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I. NEWS AND NOTES

a. Board of Governors SelectsProgram Topics: GeometricMethods in InverseProblemsand PDE Control for
Summer2001and Optimization for the 2002-2003Annual Program

The Boardof Governorsapproveda proposalto devote a Summer2001Programto the topic, Geometric Methods in
InverseProblemsand PDE Control. Theorganizingcommitteeconsistsof ChrisCroke (Universityof Pennsylvania),
Irena Lasiecka(University of Virginia), GunterUhlmann(University of Washington),and Michael Vogelius(Rutgers
University).Theproposaloutlinesa two weekprogramto beheld(tentatively) July16– 27,2001.

Thissummerprogram’sgoalsareto bring togethergeometerswith researchersin inverseproblemsandcontrolof PDEto
facilitateexchangeof ideasandencouragecollaboration;to maketoolsof differentialgeometryknown to thoseworkingin
inverseproblemsandcontrol,andto opennew areasof researchin geometry. Theworkshopwill for instanceexplorethe
useof inverseproblemandcontrolmethodsto rigidity problemsin geometry. This will bea two weekprogramin which
Week1 will emphasizeGeometricandPDEmethodsandWeek2 will focusonapplicationsof thesetechniquesto inverse
andcontrolproblems.Bothweekswill begin with overview talksdesignedto setthestagefor theprogram.Thepresence
of severaltalksof a survey naturewill make thisworkshopanidealvenuefor youngresearcherwantingto getinvolvedin
thesefields.

For themostrecentlyupdatedinformation,seehttp://www.ima.umn.edu/GM/

TheBoardof Governorsalsoapproveda proposalto devotetheacademicyearSeptember2002– June2003to thetopic,
Optimization . The organizingcommitteeconsistsof DonaldGoldfarb (Columbia),Bill Pulleyblank (IBM Research),
Bill Cook(Rice),Tom Coleman(Cornell),JohnBirge (Northwestern),BrendaDietrich (IBM Research),andPrabhakar
Raghavan(IBM Research).

The yearis divided into threequarterswhosetopicsare“Supply ChainandLogisticsOptimization” (Fall 2002),“New
OptimizationParadigmsandApproaches”(Winter2003),and“InformationTechnologyandOptimization”(Sprint2003).

Theproposaloutlinestentativeplansfor workshopson “SupplyChainManagement”, “ComputationalMethodsfor Large
ScaleIntegerPrograms”,“Travel andTransportation”,“Nonconvex andGlobalOptimization” , “Optimization in Design
and InverseProblems”“SemidefiniteProgrammingand Robust Optimization”, “CommunicationsDesign”, and “Data
AnalysisandOptimization”.

As with all IMA programs,aprimarygoalof theseworkshopsis to educateandinterestmathematiciansin themathematical
andscientificproblemsthatarisein thesedynamicandchallengingareasof scienceandtechnology.

Themostrecentlyupdatedinformation,seehttp://www.ima.umn.edu/optimization/

b. NewMembersElectedto the Board of Governors

At its annualmeetingin Minneapolison17October1999,theIMA Boardof Governorselectedfourdistinguishedscientists
as new members,who have agreedto serve on the boardfor threeyearsbeginning January1, 2000. They are Joan
Feigenbaumof AT&T, Bill Gearof NEC, Fan ChungGrahamof UC SanDiego and Jim Yorke of the University of
Maryland.

Retiringmembersasof 31December1999areRobertCalderbank(AT&T Bell Labs),RosemaryChang(SiliconGraphics),
JohnPolking(RiceUniversity),andRidgwayScott(Universityof Houston).

TheIMA would like to expressits deepgratitudeto Drs. Calderbank,Chang,Polking,andScottfor their ideasanddedi-
cationin servingon theBoardduringthepastthreeyears.ContinuingBoardmembersareDouglasArnold (Pennsylvania
StateUniversity),LynneBillard (Universityof Georgia),JenniferChayes(Microsoft),RichardKarp (Universityof Wash-
ington), JamesPaul Keener(University of Utah), ThomasMagnanti(MassachusettsInstituteof Technology),andJuan
Meza(SandiaNationalLaboratory),andPaulH. Rabinowitz (Univ. of Wisc.-Madison).

2



c. Program Ideas

The IMA continuallyasksmembersof the mathematicalsciencescommunityfor their ideasfor future programs.This
communityincludes–inadditiontomathematicians–industrialscientists,scientistsin governmentlabs,universityscientists,
engineers,etc.whosework bringsthemin contactwith problemsinvolving mathematicalchallengesatall levels.

Futureprogramsaresoughtwhichcouldbecarriedout through:

� aone-weekworkshopona topicof mathematical/scientificinterest;

� a one-monthperiodof concentrationbringing mathematiciansandotherscientiststogetherto work on a topic of
interest;

� atwo- to seven-weekSummerprogramconsistingof aseriesof one-weekworkshopstreatingsubtopicsof a topicof
interest;or

� a ten-monthAnnualProgramincluding long-termseniorvisitors, eight postdocs,six to ten one-weekworkshops,
threeto tentutorials,andweeklyseminars.

PleasecontacttheIMA Director, Willard Miller, with your ideas:

E-mail: miller@ima.umn.edu
Institutefor Mathematicsandits Applications
Universityof Minnesota
400Lind Hall
207ChurchStreetS.E
Minneapolis,Minnesota55455
phone:(612)624-6066
FAX: (612)626-7370

Pleaseseethe enclosedflyer or http://www.ima.umn.edu/ideas.htmlfor moredetailed information.

d. 1999–2000ReactiveFlow and Transport PhenomenaPostdocsSelected

With the adviceof the organizersof the 1999-2000yearon Reactive Flow and Transport Phenomena,the IMA has
chosenninepostdoctoralmembersfor the periodSeptember1, 1999to August31, 2001. As wasthe caselast year, all
postdocswereofferedtwo yearappointments.Thesepostdocswill be active participantsin all activities of the annual
program.They werechosenfrom a long list of well-qualifiedrecentPh.D. recipients.

First Year Postdocs

NAME PH.D. INSTITUTION ADVISOR
Javier Armendariz NorthwesternUniversity MosheMatalon
YalchinEfendiev CaliforniaInstituteof Technology ThomasHou
TakumiHawa RensselaerPolytechnicInst. Zvi Rusak
Alexei Novikov Stanforduniversity GeorgePapanicolaou
YongKim Universityof Wisconsin AnthanasiosE. Tzavaras

SecondYear Postdocs

NAME PH.D. INSTITUTION ADVISOR
Kevin Anderson Universityof Arizona JosephWatkins
BruceAyati Universityof Chicago ToddF. Dupont
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Industrial Postdocs

NAME Company PH.D. INSTITUTION ADVISOR
NicolasCoult FMA&H Universityof Colorado GregoryBeylkin
JayGopalakrishnan Medtronic TexasA& M University J.H. Bramble& J.E.Pasciak
Dimitri Kirill Motorola NorthwesternUniversity MichaelMiksis
Nilima Nigam Seagate Universityof Delaware GeorgeHsiao
Anthony Varghese EndocardialSolutions Univ. of Oxford(postdoc)
AleksandarZatezalo LockheedMartin Universityof Minnesota Nicolai Krylov

Other PostdoctoralAppointments

NAME PH.D. INSTITUTION ADVISOR
HenningStruchtrup Universiẗatof Berlin IngoMüller
RhoShinMyong TheUniversityof Michigan Philip Roe

e. Funding support for IMA 1998– 1999programs

TheIMA expressesits thanksto thefundingagencies,institutionsandcorporationswho providedfinancialsupportto the
IMA duringtheprogrammingperiodSeptember1, 1998– August31,1999.Major supportwasprovidedby theNational
ScienceFoundation,which foundedtheIMA, andby theUniversityof Minnesota,thehostinstitution.

Supportfor theSeptember8-12workshop“PatternFormationandMorphogenesis:TheBasicProcess”andits companion
the September14-18workshop“PatternFormationandMorphogenesis:Model Systems”aswell asthe the May 17-21
workshop“MathematicalApproachesfor Emerging andReemerging InfectiousDiseases”wasprovidedby theNational
Instituteof GeneralMedicalSciences,NationalInstitutesof Health(NIH-NIGMS).

Supportfor the April 24-27HOT TOPIC workshop“ChallengesandOpportunitiesin Genomics:Production,Storage,
Mining andUse”wasprovidedby 3M.

Supportfor the July HOT TOPICworkshop“DecisionMaking UnderUncertainty:Energy andEnvironmentalModels”
wasprovidedby Schlumberger.

Corporatesupportwasreceivedfrom theIMA ParticipatingCorporations:EastmanKodak,EPRI,Ford, Fujitsu,General
Motors,Honeywell, IBM, LockheedMartin, LucentTechnologies,Medtronic,Motorola,SiemensTelcordiaand3M.

Institutionalsupportwasreceivedfrom theIMA ParticipatingInstitutions:CentreNationaldela RechercheScientifique,
Consiglio Nazionaledelle Ricerche,Georgia Institute of Technology, IndianaUniversity, Iowa StateUniversity, Kent
StateUniversity, MichiganStateUniversity, MissippiStateUniversity, NorthernIllinois University, OhioStateUniversity,
PennsylvaniaStateUniversity, PurdueUniversity, SeoulNationalUniversity (RIM - GARC), TexasA&M University,
Universityof Chicago,Universityof Cincinnati,Universityof Houston,Universityof Illinois (Urbana),Universityof Iowa,
Universityof Kentucky, Universityof Manitoba,Universityof Maryland,Universityof Michigan,Universityof Minnesota,
Universityof NotreDame,Universityof Pittsburgh,Universityof SouthernCalifornia,Universityof Wisconsin,andWayne
StateUniversity.

We, andthescientistswho have participatedin IMA programs,arevery gratefulto all theseagencies,corporationsand
universitiesfor makingIMA programmingpossible.

f. Participating Institution ConferencesSelectedfor 1999–2000

Nine IMA ParticipatingInstitutionConferenceshavebeenselectedfor fundingduring1999–2000:

INSTITUTION ORGANIZERS TITLE DATES
Universityof Houston GarretEtgen

& R. Glowinski
DifferenticalEquationsand
TheirApplications

October7–9,1999

OhioStateUniversity Vitaly Bergelson,
DanBurghelea,
JoeDiestel,&
PaulNevai

A Conferencein Analysis October12–16,1999
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Texas A&M Univer-
sity

GoongChen&
JianxinZhou

A ConferenceonAdvances
in theControlof Nonlinear
DistributedParameterSystems

October29–31,1999

MichiganStateUniv. R. Fintushel,
J.Wolfson,& Y. Raun

GreatLakesGeometryCon-
ference

Marchor April 2000

Universityof Notre
Dame

M. Alber, L. Faybuso-
vich, F. Jarre,Gl. Mi-
siolek,Q. Han,B. Hu,
& H-M Yin

A ConferenceonNonlinearProb-
lemsin AppliedMathematics

April 6–9,2000

University of Illinois
atUrbana-Champaign

B. Berndt InternationalConferenceon
NumberTheory

May 21–26,2000

Universityof Iowa J.S.Chen,K.K. Choi,
W. Han, S. Oliveira,
D. Stewart

MeshlessMethods:Theory,
Computation,andApplications

May or June2000

University of Illinios
atUrbana-Champaign

CarlG. Jockusch SymposiaonTheDevelopment
andFutureProspectsof Logic

June3–7,2000

PurdueUniversity L. Lampert, S. K.
Yeung

Midwest Several Complex Vari-
ablesMeeting

October, 2000

Interestedparticipantsareurgedto addresstheir inquiriesto theorganizersat theParticipatingInstitutionwheretheconfer-
encewill beheld.ConferenceParticipantsfrom otherParticipatingInstitutionsmayusePI fundsfor theirexpenses,where
theseareavailable.

All facultymembersof ParticipatingInstitutionsof theIMA wereencouragedto submitproposalsfor this annualcompe-
tition. Thereis no restrictionon themathematicaltopic of theconferences,but they shouldbeof interestto a numberof
ParticipatingInstitutions,andtheorganizingcommitteeshouldcontainsomefacultymembersfrom theseinstitutions.The
facultiesof theParticipatingInstitutionswereconsultedabouttheproposals,andthefinal decisionwasmadeby apanelof
threeparticipatingInstitutiondepartmentheads:RichardBrualdi(Universityof Wisconsin,Chair),Max Gunzberger(Iowa
State),andDanMaki (Indiana).

Proposalsfor 2000–2001will bedueonApril 1, 2000.

g. IMA Newsletterand UpdateDistribution via the World Wide Web

TheIMA is graduallyimplementinginternet-basedprogramsto improveourserviceto you. As a result,wehavechanged
theway we sendout theNewsletterandUpdate.We would like to e-mailyou a noticewhenthenext IMA Newsletteror
Updateis availableon theIMA Webpage,insteadof mailing you a hardcopy. Theupdatedversionof eitherpublication
areavailableonour IMA WebPage:http://www.ima.umn.edu/newsltrs/

TheIMA will continueto mail a hardcopy to specificdepartments,for postingpurposes.

If for somereasonyoucannotretrieveeitherdocumentfrom theWeb,pleasecall theIMA staff at612-624-6066or e-mail
staff@ima.umn.eduif youwould like to continueto receivea hardcopy of theIMA Newsletter.

h. Weekly IMA SeminarList Available by List Server

The IMA is happy to offer its e-mail mailing list service. The mailing list “weekly” is a distribution eachThursday
of the next week’s scheduleof IMA seminarsandevents. If you wish to subscribe,simply sendan e-mail messageto
imalists@ima.umn.eduwhosefirst line is of theform

subscribe weekly
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If yourpreferrede-mailaddressis differentfrom theonefrom whichyouaresendingtherequest,thefirst line shouldbe

subscribe weekly you@e.mail.address

Thesubjectline andtherestof themessageareignored.Questionsor problemsshouldbesentto

owner-weekly@ima.umn.edu

.

The currentweekly scheduleis alsoavailableon requestvia finger seminar@ima.umn.edu. An updated.dvi
file of theIMA Newsletter(currentandrecent)is availablebyftp or throughtheworld-wideweb.

II. IMA CALENDAR

0. HOT TOPICS PROGRAMS for 1999–2000
Seehttp://www.ima.umn.edu/hot-topics.html

September9–10,1999 HOT TOPICSWorkshoponWorkshop: Analysisand Modeling of Optical Devices

September16-17,1999 HOT TOPICSWorkshopon DecisionMaking Under Uncertainty: Assessmentof the
Reliability of Mathematical Models

October 22–24: HOT TOPICSWorkshoponScalingPhenomenain Communication Networks

August16–18: HOT TOPICSWorkshoponMathematical Challengesin Global Positioning Systems(GPS)

1. REACTIVE FLOW & TRANSPORT PHENOMENA, September1999–June2000
Seehttp://www.ima.umn.edu/reactive/

Fall 1999: Combustion
For detailsof theFall Scheduleseehttp://www.ima.umn.edu/reactive/#fall

Winter 2000: Natural Resourcesand Envir onment

January 15–19: WorkshoponConfinementand Remediationof Envir onmentalHazards
February 9–13: WorkshoponResourceRecovery
Mar ch 15–19: WorkshoponAir Quality Engineering

Spring 2000: Multiscale and Transition Regimes

May 1–5: WorkshoponDispersive Corr ectionsto Transport Equations
May 18–19: TutorialonSimulation of Transport in Transition Regimes
May 22–26: WorkshoponSimulation of Transport in Transition Regimes
June5–9: WorkshoponMultiscale Models for SurfaceEvolution and ReactingFlows

2. MATHEMA TICS IN MULTIMEDIA, September2000–June2001
Seehttp://www.ima.umn.edu/multimedia/

Fall 2000: Vision, Speechand Language

September11-15 ShortCourseon Mark ov processesand Mark ov Random Fields Information Theory,
Statistical Estimation

September18–22 WorkshoponMathematical Foundationsof SpeechProcessingand Recognition
October 11–14 Mini-symposiumonBrain Imaging
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October 16–20 Workshopon ImageProcessingand Low Level Vision
October 30–November3 WorkshoponMathematical Foundationsof Natural LanguageModeling
November13–17 Workshopon ImageAnalysisand High Level Vision

Winter 2001: Digital Libraries

January 17–19 Mini-symposiumonFractals in Multimedia
January 25–26 TutorialonDigital Libraries
January 29–February 2 WorkshoponDigital Libraries - Data Modeling and Representation
February 12–16 WorkshoponDigital Libraries - Digital AssetManagement
February 26–March 2 WorkshoponDigital Libraries - Classification,Retrieval and Visualization

Spring 2001: GeometricDesignand Computer Graphics

April 19–20 TutorialonGeometricDesign
April 23–27 WorkshoponGeometricDesign
May 10–11 TutorialonComputer Graphics
May 14–18 WorkshoponComputer Graphics
June11–15 WorkshoponHaptics, Virtual Reality and Human Computer Interaction
June16–17 CapstoneSymposiumon Mathematics in Multimedia

3. MATHEMA TICS IN THE GEOSCIENCES,September2001–June2002
Seehttp://www.ima.umn.edu/geoscience/

Fall 2001: Dynamical Systemsand Ergodic Theory

Winter 2002: Multiscale Phenomenaand Renormalization

Spring 2002: InverseProblemsand Quantification of Uncertainty

4. OPTIMIZA TION, September2002–June2003
Seehttp://www.ima.umn.edu/optimization/

Fall 2002: Supply Chain and LogisticsOptimization

Winter 2003: NewOptimization Paradigmsand Approaches

Spring 2003: Information Technologyand Optimization

1999–2000Annual Program:

III. REACTIVE FLOW AND TRANSPORT
PHENOMENA

September1, 1999– August312000
Organizers:JohnChadam(Universityof Pittsburgh)

AshwaniK. Kapila (Chair)(RensselaerPolytechnicInstitute)
David Levermore(Universityof Arizona)

ChristianRinghofer(ArizonaStateUniversity)

Seealsohttp://ww.ima.umn.edu/reactive/

Intr oduction:

Chemicallyreactingflows, andthe associatedtransportof mass,momentumandenergy, are fundamentalto numerous
areasof moderntechnology. Theseincludetherecovery, fabrication,andprocessingof materials;thedesignandoperation
of devicesthatusefossil or nuclearfuels;andthetreatmentanddisposalof wasteandtoxins. Forcesof economy, safety,
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efficienc
�

y anda concernfor theenvironmentdictatenot only that theunderlyingsciencebeadvanced,but alsothatthese
advancesbe rapidly integratedinto engineering,design,manufacturingandoperation. It is broadlyrecognizedthat the
challengerequiresaninterdisciplinaryresponse,including,in particular, thedeploymentof moderntechniquesof applied
mathematics:modeling,analysisandcomputation.

In this yearof concentration,we have electedto emphasizethreetopics. Two of these,namely, Combustion,andNatural
ResourcesandEnvironment,canbeclearlyidentifiedasareasof application.Thethird,MultiscaleandTransitionRegimes,
cutsacrossapplications,focusinginsteadon processeswheretraditionalandclassicaltransportmodelsno longerapply.
Applicationsincludethin, microstructuredfilms, nanometer-scalesemiconductordevices,andsupercooledfluids.

The yearhasbeendivided into threesegments,with a total of nine workshops.In eachcase,we aim to bring together
researcherswith overlappinginterestswho maymove in disjoint scientificcircles,andexposeappliedmathematiciansto
activity in the selectedareaof the workshop. The overall focuswill be on identifying situationswherean infusion of
existing mathematicaltechnologycanleadto rapid progress,aswell asrecognizingareaswherethe existing theoretical
framework needsto be

FALL QUARTER (September1–December31,1999):Combustion
Seehttp://www.ima.umn.edu/reactive/#fall

WINTER QUARTER (January1–March31,2000):Natural Resourcesand Envir onment

SPRING QUARTER (April 1–June30,2000):Multiscale and Transition Regimes

Winter Quarter 2000:Natural Resourcesand Envir onment

1 Workshop (January 15–19,2000)Confinementand Remediationof
Envir onmentalHazards

Organizers:
Richard Ewing (TexasA&M University)
A.C. Cunningham (Montana StateUniversity)
John Chadam(University of Pittsburgh)

For curr ent information seeURL: http://www.ima.umn.edu/reactive/winter/rf5.html

This workshopwill focuson themathematicalproblemswhich arisein groundwatertransportof contamination,andthe
spreading,confinementandremediationof biological, chemicalandradioactive waste. Topicsincludethe modelingof
flow throughfracturedandporousmedia,including upscalingfrom poresizestudiesandestimatingmodelsensitivities
to intrinsic uncertainties.Particularemphasiswill be given to the studyof processeswhich involve the full couplingof
reaction,transportandmechanicaleffects. Examplesincludebreakout from chemicalandradioactive wasterepositories,
confinementby injectionof porepluggingmaterialandbioremediationof petroleumandotherwastes.Weshallencourage
theparticipationof key experimentalistsin themodelingof thebasicprocesses,especiallyin theupscalingandsensitivity
studies. A strongcomponentof geologywill be neededto characterizedomains. Numericalapproachesto simulating
suchprocesseson all scaleswill alsobeaddressed(e.g. heterogeneousmedia,adaptive gridding,hybrid schemes,lattice
Boltzmannporescalesimulations).We shallseekconnectionto theDOE communityandaskthemto presenta rangeof
problems.

CONFIRMED WORKSHOP PARTICIPANTS: January 15-19,2000(asof 2 November1999)

ARBOGAST, TODD Univ. of Texas(Mathematics) JAN 14– 20
BALL, BILL JohnsHopkinsUniv. (Geography) JAN 1 – MAR 31
BENSON,SALLY LawrenceBerkeley NationalLab JAN 14– 19
BOUWER,EDWARD JohnsHopkinsUniv. (GeographyandEnviro. Eng.) JAN 14– 19
CELIA, MICHAEL PrincetonUniv. (Civil Engineering& Operations) JAN 14– FEB12
CHADAM, JOHN Univ. of Pittsburgh(Mathematics) JAN 2 – MAR 31
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CHEN,BENITO Univ. of Wyoming(Mathematics) JAN 10 – 20
CUNNINGHAM, AL MontanaStateUniv. (CenterBiofilm Engineering) JAN 14 – 19
CUSHMAN, JOHN PurdueUniv. (AppliedMath) JAN 14 – 19
DAHLE, HELGE Univ. of Bergen(Mathematics) JAN 13 – 20
DAWSON,CLINT Univ. of Texas(TICAM) JAN 14 – FEB13
DOUGLAS,JIM PurdueUniv. (AppliedMathematics) JAN 14 – FEB13
ESPEDAL, MAGNE Univ. of Bergen(Mathematics) JAN 14 – FEB13
EWING, RICHARD TexasA&M Univ. JAN 14 – 19
FOWLER, ANDREW Univ. of Oxford JAN 14 – 30
GLIMM, JAMES SUNY atStony Brook (AppliedMathematicsandStatistics) JAN 14 – 19
GRAY, BILL NotreDameUniv. (Civil Engineering) JAN 14 – 19
JORDAN, RYAN MontanaStateUniv. (CenterBiofilm Engineering) JAN 14 – 19
LAZAROV, RAYTCHO TexasA&M Univ. (ScientificComputations) JAN 14 – FEB13
LEVERMORE,DAVID Univ. of Arizona(Mathematics) JAN 24 – FEB6
LINDQUIST, BRENT StateUniv. of New York (AppliedMathematicsandStatistics) JAN 14 – 23
MORGAN, JEFF TexasA&M Univ. (Mathematics) JAN 14 – FEB13
ORTOLEVA, PETER IndianaUniv. (ChemistryandGeology) JAN 14 – FEB13
PEYTON, BRENT WashingtonStateUniv. (ChemicalEngineering) JAN 14 – 19
REZNIKOFF, MARIA RensselaerPolytechnicInstitute(AppliedMathematics) JAN 14 – 19
ROBERTS,JEAN INRIA-Rocquencour) JAN 14 – FEB13
TRAVIS, BRIAN LosAlamosNationalLaboratory(Earth& EnvironmentalSciences)JAN 14 – 19
VAN DUIJN, HANS CWI (CenterMath& ComputerScience) FEB1 – MAR 31
WATSON,TED TexasA&M Univ. (ChemicalEngineering) JAN 14 – 19
WEEKES,SUZANNE WorcesterPolytechnicInstitute(MathematicalScience) JAN 4 – 31
WHEELER,MARY Univ. of TexasatAustin (Engineering) JAN 14 – 19
XIN, JACK Univ. of TexasatAustin (Mathematics) JAN 2 – JUN30
YABUSAKI, STEVE P.O.Box 999(PacificNorthwestNationalLaboratory) JAN 14 – 19
YOTOV, IVAN Univ. of Pittsburgh(Mathematics) JAN 14 – 20

2 Workshop (February 9-13,2000)ResourceRecovery

Organizers:
John Chadam(University of Pittsburgh)
Peter Ortoleva (Indiana University)
Mary Wheeler (University of Texas,Austin)

For curr ent information seeURL: http://www.ima.umn.edu/reactive/winter/rf6.html

This workshopwill focuson themodelingandsimulationof problemswhich arisein thepetroleumandmining industry.
Someexamplesincludeoil andgasreservoir diagenesisanddynamics,enhancedoil recovery, well formationdynamics,
spacingof uraniumroll front deposits,heapleachingof minerals,etc. Many problemsof this sort requirea careful
understandingof thecouplingof reaction,transportandmechanicaleffects. Numericalmodelsof ”real-life” versionsof
theseproblemsarequitelargeandquitestiff requiringtheuseof hybridmethods,adaptiveandmultigriddingandof large
platforms. In this workshopwe shall bring togetherparticipantsfrom academiaand industry to discussthe modeling,
analysisandsimulationof suchproblems.

CONFIRMED WORKSHOP PARTICIPANTS: February 9-13,2000(asof 2 November1999)

BRYANT, STEVE Univ. of Texas(ComputationalMechanicsandAppliedMat) FEB8 – 13
CHADAM, JOHN Univ. of Pittsburgh(Mathematics) JAN 2 – MAR 31
DAWSON,CLINT Univ. of Texas(TICAM) JAN 14– FEB13
DOUGLAS,JIM PurdueUniv. (AppliedMathematics) JAN 14– FEB13
EDWARDS,MIKE StanfordUniv. (PetroleumEngineering) FEB8 – 13
ESPEDAL, MAGNE Univ. of Bergen(Mathematics) JAN 14– FEB13
FITZGIBBON, BILL Univ. of Houston(Mathematics) FEB8 – 13
JAFFRE,JEROME INRIA-Rocquencourt FEB1 – 13
JENNINGS,JIM Univ. of Texas(BureauEconomicGeology) FEB8 – 13
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LAKE, LARRY Univ. of Texas(Chemical& PetroleumEngineering) FEB8 – 13
LAZAROV, RAYTCHO TexasA&M Univ. (ScientificComputations) JAN 14– FEB13
MARCHESIN,D. InstitutodeMatematica(Brazil) FEB7 – 18
MINKOFF, SUE SandiaNationalLaboratories FEB8 – 13
ORTOLEVA, PETER IndianaUniv. (ChemistryandGeology) JAN 14– FEB13
PESZYNSKA,MALGORZATA Univ. of Texas(Computational& AppliedM) FEB8 – 13
RIVIERE, BEATRICE Univ. of Texas(ComputationalMechanicsandAppliedMat) FEB8 – 13
ROBERTS,JEAN INRIA-Rocquencourt JAN 14– FEB13
SHOWALTER,RALPH Univ. of Texasat Austin (Mathematics) FEB8 – 13
WANG, PENG Univ. of Texas(Petroleum& GeosysEng) FEB8 – 13
WHEELER,MARY Univ. of Texasat Austin (Engineering) FEB8 – 13
WHITE, CHRIS Univ. of Texas(BureauEconomicGeology) FEB8 – 13
YOTOV, IVAN Univ. of Pittsburgh(Mathematics) FEB6 – 13

3 Workshop (Mar ch 15-19,2000)Atmospheric Modeling

Organizers:
David P. (Ford Motor Company)
GregoryR. Carmichael (University of Iowa)

For curr ent information seeURL: http://www.ima.umn.edu/reactive/winter/rf7.html

This workshopwill focuson themathematicalproblemswhich arisein themanagementof air quality. Presentlymathe-
maticalmodelingis anintegral partof air quality researchandmanagementprograms.Presentair quality modelsinvolve
complex andcoupledphenomenaincludingcoupledtransport,chemistry, radiative,andmasstransferprocess.Thesethree
dimensionalmodelsposegreatmathematicalchallenges,becausethey involvecomplex physicaldomains,highly stiff sets
of equations,andlarge numberof grids. In this workshopthe focuswill be on variousaspectsof air quality modeling,
relatedto improving thecomputationalqualityandextendedusesof air qualitymodeling,whichcanonly beaccomplished
if significantadvancesaremadein themodels.Topicsto bediscussedincludenew techniquesfor solutionsof stiff ODEs,
new methodsfor solving the governingPDEsincluding multigrid and irregular grids; sensitivity analysistools includ-
ing automaticdifferentiation,andoptimizationand inversemodelingapplications. Parallel computing,compiler tools,
andvisualizationwill alsobediscussed.Theworkshopwill bring togetherexpertsin modeling,analysis,andnumerical
analysis.

CONFIRMED WORKSHOP PARTICIPANTS: Mar ch 15-19,2000(asof 2 November1999)

ACKERMANN, INGMAR Ford (Germany) MAR 14 – 19
BARTHELMIE, REBECCA IndianaUniv. (Geography) MAR 14 – 19
BINKOWSKI, FRANK EnvironmentalProtectionAgency (Air ResourcesLaboratory) MAR 14 – 19
BYUN, DAEWON EPA (AtmosphericScienceModeling) MAR 14 – 19
CARMICHAEL, GREGORY Univ. of Iowa (Chemical& BiochemicalEngineering) MAR 14 – 19
CHANG, JULIUSS. Univ. atAlbany (AtmosphericSciencesResearchCenter) MAR 14 – 19
CHING, JASON USEnvironmentalProtectionAgency (AtmosphericModeling) MAR 14 – 19
CHOCK,DAVID FordMotor Company (ScientificResearchLabs) MAR 14 – 19
DENNIS,ROBIN USEnvironmentalProtectionAgency MAR 14 – 19
DENTENER,FRANK UtrechtUniv. (MarineandAtmosphericRe) MAR 14 – 19
DUNKER, ALAN GeneralMotorsReseach& DevelopmentCn (Chemical& EnvironmentalSciencesLab) MAR 14 – 19
ELBERN,HENDRIK Univ. of Cologne(InstGeophysics& Meteorology(EUR) MAR 14 – 19
GEORGOPOULOS,PANOS Environmental& OccupationalHealthSci (DECM) MAR 14 – 19
GIUNTA, GIULIO IstitutoUniv. Navale- Napoli (Istitutodi Matematica) MAR 14 – 19
GLIMM, JAMES SUNY at Stony Brook(AppliedMathematicsandStatistics) MAR 14 – 19
GONG,SUN-LING ARQM, AtmosphericEnvironmentService MAR 14 – 19
HANSEN,ALAN EPRI(Environment) MAR 14 – 19
HASS,HEINZ Ford (Germany) MAR 14 – 19
JACOBSON,MARK StanfordUniv. (Civil Engineering) MAR 14 – 19
KREIDENWEIS,SONIA ColoradoStateUniv. (AtmosphericScience) MAR 14 – 19
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KUMAR, NARESH EPRI(ModelDevelopmentandApplications) MAR 14– 19
LEHMANN, ELFRUN EarthTech- ASG MAR 15– 19
MILFORD, JANA Univ. of Colorado(Engineering-Mechanical) MAR 14– 19
MORAN, MIKE ARQM, AtmosphericEnvironmentService MAR 14– 19
MORRIS,RALPH ENVIRON MAR 14– 19
ODMAN, TALAT GeorgiaTech(Civil Engineering) MAR 14– 19
OLAGUER,EDUARDO Dow ChemicalCompany (HealthandEnvironmentalSciences) MAR 14– 19
PANDIS, SPYROS CarnegieMellon University MAR 14– 19
PLEIM, JOHN USEPA (AtmosphericScienceModeling) MAR 14– 19
PRYOR,SARA IndianaUniv. (Geography) MAR 14– 19
PUN,BETTY AtmosphericandEnvironmentalResearch MAR 14– 19
RABITZ, HESCHEL PrincetonUniv. (Chemistry) MAR 14– 19
RAO, S.T. SUNY - Albany (EarthandAtmosphericSciences) MAR 14– 19
ROSSET, ROBERT UMR CNRS/UPS(LaboratoryAerology) MAR 14– 19
SAN JOSE,ROBERTO TechnicalUniversityMadrid MAR 14– 19
SANDU, ADRIAN MichiganTechnologicalUniv. (ComputerScience) MAR 14– 19
SHANKAR, UMA NorthCarolinaSupercomputingCenter MAR 14– 19
STOCKWELL, WILLIAM DesertResearchInstitute MAR 14– 19
TOMLIN, ALISON Univ. of Leeds(FuelandEnergy) MAR 14– 19
UNO, ITSHUSHI KyushuUniversity MAR 14– 19
VERWER,JAN CWI (Netherlands) MAR 14– 19
WEXLER, ANTHONY Univ. of Delaware(MechanicalEngineering) MAR 14– 19
WHEELER,MARY Univ. of TexasatAustin (Engineering) MAR 14– 19
YAMARTINO, ROBERT SigmaResearchEarthTech MAR 14– 19
ZHANG, YANG AtmosphericandEnvironmentalReseach,Inc. MAR 14– 19
ZLATEV, ZAHARI NationalEnvironmentalResearchInstit.(AtmosphericEnvironment) MAR 14– 19

CONFIRMED LONG-TERM WINTER 2000PARTICIPANTS (asof 2 November1999)

FourWeeksor More

Natural Resourcesand Envir onment

BALL BILL JohnsHopkinsUniversity 1 Jan–31Mar 2000
CELIA MICHAEL PrincetonUniversity 14Jan–12Feb2000
CHADAM JOHN Universityof Pittsburgh 2 Jan–31Mar 2000
DAWSONCLINT Universityof Texas 14Jan–13Feb2000
DOUGLASJIM PurdueUniversity 14Jan–13Feb2000
ESPEDAL MAGNE Universityof Bergen 14Jan–13Feb2000
KNABNER PETER UniversitatErlangen 3 Feb–27Mar 2000
LAZAROV RAYTCHO TexasA&M University 14Jan–13Feb2000
MORGAN JEFF TexasA&M University 14Jan–13Feb2000
ROBERTSJEAN INRIA-Rocquencourt 14Jan–13Feb2000
SMITH HAL ArizonaStateUniversity 1 Sep–15May 2000
VAN DUIJN HANS CWI(Netherlands) 1 Feb–31Mar 2000
WEEKESSUZANNE WorcesterPolytechnicInstitute 4 Jan–31Jan2000
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Spring Quarter 2000:Multiscale and Transition Regimes

4 Workshop (May 1-5,2000)DispersiveCorr ectionsto Transport Equations

Organizers:
C. David Levermore(University of Arizona)
Anton Ar nold (Berlin TechnicalUniversity)
NaoufelBen Abdallah(University of Toulouse)
KenT.-R. McLaughlin (University of Arizona)

For curr ent information seeURL: http://www.ima.umn.edu/biology/spring/rf8.html

Dispersivecorrectionsto classicalandsemiclassicaltransportequationsarisefrom therudimentaryincorporationof quan-
tum effects into macroscopicflow descriptions.Thesemodelsplay an increasingrole in the studyof nanometerscale
electronicdevicesandof fluids at extremelylow temperatures.Advantagesof dispersively correctedtransportequations
over fully quantummechanicaldescriptionsarethat they arenumericallymoretractableandthat they allow for a more
classicalcouplingof thequantumsystemto theenvironment.

This workshopwill have two thrusts. First, it will examinethe mathematicalderivation of dispersive correctionterms
both in linearandweaklynonlinearsettingsusingWigner transformsandin stronglynonlinearsettingusingtools from
integrablesystems.Second,thecomputationalissuesraisedby theinterplaybetweennonlinearanddispersive effectsin,
for example,quantumdotsandwires,nonlinearoptics,andsuperfluids.

CONFIRMED WORKSHOP PARTICIPANTS: May 1-5,2000(asof 2 November1999)

ABDALLAH, NAOUFELBEN Universit́eToulouse APR30 – MAY 31
ARNOLD, ANTON Univ. desSaarlandes APR30 – MAY 31
BARDOS,CLAUDE Universit́eParisVII MAY 1 – 7
BLOCH, TONY Univ. of Michigan(Mathematics) APR30 – MAY 5
GARDNER,CARL ArizonaStateUniv. (Mathematics) APR30 – MAY 5
GASSER,INGO Univ. of Hamburg (AngewandteMathematik) APR30 – MAY 31
GERARD,PATRICK Univ. of Paris-Sud(Mathematics) APR30 – MAY 5
GOLSE,FRANCOIS EcoleNormaleSuperieure APR30 – MAY 31
ILLNER, REINHARD Univ. of Victoria (Mathematics& Statistics) APR30 – MAY 5
JUNGEL,ANSGAR TechnischeUniv. Berlin (FachbereichMathematik) APR30 – MAY 31
LEVERMORE,DAVID Univ. of Arizona(Mathematics) APR1 – JUN30
LIU, TAI-PING StanfordUniv. (Mathematics) APR30 – MAY 5
MARKOWICH, PETER Univ. of Vienna(Mathematics) APR30 – MAY 31
MAUSER,NORBERT ViennaUniv. (Inst. Mathematik,Univ. Wien) APR30 – MAY 5
MCLAUGHLIN, DAVID New York University-CourantInstitute APR30 – MAY 31
MOLONEY, JERRY Univ. of Arizona(Mathematics) APR30 – MAY 5
PIETRA,PAULA Institiutodi Analisi NumericadelCNR APR30 – MAY 9
POUPAUD, FREDERIC Univ. deNiceSophia-Antipolis APR30 – MAY 31
SMITH, KENT LucentTechnologies,Bell Laboratories APR30 – MAY 5

5 Workshop (May 22-26,2000)Simulation of Transport in Transition Regimes

Organizers:
Ir eneGamba(University of Texas,Austin)
P. Roe(University of Michigan)
Robert Glassey(Indiana University)

For curr ent information seeURL: http://www.ima.umn.edu/biology/spring/rf9.html

Technologyis increasinglyadvancinginto regimesin which particlemean-freepathsarecomparableto the lengthscales
of interest,andwheretraditionaltransportmodelsthereforebreakdown. For example,drift-dif fusionmodelsof electron-
holetransportbreakdown for submicronsemiconductorsbecausethescaleof interestareverysmall,while Navier-Stokes
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approximations� of fluid dynamicsbreakdown in outerplanetaryatmospheresor spaceshuttlereentryproblem,wherethe
meanfreepatharevery large.Suchsituationscanbedescribedby particlesimulationsbut thecostof carryingtheseout is
muchgreaterthanthatof smallmean-freepathmodels,oftenbecomingprohibitivewhenoneis nearsmallmean-freepath
regimes. This makesthe simulationof problemsin which transitionregimescoexist with smallmean-freepathregimes
particularlydifficult. Thisdifficulty is compoundedwhenthegeometryis complicatedor evenrandom.

This workshopwill explorea varietyof advancedmodelssuchusmomentbasedmodels,Chapmann-EnskogandBurnett
typeexpansions,or modelsderivedfrom asymptoticlimits. Thesemodels,bothdeterministicandstochasticin origin, will
bestudiedin thecontext of thesimulationof high-altitudeflight, chargedparticlesin naturalplasmas,man-madeplasmas
(electricpropulsionfor satellites),electronand holesin semiconductordevices,and radiationthroughinhomogeneous
media.Hybrid numericalschemesthatproperlymatchtransitionwith smallmean-freepathregimeswill alsobeexamined.

CONFIRMED WORKSHOP PARTICIPANTS: May 22-26,2000(asof 2 November1999)

ABDALLAH, NAOUFELBEN UniversityToulouse APR30– MAY 31
AGARWAL, RAMESH WichitaStateUniv. (AerospaceEngineering) MAY 21– 26
ANILE, ANGELO M. Univ. di Catania(Mathematics) MAY 1 – 31
BARDOS,CLAUDE UniversityParisVII MAY 22– 26
BORGERS,CHRISTOPH TuftsUniv. (Mathematics) MAY 21– 26
CARRILLO, JOSE Univ. of Texasat Austin (Mathematics/C1200) MAY 14– 26
CHARRIER,PIERRE Univ. BordeauxI (MathematiquesAppliques) MAY 21– 26
EU, B.C. McGill Univ. (Chemistry) MAY 21– 26
FISCHETTI,MAX IBM (Research) MAY 21– 26
GAMBA, IRENE Univ. of Texasat Austin (Mathematics) APR1 – MAY 31
GOLSE,FRANCOIS EcoleNormaleSuperieure APR30– MAY 31
GOUDON,THIERRY Univ. NiceSophiaAntipolis MAY 1 – 31
GROTH, CLINTON Univ. of Toronto(AerospaceStudies) MAY 21– 26
HITTINGER, JEFFREY Univ. of Michigan(AerospaceEngineering) MAY 21– 26
ILLNER, REINHARD Univ. of Victoria (Mathematics& Statistics) MAY 21– 26
JEROME, JOSEPH NorthwesternUniv. (Mathematics) MAY 21– 26
JIN, SHI GeorgiaTech(Mathematics) MAY 21– 26
JUNGEL,ANSGAR TechnischeUniv. Berlin (FachbereichMathematik) APR30– MAY 31
JUNK, MICHAEL Univ. of Kaiserslautern(FachbereichMathematik) MAY 21– 26
KLAR, AXEL Univ. of Kaiserslautern(FachbereichMathematik) MAY 20– 28
MARKOWICH, PETER Univ. of Vienna(Mathematics) APR30– MAY 31
MUSCATO, ORAZIO Univ. di Catania(Dipartimentodi Matematica) MAY 21– 26
PERTHAME, BENOIT EcoleNormaleSuperieure() MAY 21– 26
POUPAUD, FREDERIC Univ. deNiceSophia-Antipolis APR30– MAY 31
RUDAN, MASSIMO Univ. di Bologna(DEIS) MAY 21– 26
RYZHIK, LENYA Univ. of Chicago(Mathematics) MAY 21– 26
SARANITI, MARCO Illinois Instituteof Technology(Electrical& ComputerEngineer) MAY 21– 26
SCHAEFFER,JACK CarnegieMellon University MAY 21– 26
SCHMEISER,CHRISTIAN TU Wien (fuerAngewandteundNumerische) MAY 1 – 31
SLEMROD, MARSHALL Univ. of Wisconsin(Mathematics) MAY 1 – 31
SOLER,JUAN Univ. of Granada(Aplicada) MAY 21– 26
STRAUSS,WALTERA. Brown Univ. (Mathematics) MAY 21– 26
STRUCKMEIER,JENS Univ. of Hamburg (Mathematics) MAY 21– 26
VILLANI, CEDRIC ENS,DMI MAY 21– 26
XIN, ZOUPING NYU-Courant MAY 21– 26
XU, KUN HongKongUniv. (Mathematics) MAY 21– 26
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6 Workshop (June 5-9, 2000) Multiscale Models for Surface Evolution and
ReactingFlows

Organizers:
Leonard Borucki (Motor ola)
Christian Ringhofer (Arizona StateUniversity)

For curr ent information seeURL: http://www.ima.umn.edu/biology/spring/rf10.html

Multilayeredcompoundmaterialswith microscopicallystructuredsurfacesplay a key role in semiconductormanufactur-
ing. Thesestructuresareproducedby a varietyof processes,suchasthedepositionof thin films, etchingtechniquesand
controlledcrystalgrowth.

Thetopicof thisworkshopis theintegrationof differentmodelsdescribingtheseprocessesondifferentspatialandtemporal
scales.Well-developedmodelsexist for eachstageof theaboveprocesseson themicroscopic-atomisticandmacroscopic-
fluid scale. However, in order to describecompletelythe whole process,it is necessaryto link thesemodelsvia an
appropriatemathematicaldescriptionof the transitionregimes. This involvesa mixture of boundarylayerandhomoge-
nizationtechniquesaswell asa mathematicalanalysisof thetransitionprocessfrom theatomisticdescriptionof theearly
stagesof thin film growth to theevolutionof continuousfilms. Computationalissuescoveredby thisworkshopwill bethe
deterministicandprobabilisticrepresentationof film surfacesandnumericalmethodsfor thetransitionalmodels.

CONFIRMED WORKSHOP PARTICIPANTS: June5-9,2000(asof 2 November1999)

BOON,JEAN-PIERRE Univ. Libre deBruxelles() JUN4 – 9
BORUCKI, LEN Motorola JUN4 – 9
CALE, TIMOTHY S. RensselaerPolytechnicInstitute(ChemicalEngineering) JUN4 – 9
DEMKOV, ALEX Motorola JUN4 – 9
FRIEDMAN, AVNER Univ. of Minnesota(MCIM) SEP1 – AUG 31
GHONIEM, NASR M. UCLA (Engineering) JUN4 – 9
GOBBERT, MATTHIAS Univ. of Maryland(Mathematics& Statistics) JUN1 – 30
HUANG, HANCHEN HongKongPolytechnicUniv. (MechanicalEngineering) JUN4 – 9
KAPRAL, RAY Univ. of Toronto(Chemistry) JUN4 – 9
KATSOULAKIS,MARKOSA. Univ. of Massachusetts(MathematicsandStatistics) JUN4 – 9
KING, JOHN Univ. of Nottingham(TheoreticalMechanics) JUN1 – 30
LEVERMORE,DAVID Univ. of Arizona(Mathematics) APR1 – JUN30
MEYYAPPAN, MEYYA NASA AmesResearchCenter JUN4 – 9
OSHER,STANLEY UCLA (Mathematics) JUN1 – 30
RATSCH,CHRISTIAN UCLA (Mathematics) JUN1 – 30
REITICH, FERNANDO Univ. of Minnesota(Mathematics) JUN4 – 9
RINGHOFER,CHRISTIAN ArizonaStateUniv. (Mathematics) APR1 – JUN30
SETHIAN, JAMES Univ. of California-Berkeley (Mathematics) JUN4 – 9
VLACHOS,DION G. Univ. of Massachusetts(ChemicalEngineering) JUN4 – 9
WALKER, ROBERT B. LosAlamosNationalLaboratory(TheoreticalChemistry) JUN4 – 9

CONFIRMED LONG-TERM SPRING 2000PARTICIPANTS (asof 2 November1999)

FourWeeksor More

Multiscale and Transition Regimes

ABDALLAH, NAOUFELBEN Universityof Toulouse 30-Apr– 31-May2000
ANILE, ANGELO M. Universitadi Catania 1-May– 31-May2000
ARNOLD, ANTON UniversitatdesSaarlandes 30-Apr– 31-May2000
GAMBA, IRENE Universityof TexasatAustin 1-Apr – 31-May2000
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GASSER,INGO Universityof Hamburg 30-Apr– 31-May2000
GOBBERT, MATTHIAS Universityof Maryland 1-Jun– 30-Jun2000
GOLSE,FRANCOIS EcoleNormaleSuperieure 30-Apr– 31-May2000
GOUDON,THIERRY UniversiteNiceSophiaAntipolis 1-May– 31-May2000
JUNGEL,ANSGAR TechnischeUniversitatBerlin 30-Apr– 31-May2000
KING, JOHN Universityof Nottingham 1-Jun– 30-Jun2000
LEVERMORE,DAVID Universityof Arizona 1-Apr – 30-Jun2000
MARKOWICH, PETER Universityof Vienna 30-Apr– 31-May2000
MCLAUGHLIN, DAVID New York University-CourantInstitute 30-Apr– 31-May2000
OSHER,STANLEY UCLA 1-Jun– 30-Jun2000
POUPAUD, FREDERIC UniversitedeNiceSophia-Antipolis 30-Apr– 31-May2000
RATSCH,CHRISTIAN UCLA 1-Jun– 30-Jun2000
RINGHOFER,CHRISTIAN ArizonaStateUniversity 1-Apr – 30-Jun2000
SCHMEISER,CHRISTIAN Inst. AngewandteundNumerischeMathematik 1-May– 31-May2000
SLEMROD, MARSHALL Universityof Wisconsin 1-May– 31-May2000

III. Summer2000Programs

July 19–28,2000Mathematical Modeling in Industry - A Workshop for Graduate Students
August16–18,2000Mathematical Challengesin Global Positioning Systems(GPS)

Summer Program (July 19–28,2000) Mathematical Modeling in Industry - A Workshop for
Graduate Students

Organizers:
RachelKuske (University of Minnesota)
FernandoReitich (University of Minnesota)

For curr ent information seeURL: http://www.ima.umn.edu/biology/winter/modeling/
Thisworkshopis designedto providegraduatestudentsandqualifiedadvancedundergraduateswith first handexperience
in industrialresearch.

Format: Studentswill work in teamsof up to 6 studentsunderthe guidanceof a tutor from industry. The tutor will
helpguidethestudentsin themodelingprocess,analysisandcomputationalwork associatedwith a real-world industrial
problem.Eachteamwill beexpectedto makeapublicoralpresentationandsubmitawrittenreportat theendof the10-day
period.

Projectsand Industry Mentors: Therewill be6 teamsparticipatingin theworkshop.Thefollowing industryscientists
haveagreedto participateasmentors:

Participant Affiliation TentativeTopic
Dr. RobertMelville LucentTechnologies RFCommunicationCircuits
Dr. JoanBachenko LinguisticTechnologies SpeechRecognition
Dr. ThomasGrandine Boeing ComputerAidedDesign
Dr. SarahPatch GeneralElectric ComputerTomography
Dr. NormCuret NationalSecurityAgency Network Analysis
Dr. David Ross EastmanKodak Mirror Polishing/InkJetPrinting

Application Procedure: Graduatestudentsandadvancedundergraduatesareinvited to apply. An applicationform must
besubmittedto theIMA. In addition,two lettersof recommendationarerequired;onemustbefrom thestudent’sadvisor,

15



director� of graduatestudies,or departmentchair. Prerequisitesvaryanddependontheproject,but computationalskills are
important.

The IMA will cover local living expensesbut not travel (IMA ParticipatingInstitution may usetheir PI funds for this
purpose).Selectioncriteriawill bebasedon backgroundandstatementof interest,aswell asgeographicandinstitutional
diversity. Womenandminoritiesareespeciallyencouragedto apply. Applications must becompletedby April 15,2000
for full consideration.Earlysubmissionsareencouraged.Successfulapplicantswill benotifiedby May 10,2000.

A similar modelingcoursewasheld at the IMA during summer1998. The industrialproblemsandstudentreportsare
availableonline.For furtherinformationcontactima-staff@ima.umn.edu or seeon theweb
URL: http://www.ima.umn.edu/modeling/

HOT TOPICS Workshop (August 16–18,2000)Mathematical Challengesin Global Positioning
Systems(GPS)

Organizers:
Kai Borr e (Aalborg Universitet)
Gerard Lachapelle(University of Calgary)
Brian Leininger (LockheedMartin)
Fan Liu (Honeywell)

For curr ent information seeURL: http://www.ima.umn.edu/gps/

TheGlobalPositioningSystem(GPS)utilizestriangulationand/orphasedelaysin continuoussignalsfrom a constellation
of satellitesin earthorbit to accuratelylocateareceiverantennapositionrelativeto thesesatellites.GPSplaysanimportant
role in many navigationsystemsproducedtoday, andis beginning to play an increasingrole in providing accuratetime
signalsfor many industries.Applicationsincludelandsurveying, autonomousvehiclecontrol including the smarthigh-
way system,marinenavigation,air traffic control,satellitenavigation,andpower signaltime synchronization.With the
additionof differentialor relativesignals,ultra-highprecisionGPSis capableof positionaccuracieson theorderof a few
centimeters.

Thereis a needfor sophisticatedalgorithmsfor accuratelyandreliably processingtheGPSsignalsfor timing andnavi-
gation. Mathematicsis of critical importancehere. Areasof mathematicsthatarerelevant includelinearandnon-linear
algebra,signalprocessingandfiltering, wavepropagation,statistics,andscattering.

This workshopwill focuson mathematicalissuesthatarisein increasingtheprocessingspeed,accuracy andreliability of
GPS.It will beanopportunityfor themathematicalcommunityto becomemoreawareof theseissues.Invitedparticipants
will bemathematicians,engineersandscientistsfrom industryandfrom academia.

Amongtheprincipaltopicsconsideredwill be:

� Problemswith reflectedsignals(Multipath)with respectto pseudo-rangedataandintegratedcarrierdata,theirmath-
ematicalcharacterizationandmethodsof addressingtheseproblems

� Integrity of solutionsof positioningalgorithms

� Resolutionof thephaseambiguityin positiondetermination

� Globaltomography, estimationof watercontentin thetroposphereandtheionosphere

Additional topics: Antennas(beampatterncharacterizationandutilization, antennashaping),Mathematicalmodelingof
the GPSreceiver, Avoidanceof frequency jammingand/orinterference,Useof dual and triple frequenciesfrom GPS,
GLONASS.
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IV. THE IMA VOLUMES IN MATHEMA TICS
AND ITS APPLICATIONS

TheIMA Volumeslistedhereexceptfor Volume115arecurrentlyin Springer-Verlag’s productionqueue.To checkif a
particularvolumehasbeenreleasedor if youwantto purchasethevolumeon line visit theIMA webpage.

http://www.ima.umn.edu/volumes.html

Youcanalsoplaceanorderfor availablevolumesby calling thetoll-free# 1–800–SPRINGERor by writing:
attn:BookFulfillmentDepartment
Springer-Verlag
44HartzWay
Secaucus,NJ07094

Volume115:PatternFormationin ContinuousandCoupledSystems:A Survey Volume
Editors:Martin Golubitsky, DanLuss,andStevenH. Strogatz

Thisvolumecontainsanumberof mini-review articlesauthoredby speakersandattendeesattheIMA workshoponPattern
Formation in Continuous and Coupled Systems. Patternformationhasbeenstudiedintensively for mostof thiscenturyby
bothexperimentalistsandtheoreticians.This workshopfocusedon new directionsin thepatternsliterature.Systemsthat
generatenew typesof patternsuchasdiscretecoupledsystems,systemswith globalcoupling,andcombustionexperiments
werestressed,aswerenew typesof pattern.

The mini-reviews in this volumeare intendedto be pointersto the currentliteraturefor researchersat all levels andto
haveextensivebibliographies.They arealsointendedto discusswhy certainsubjectsarecurrentlyexciting andworthy of
additionalresearch.

Volume116:StatisticalModelsin Epidemiology, theEnvironmentandClinical Trials
Editors:M. ElizabethHalloranandDonaldBerry

This volumecontainsrefereedpapersby participantsin thetwo weekson Clinical Trials andoneweekon Epidemiology
and the Environmentheld as part of the six weeksworkshopon Statisticsin the Health Sciencesat the Institute for
Mathematicsandits Application(IMA) in thesummer1997.DonaldBerrywasin chargeof theweeksonclinical trials,and
ElizabethHalloranorganizedtheweekonepidemiologyandtheenvironment.Thecollectionincludesamajorcontribution
from JamieRobins,AndreaRotnitzky, andDaniel Scharfsteinon sensitivity analysisfor selectionbiasandunmeasured
confoundingin missingdataandcausalinferencemodels.In anotherpaper, JamieRobinspresentsa new classof causal
modelscalledmarginalstructuralmodels.Alan Hubbard,Mark vanderLaan,andJamieRobinspresentamethodologyfor
consistentandefficientestimationof treatment-specificsurvival functionsin observationalsettings.BrianLeroux,Xingye
Lei, andNormanBreslow presenta new mixedmodelfor spatialdependencefor estimatingdiseaseratesin smallareas.
Andrew LawsonandAllan ClarkdemonstrateMarkov ChainMonteCarlomethodsfor clusteringin spatialepidemiology.
Colin Chen,David Chock,andSandraWinkler presenta simulationstudyexaminingconfoundingin estimationof the
epidemiologiceffect of air pollution. DaleneStangldiscussesissuesin the useof referencepriors andBayesfactorsin
analyzingclinical trials. StephenGeorgereviewstheroleof surrogateendpointsin cancerclinical trials.

Volume117:StructuredAdaptiveMeshRefinement(SAMR) Grid Methods
Editors:ScottB. Baden,NikosP. Chrisochoides,DennisB. Gannon,andMichaelL. Norman

This volumecontainspapersfrom a workshopon StructuredAdaptive MeshRefinement(SAMR) heldby theInstituteof
Mathematicsandits Applicationsin theSpringof 1997.

Structuredadaptive meshrefinement(SAMR) methodshave maturedover the past20 yearsand are now the method
of choicefor certaindifficult problems,suchascompressibleflow. SAMR presentsdifficult technicalchallenges,bothin
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terms� of thenumericaltechniquesinvolvedandthecomplexity of theprogrammingeffort, especiallyonparallelcomputers.
In orderto gaininsightinto managingthesedifficulties,muchresearcheffort hasbeendirectedatmeshgeneration,parallel
computation,andimprovementsin accuracy, aimedprimarily at refinementinterfaces.A major stumblingblock in this
endeavor is thatmany of thesetechniquesentailsubstantialamountsof problemspecificdetail. Standardizationis highly
unlikely, exceptwithin narrowly definedproblemdomains.

Thepaperspresentedin thiscollectionarebasedon talksgivenat theWorkshoponStructuredAdaptiveMeshRefinement
Grid Methods,heldat theInstitutefor MathematicsandIts Applications,Universityof Minnesota,onMarch12-13,1997.
They describeresearchto improve thegeneralunderstandingof theapplicationof SAMR to practicalproblems;identify
issuescritical to efficient and effective implementationon high performancecomputers;stimulatethe developmentof
a communitycoderepositoryfor software including benchmarksto assistin the evaluationof software and compiler
technologies.The tenChaptersof this volumehave beendivided into two partsreflectingtwo major issuesin the topic:
(I) programmingcomplexity of SAMR algorithmsand(II) applicabilityandnumericalchallengesof SAMR methods.Part
I presentsthreeprogrammingenvironmentsandtwo librariesthataddresstheconcernsof efficient executionandreduced
softwaredevelopmenttimesof SAMR applications.Part II describesan overview of applicationsthat canbenefitfrom
SAMR methods,rangingfrom crackpropagationandindustrialboilersto theevolutionof aclusterof galaxies.

Volume118:Dynamicsof Algorithms
Editors:Rafaeldela Llave,LindaR. Petzold,andJensLorenz

The articlescollectedin this volumerepresentthe contributionspresentedat the IMA workshopon “Dynamicsof Al-
gorithms” which took placein November1997. The workshopwasan integral part of the 1997–98IMA programon
“EmergingApplicationsof DynamicalSystems.”

Theinteractionbetweenalgorithmsanddynamicalsystemsis mutuallybeneficialsincedynamicalmethodscanbeusedto
studyalgorithmsthatareappliedrepeatedly. Convergence,asymptoticratesareindeeddynamicalproperties.On theother
hand,thestudyof dynamicalsystemsbenefitsenormouslyfrom having efficientalgorithmsto computedynamicalobjects.

Volume119:NumericalMethodsfor BifurcationProblemsandLarge-ScaleDynamicalSystems
Editors:EusebiusDoedelandLauretteS.Tuckerman

The Institutefor Mathematicsandits Applications(IMA) devotedits 1997–1998programto Emerging Applicationsof
DynamicalSystems.Dynamicalsystemstheoryandrelatednumericalalgorithmsprovidepowerful toolsfor studyingthe
solutionbehavior of differentialequationsandmappings.In thepast25yearscomputationalmethodshavebeendeveloped
for calculatingfixed points, limit cycles, and bifurcationpoints. A remainingchallengeis to develop robust methods
for calculatingmorecomplicatedobjects,suchashigher-codimensionbifurcationsof fixed points,periodicorbits, and
connectingorbits, aswell asthe calculationof invariantmanifolds. Anotherchallengeis to extendthe applicability of
algorithmsto the very large systemsthat result from discretizingpartial differentialequations.Even the calculationof
steadystatesandtheir linear stability canbe prohibitively expensive for large systems(e.g. � � ���	��� � 
 equations)if
attemptedby simpledirectmethods.

Severalof thepapersin thisvolumetreatcomputationalmethodsfor low andhighdimensionalsystemsand,in somecases,
their incorporationinto softwarepackages.A few paperstreatfundamentaltheoreticalproblems,includingsmoothfactor-
izationof matrices,self–organizedcriticality, andunfoldingof singularheterocliniccycles.Otherpaperstreatapplications
of dynamicalsystemscomputationsin variousscientificfields, suchasbiology, chemicalengineering,fluid mechanics,
andmechanicalengineering.

Volume120:ParallelSolutionof PartialDifferentialEquations
Editors:PetterBjørstadandMitchell Luskin

Thepapersin this volumearebasedon lecturesgivenat theIMA workshopon theParallelSolutionof PDEduringJune
9–13,1997. The numericalsolutionof partial differentialequationshasbeenof major importanceto the development
of many technologiesandhasbeenthe target of muchof the developmentof parallelcomputerhardwareandsoftware.
Parallelcomputeroffersthepromiseof greatlyincreasedperformanceandtheroutinecalculationof previously intractable
problems.

This volumecontainspaperson thedevelopmentandassessmentof new approximationandsolutiontechniquesthatcan
take advantageof parallelcomputers.It will beof interestto appliedmathematicians,computerscientists,andengineers
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concerned� with investigatingthe state-of-the-artand future directionsin numericalcomputing. Topics includedomain
decompositionmethods,parallelmulti-grid methods,front trackingmethods,sparsematrix techniques,adaptive meth-
ods,fictitious domainmethods,andnovel time andspacediscretizations.Applicationsdiscussedincludefluid dynamics,
radiative transfer, solidmechanics,andsemiconductorsimulation.

Forthcoming Volumes:

1996–1997:Mathematicsin High PerformanceComputing

ParallelSolutionof PartialDifferentialEquations

1997–1998:EmergingApplicationsof DynamicalSystems

Multiple-Time-ScaleDynamicalSystems

1998–1999:Mathematicsin Biology

PatternFormationandMorphogenesis

Endocrinology:Mechanismof HormoneSecretionandControl

MembraneTransportandRenalPhysiology

MathematicalApproachesfor EmergingandReemergingInfectiousDiseases

1999SummerProgram:Codes,Systems,andGraphicalModels
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