuousstream
of eventssprangforth from thethematicprogramin partial differentialequationsprganizedoy
Walter Craig (McMaster),NicholasErcolani(Arizona) andCatherineéSulem(Toronto).

The subjectof PDE s oftentakento be a subsef appliedmathematicsasmary applica-
tionsareposedin termsof differentialequations—oasmathematicaphysics. It is centralto
mary aspect®of differentialgeometry—indeedhe proof which is currentlythe principal con-
tenderfor the Poincaé conjecturedepend®on a carefulandthoroughstudyof the singularities
of the heat o w for the Ricci curvaturetensor And of course the studyof PDE is atopic of
analysis.The FieldsInstituteprogramtook the point of view of all of theabove.

Several of the workshopsfocusedon the interface betweenmathematicand other scien-
ti ¢ disciplines-forexampleCalculusof Variations: GeometricProblems,Supeconductivity
and Material Microstructues (August2003) presentedh variety of approacheso variational
problemsand differential equationsarisingin physicsand geometry and Patternsin physics
(November2003) concentratean mary physicalprocessesvhich give riseto a phenomenon
of patternformation,on scalefrom nanometerso cosmologicablimensions.

Anotherworkshopwith a directconnectiorto a very active areaof physicswastheKinetic
TheoryWorkshop(March 2004). The physicalbasisof the equationsof kinetic theoryhave to
do with the evolution of large numbersof interactingparticles;thetopicis invokedin Hilbert's
6th problem,andthe equationsnvolve boththeclassicatheoryof partialdifferentialequations
andastrongphysicalinsight. Thegoalsof themoderntheoryarebothto understan@n amath-
ematicallyrigorousbasisthe connectiorbetweerthe evolution of mechanicasystem=of mary
particlesandthe descriptionof its momentsthroughthe theoryof thermodynamicsApplica-
tionscanbefoundrangingfrom theoremson therigorousbasisof continuummechanicsto the
justi cation of the formulation of wave turbulence,to applicationsto studyingtrafc ow on
modernfreevay systems.

Yet anotherconcentratedctiity of the programyearwith this focuson physicalapplica-
tionswasthe Confeenceon Free SurfaceWater Waves(June2004). This meetingwasspon-
soredby a NationalScienceFoundationgrantunderthe FocusedResearclGroupProgramihe
chair of the ConferenceOrganizingCommitteewas Diane Hendersor(PennState),who was
largely responsiblgor the breadthof points of view representedby conferenceparticipants,
andtheresoundingsucces®f the meeting. The conferenceemphasizedlirectcommunication
betweeninterestednathematiciangnd practicingoceanscientists. The numberof renovned
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experimentalistdaking partin a mathematicxonferencesurely must have establishedsome
sortof recordin this case.

Somefurther eventsof interestwerethe autumnsemesteCoxeterLectues, Three Singu-
lar Variational Problems givenby Craig Evans(Berkeley) in October2003,the Workshopon
nonlinearwaveequations(March 2004),and,in May, the secondsetof Coxeterlectures,on
the NavierStolesequationdor statisticalhydrodynamicsdeliveredby Segei Kuksin (Heriot-
Watt) and the DistinguishedLecture Seriesgiven by JeanBoumgain (Institute for Advanced
Study)on applicationsof harmonicanalysisand Hamiltoniandynamicalsystemdo the study
of PDE.Audio and/orslidesfor theseeventsandmostothersareavailableat
<www. elds.utoronto.ca/audio/03-0#/

The Thematic Program in the Geometry of String Theory by Lisa Jefrey (Toronto)

Thisyearsthematicprogramis onthe Geometryof String Theoryandwill take placeatboth
the FieldsInstituteandthe Perimeternstitutein Waterloo. It hasbeenorganizedby K. Hori,
L. Jefrey, B. KhesinandA. Peet,all from the University of Toronto,M. Kapranw from Yale,
andR. Myers from the Perimeternstitute. It will presentsystematicfocusedactvities with
the dual aim of discussinghew resultsand putting new insightsgainedfrom physicsinto the
generalmathematicaframavork. The rst half-yearof the programwill have a mathematical
focusandthe secondhalf-yeara physicalone.

Amongthefall's actvities will betwo graduatecoursegoneon string theoryby Amanda
Peet,anda secondon mirror symmetryby KentaroHori), workshopson Formsof Homotopy
Theory:Elliptic CohomolgyandLoopSpacegSeptembe?7-Octobeg attheFieldsinstitute),
andon Mirror SymmetryNovemberl9-23atthe Perimetelnstitute),andthe CoxeterLectures
by Nigel Hitchin (Oxford, Novemberl5-17).

Pleaseseethe homepagef the program< www. elds.utoronto.ca/programs/scienti ¢c/04-
05/string-theory# for full information,includingactwities in the winter semesterParticularly
noteworthy are the DistinguishedLecturesSerieswith Edward Witten of the IAS (tentatvely
scheduledor April 4-7) anda SummerSchool ProgramStrings, Gravity and Cosmolgy to
be held at the Perimetennstitute June20-July8. The Geometryand String Theory Thematic
Programwill wind up in grandstyle with the premierinternationalconferencen stringtheory
Strings2005,at the Universityof TorontoJuly 11-16.

Other Activities by Carl Riehm(FieldsInstitute)

The ThematicProgramdor 2005-2006will be RenormalizatiorandUniversalityin Math-
ematicsand MathematicaPhysicsduring the fall term andHolomorphicDynamics,Lamina-
tions,andHyperbolicGeometryduringthe winter term.

Somefurther actvities this yeararethe Applied Mathematicolloquium—atthe time of
writing, it is tentatvely scheduledo be held every otherWednesday—anthe SeminarSeries
onQuantitatve Financewhichwill meetmonthly, alongwith anew seriednitiatedlastyear:the
PRMIA Risk Managemenseminars www. elds.utoronto.ca/programs/cim/04-05/PRME/
Otheractvities arethe DistinguishedLectureSeriesin StatisticalSciencespn the subjectof
GraphicalModels their Statisticallnterpretationsand SomeTednical Developmentdy David
Cox (Oxford; Septembef4-15),the Workshopon Data Mining Methodolagy and Applications
(October28-30),andthe Symposiunon the Mathematicaland StatisticalMethodsin the Life
Sciencesitthe Universityof Guelph(Novemberl2).

A completdisting of all FieldsInstituteactvities from thepresento next Junecanbefound
at<www. elds.utoronto.ca/programs/scienti c/#gsa
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Paci ¢ Institute for the

Mathematical Sciences
by Heather Jenkins

in the SkyMagazine

Thenext issueof in the Sky magazinewill bethe eighth. It will be
outin thefall 2004. The mainthemewill be “How mathematiczan
be usedto predictand suggestcontmls for disease”.

Basedon thisthemetheissuewill includethefollowing threeatrticles:

Mar Wonham (Centrefor MathematicaBiology, UA): The mathematic®of mosquitoesand
WestNile virus

Fred Brauer (MathematicslUBC): WhatdoesMathematichaveto do with SARS?

David Earn (MathematicsMcMasterUniversity): Mathematicalmodellingof recurrent epi-
demics

Thesethreearticleswere coordinatedoy Mark Lewis (CanadaResearclChairin Mathe-
maticalBiology, UA).

The otherarticlesin theissueinclude“K olmaogorov, Turbulenceand British Columbia” by
Bob Stewart (former Director of the Institute of OceanSciencesat Sidne/, BC) and Chris
Garr ett (Lansdavne Professonf OceanPhysics UVic).

A qgure from the article by Bob Stewvart and Chris
Garrett: The Towed OceanMicrostructurelnstrument
(TOMI) developedby Rolf LueckatUVic. Hereit is be-
ing recaveredfrom the waterin Knight Inlet after mak-
ing simultaneousneasurementsf the turbulent small-
scale uctuationsof velocity andtemperatureaswell as
measuringhebackscatteof high-frequeng soundfrom

biological organismsandthe turbulence. The mastsat
right anglesto the main body of the instrumentcontain
othersensorandbecomeverticalin the water with the
left oneontop.
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in the Sky magazineis primarily aimedat high-schoolstudentsand teacherswith the
maingoalof providing a culturalcontext/landscapdor mathematicslt hasa naturalextension
to junior high schoolstudentsandundegraduatesandarticlesmay alsoput curriculumtopics
in adifferentperspectie.
If youareinterestedn submittinganarticleto intheSky pleasecontactusatpi@pims.math.ca.
All theissuef in the Sky canbedownloadedor freefrom www.pims.math.ca/pi

The in the Sky Editorial Boardis comprisedof:

Editorin chief: lvar Ekeland(PIMS/UBC)

ManagingEditor: David Leeming(UVic)

Editorial Board: Len Beggren(SFU),JohnBowman(UA), JohnCampbell(ArchbishopMac-
Donald AcademicHigh School, Edmonton),Florin Diacu (UVic), SharonFriesen(Galileo
EducationalNetwork, Calgary),DragosHrimiuc (UA), Klaus Hoechsmanr{UBC), Wieslav

Krawcewicz (UA), Michael Lamoureux(UC), Mark MacLean(UBC), AlexanderMelnikov
(UA), Volker Runde(UA), andWendySwonnell (Lambrick Park Secondarnschool,Victoria).

Editorial Coordinator:HeatherJenking PIMS)

Call for PIMS PDF Nominations

PIMS invites nominationsof outstandingyoungresearchergé the mathematicakciencedor
PostdoctoraFellowshipsfor theyear2005-2006 For detailspleaseseethe website
http://www .pims.math.ca/opportunities/pdthtml.

Thedeadlinefor submittingnominationss Friday, January 21,2005 Pleasenotethatthis
is earlierthanin previousyears.

For moreinformationaboutPIMS andits actwvities pleaseseewww.pims.math.ca
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MIT ACS LaunchesNew SeriesOf

Workshops
by Kar en Booth

MITACShostsa numberof eventsevery yearthataredesignedo bring togethermpartneror-
ganizationsn theacademicpublic, privateandnot-for-pro t sectorswith universityresearchers
to generateew areaf researctandsolutionsto identi ed problems MITACSsupportssingle
day workshopsandseminargo multi-day summerschools thememeetingsand conferences.
Theseeventsprovide the opportunityfor researcherso network with their peersandto inter-
actwith their partnergroups,aswell asothercompaniesand organizations. This next year
MITACSwill supportindustry-Uniersity Workshopsthe Annual Conferenceandtwo Inter
changes.MITACS alsosupportsmary workshopsorganizedby our researchersxamplesof
whichincludeeventsheldthis summersuchasthe SpecialAfternoonin MathematicaBiology,
4th AnnualMcMasterOptimizationConferenceTheoryandApplications ADHOC-NOW '04,
Quantuminformation and QuantumControl Conferenceand SpecialProgramon Infectious
Diseases.

A new serieof Industry-UnversityWorkshopshave beenlaunchedo addreskey research
initiatives. At theseworkshopsacademiaesearcheraswell asindustryandgovernmentex-
pertsmeetto discussuserissueson a speci ¢ topic aswell asthe statusof researchnitiatives.
Thegoalsareto createnew researclcollaborationsestablishfuture researclprioritiesandex-
changeknowledge.

The rst workshop,on Data Mining for EnhancedBusinessResults,will be held at the
Banf InternationalResearclstation,Octoberl4th—16th. Individualsfrom bothindustryand
academiavho areinterestedn datamining researctandthe applicationof advanceddatamin-
ing techniqueswill sharetheir experienceandidentify key issueshey encounter A focusfor
discussionwill be datamining in supportof enhancingousinessresults,which will address
issuessuchascustomeisggmentationcustomettargeting,revenuemanagemerandpricing.

The secondworkshop,on Cyber Security will be held on November22nd and 23rd in
Ottawa. Thefocusof this workshopwill be on CyberSecurityresearctandthe applicationof
developmentgo bettersecuranformationsystemsandcommunicationsietworks. Participants
will sharetheir experienceand pinpoint key issuesin securingtheir systemsand networks.
Academicresearcherwill sharetheresultsof their researchanddiscusgheir currentresearch
program.All participantswill discusdutureresearclprioritiesin CyberSecurityin supportof
enhancinghesecurityof informationsystemsandcommunicationsietworks. Thiswill include
topicssuchassecureaouting,intrusiondetectiorandmonitoring,denialof service privagy and
anorymity, risk analysis surweillanceanddisasteresponse.

Other workshopsare currently being consideredand new ideasare welcome. Visit the
MITACSwebsite Events:ConferencesVorkshopsandSeminarsat
< http://www.mitacs.ca/main.php?mid=10000162&pid=102 for moreinformation.
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The MITACS 6th Annual Conferenceand Interchangewill be held May 12 - 14, 2005at
the University of Calgary Thethemeof the conferencas “The Mathematicof Enegy”, with
the Interchangéhaving speci ¢ focuson “AdvancedModelling for the Enegy Sector”. These
eventsoffer an excellentopportunityfor academicendindustryto meetandexchangedeas,
andto explore potentialrelationshipswith researctpartners.Studentsn the network areable
to network andpresentheir researchthroughpostersandpresentationsThe eventis expected
to bring togetherkey businesdeadersgovernmentrepresentaties,andacademicgo address
innovative usesof mathematicsn the enegy sector Oneareathatwill be highlightedat the
Interchangdas modellingfor the oil andgassector New innovationsby MITACS scientists
in seismicimagingare helpingto moreaccuratelypredictthe succes®f oil drilling, andnewv
developmentsn uid analysesrebetterpredictinguid o w, heatandmasgransferandchem-
ical reactions discoverieswhich areimproving ef ciencies in theoil andgasindustry andare
expectedo onedayexpandto applicationsn themedical,aerospacandautomotve sectors.

For moreinformationon MITACSvisit < www.mitacs.ca> .
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