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I. NEWS AND NOTES

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

The Board of Governorsapprosed a proposalto devote a Summer2001 Programto the topic, Geometric Methods in
InverseProblemsand PDE Control. The organizingcommitteeconsistsof Chris Croke (University of Pennsylania),
Irena Lasiecka(University of Virginia), Gunter Uhlmann (University of Washington),and Michael Vogelius (Rutgers
University). The proposabutlinesa two weekprogramto be held (tentatively) July 16 —27,2001.

This summermrograms goalsareto bring togethergeometersvith researcherms inverseproblemsandcontrolof PDEto
facilitateexchangeof ideasandencourageollaborationto make toolsof differentialgeometryknown to thoseworkingin
inverseproblemsandcontrol,andto opennewn areasof researchn geometry The workshopwill for instancesxplorethe
useof inverseproblemandcontrolmethodgo rigidity problemsin geometry This will be atwo weekprogramin which
Week1 will emphasiz&seometricandPDE methodsandWeek2 will focuson applicationsof thesetechniquego inverse
andcontrol problems.Both weekswill begin with overview talks designedo setthe stagefor the program.The presence
of severaltalksof a surey naturewill make this workshopanidealvenuefor youngresearchewantingto getinvolvedin
thesefields.

For the mostrecentlyupdatednformation,seehttp://www.ima.umn.edu/GM/

The Boardof Governorsalsoapproveda proposako devotethe academig/earSeptembeR002— June2003to thetopic,
Optimization. The organizingcommitteeconsistsof Donald Goldfarb (Columbia),Bill Pulleyblank (IBM Research),
Bill Cook (Rice), Tom Coleman(Cornell), JohnBirge (Northwestern)BrendaDietrich (IBM Research)andPrabhakar
Raghaan(IBM Research).

The yearis divided into threequarterswhosetopicsare “Supply Chainand Logistics Optimization” (Fall 2002),“New
OptimizationParadigmsandApproaches'{Winter 2003),and“Information TechnologyandOptimization”(Sprint2003).

Theproposabutlinestentative plansfor workshopsn “Supply ChainManagement; “ComputationaMethodsfor Large
Scalelnteger Programs”,"Travel and Transportation”;Noncorvex and Global Optimization”, “Optimizationin Design
and InverseProblems”“Semidefinite Programmingand Rokust Optimization”, “CommunicationsDesign”, and “Data
AnalysisandOptimization”.

Aswith all IMA programsaprimarygoalof theseworkshopss to educatendinterestmathematicians themathematical
andscientificproblemshatarisein thesedynamicandchallengingareasof scienceandtechnology

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

b. New Members Electedto the Board of Governors

At itsannuaimeetingn Minneapolison 17 October1 999 theIMA Boardof Gavernorselectedour distinguishedcientists
as neawv memberswho have agreedto sene on the boardfor threeyearsbeginning Januaryl, 2000. They are Joan
Feigenbaunof AT&T, Bill Gearof NEC, Fan Chung Grahamof UC SanDiego and Jim Yorke of the University of

Maryland.

Retiringmemberasof 31 Decembef 999areRobertCalderbanKAT&T Bell Labs),RosemanChang(SiliconGraphics),
JohnPolking (Rice University),andRidgway Scott(Universityof Houston).

TheIMA would like to expressits deepgratitudeto Drs. CalderbankChang,Polking,andScottfor theirideasanddedi-
cationin servingonthe Boardduringthe pastthreeyears.ContinuingBoardmembersareDouglasArnold (Pennsylania
StateUniversity),LynneBillard (Universityof Geogia), JenniferChayeqMicrosoft), RichardKarp (University of Wash-
ington), JamesPaul Keener(University of Utah), ThomasMagnanti(Massachusettmstitute of Technology),and Juan
Meza(SandiaNationalLaboratory) andPaul H. Rabinavitz (Univ. of Wisc.-Madison).




c. Program Ideas

The IMA continuallyasksmembersof the mathematicakciencesommunityfor their ideasfor future programs. This
communityincludes—iradditionto mathematicians—industrigtientistsscientistsn governmentabs,universityscientists,
engineersetc. whosework bringsthemin contactwith problemsnvolving mathematicathallengestall levels.

Futureprogramsaresoughtwhich couldbe carriedout through:

e aone-weekworkshopon atopic of mathematical/scientifimterest;

e aone-monthperiodof concentratiorbringing mathematiciangind other scientiststogetherto work on a topic of
interest;

¢ atwo-to seven-weekSummerprogramconsistingof a seriesof one-weekwvorkshopdreatingsubtopicsof atopic of
interest;or

¢ aten-monthAnnual Programincluding long-termseniorvisitors, eight postdocssix to ten one-weekworkshops,
threeto tentutorials,andweeklyseminars.

Pleasecontactthe IMA Director, Willard Miller, with yourideas:

E-mail: miller@ima.umn.edu

Institutefor Mathematicsandits Applications
Universityof Minnesota

400Lind Hall

207 ChurchStreetS.E

Minneapolis Minnesotab5455
phone:(612)624-6066

FAX: (612)626-7370

Pleaseseethe enclosedlyer or http://www.ima.umn.edu/ideas.htmfor more detailed information.

d. 1999-200Reactive Flow and Transport PhenomenaPostdocsSelected

With the adviceof the organizersof the 1999-2000yearon Reactive Flow and Transport Phenomenathe IMA has
chosemine postdoctoramemberdor the period Septembed, 1999to August31, 2001. As wasthe caselastyear all
postdocsawere offered two yearappointments.Thesepostdocswill be active participantsin all actvities of the annual
program.They werechoserfrom alonglist of well-qualifiedrecentPh.D. recipients.

First Year Postdocs

NAME PH.D. INSTITUTION ADVISOR

Javier Armendariz  NorthwesterrUniversity MosheMatalon
YalchinEfendiey  Californialnstituteof Technology ThomasHou
TakumiHawa RensseladpPolytechnidnst. Zvi Rusak

Alexei Novikov Stanforduniversity GeogePapanicolaou
YongKim Universityof Wisconsin Anthanasio&. Tzavaras

SecondYear Postdocs

NAME PH.D. INSTITUTION ADVISOR
Kevin Anderson Universityof Arizona  JosephVatkins
BruceAyati Universityof Chicago ToddF. Dupont



Industrial Postdocs

NAME Compary PH.D. INSTITUTION ADVISOR

NicolasCoult FMA&H Universityof Colorado Gregory Beylkin
JayGopalakrishnan Medtronic TexasA& M University  J.H. Bramble& J.E.Pasciak
Dimitri Kirill Motorola NorthwesterrUniversity  MichaelMiksis

Nilima Nigam Seagate Universityof Delavare GeogeHsiao

Anthory Vaghese  EndocardiaSolutions Univ. of Oxford (postdoc)

AleksandaiZatezalo LockheedMartin Universityof Minnesota  Nicolai Krylov

Other Postdoctoral Appointments

NAME PH.D. INSTITUTION ADVISOR
HenningStruchtrup Universittof Berlin IngoMiiller
RhoShinMyong TheUniversityof Michigan Philip Roe

e. Funding support for IMA 1998—1999programs

ThelMA expressedts thanksto the fundingagenciesinstitutionsandcorporationsvho providedfinancialsupportto the
IMA duringthe programmingperiodSeptembef, 1998— August31,1999. Major supportwasprovidedby the National
Sciencd~oundationwhich foundedthe IMA, andby the University of Minnesotathe hostinstitution.

Supportfor the Septembe8-12workshop“PatternFormationandMorphogenesisThe BasicProcess’andits companion
the Septembef4-18 workshop“PatternFormationand MorphogenesisModel Systems aswell asthe the May 17-21
workshop“MathematicalApproachedor Emeiging and Reemeging InfectiousDiseaseswvas provided by the National
Instituteof GeneraMedical SciencesNationallnstitutesof Health(NIH-NIGMS).

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

Supportfor the July HOT TOPIC workshop“Decision Making UnderUncertainty: Enegy and ErvironmentalModels”
wasprovidedby Schlumbeger.

Corporatesupportwasrecevedfrom the IMA ParticipatingCorporations:EastmarKodak, EPRI, Ford, Fujitsu, General
Motors,Honeywell, IBM, LockheedMartin, LucentTechnologiesMedtronic,Motorola, SiemensTelcordiaand3M.

Institutionalsupportwasrecevedfrom the IMA Participatinglnstitutions: CentreNationalde la Recherché&cientifique,
Consiglio Nazionaledelle Ricerche,Geogia Institute of Technology IndianaUniversity, lowa StateUniversity, Kent
StateUniversity, Michigan StateUniversity, Missippi StateUniversity, Northernlllinois University, Ohio StateUniversity,

Pennsylania State University, PurdueUniversity, SeoulNational University (RIM - GARC), Texas A&M University,

Universityof ChicagoUniversityof Cincinnati,Universityof HoustonUniversityof lllinois (Urbana)Universityof lowa,

Universityof Kentucly, Universityof Manitoba,Universityof Maryland,Universityof Michigan,Universityof Minnesota,
Universityof NotreDame Universityof Pittsturgh, Universityof SoutherrCalifornia,Universityof WisconsinandWayne
StateUniversity.

We, andthe scientistsvho have participatedn IMA programsarevery gratefulto all theseagenciescorporationsand
universitiesfor makingIMA programmingpossible.

f. Participating Institution ConferencesSelectedfor 1999-2000
Nine IMA Participatinglnstitution Conferencebave beenselectedor fundingduring1999-2000:

INSTITUTION ORGANIZERS TITLE DATES
Universityof Houston GarretEtgen DifferenticalEquationsand October7-9,1999
& R. Glowinski Their Applications
Ohio StateUniversity Vitaly Bergelson, A Conferencén Analysis Octoberl2-16,1999
DanBurghelea,
JoeDiestel,&
Paul Nevai



Texas A&M Univer- GoongChen& A Conferenceon Advances October29-31,1999

sity JianxinZhou in the Controlof Nonlinear
DistributedParameteSystems
MichiganStateUniv. R. Fintushel, GreatlLakesGeometryCon- Marchor April 2000

J.Wolfson,& Y. Raun ference

Universityof Notre M. Alber, L. Faylbuso- A ConferencenNonlinearProb- April 6-9,2000

Dame vich, F. Jarre,Gl. Mi- lemsin Applied Mathematics
siolek,Q. Han,B. Hu,
& H-M Yin
University of lllinois B. Berndt InternationalConferencen May 21-26,2000
atUrbana-Champaign NumberTheory
Universityof lowa J.S.Chen,K.K. Choi, MeshlesdMethods:Theory, May or June2000
W. Han, S. Oliveira, ComputationandApplications
D. Stewart
University of lllinios CarlG. Jockusch Symposiaon TheDevelopment  June3-7,2000
atUrbana-Champaign andFutureProspect®f Logic

PurdueUniversity L. Lampert, S. K. Midwest Sereral Complex Vari- October2000
Yeung ablesMeeting

Intereste@articipantareurgedto addressheirinquiriesto theorganizersatthe Participatinglnstitutionwherethe confer
encewill beheld. ConferencéParticipantsfrom otherParticipatinglnstitutionsmayusePl fundsfor their expenseswhere
theseareavailable.

All facultymembersf Participatinglnstitutionsof the IMA wereencouragedo submitproposaldor this annualcompe-
tition. Thereis no restrictionon the mathematicatopic of the conferenceshut they shouldbe of interestto a numberof

Participatinglnstitutions,andthe organizingcommitteeshouldcontainsomefacultymemberdrom thesenstitutions.The
facultiesof the Participatinginstitutionswereconsultecaboutthe proposalsandthefinal decisiorwasmadeby a panelof

threeparticipatinginstitutiondepartmenheads RichardBrualdi (Universityof WisconsinChair),Max Gunzbeger(lowa
State) andDanMaki (Indiana).

Proposal$or 2000—200will bedueon April 1, 2000.

g. IMA Newsletterand Update Distrib ution via the World Wide Web

ThelMA is graduallyimplementingnternet-baseg@rogramgo improve our serviceto you. As aresult,we have changed
theway we sendout the NewsletterandUpdate.We would lik e to e-mailyou a noticewhenthe next IMA Newsletteror
Updateis availableon the IMA Web page,insteadof mailing you a hardcopy. The updatedversionof eitherpublication
areavailableon ourIMA WebPage:http://wwwima.umn.edu/ngsltrs/

ThelMA will continueto mail ahardcopy to specificdepartmentsfor postingpurposes.

If for somereasoryou cannotretrieve eitherdocumentrom the Web, pleasecall theIMA staf at612-624-606&®r e-mail
staf@ima.umn.edif youwould like to continueto recevve a hardcopy of theIMA Newsletter

h. Weekly IMA SeminarList Available by List Sewer

The IMA is hapyy 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 messageo
i mal i st s@ ma. unm. edu whosefirst line is of theform

subscri be weekly



If your preferrede-mailaddresss differentfrom the onefrom which you aresendingthe requestthefirst line shouldbe
subscri be weekly you@. nail . address
Thesubjectline andtherestof the messagareignored.Questionr problemsshouldbe sentto

owner - weekl y@ ma. umm. edu

The currentweekly schedulds alsoavailableon requestvia f i nger sem nar @ nma. umm. edu. An updated. dvi
file of theIMA Newsletter(currentandrecent)is availableby f t p or throughthe world-wideweh

II. IMA CALENDAR

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

September9—-10,1999 HOT TOPICSWorkshopon Workshop: Analysis and Modeling of Optical Devices

Septemberl6-17,1999 HOT TOPICSWorkshopon DecisionMaking Under Uncertainty: Assessmentf the
Reliability of Mathematical Models

October 22—24: HOT TOPICSWorkshopon ScalingPhenomenan Communication Networks
August16-18: HOT TOPICSWorkshopon Mathematical Challengesin Global Positioning SystemgGPS)

1. REACTIVE FLOW & TRANSPORT PHENOMENA, Septembel999-Jun000
Seehttp://www.ima.umn.edu/reactive/
Fall 1999: Combustion
For detailsof the Fall Scheduleseehttp://www.ima.umn.edu/reacte/#all
Winter 2000: Natural Resourcesand Environment
January 15-19: Workshopon Confinementand Remediationof Envir onmentalHazards
February 9-13: Workshopon ResourceRecovery
March 15-19: Workshopon Air Quality Engineering
Spring 2000: Multiscale and Transition Regimes

May 1-5: Workshopon Dispersive Corr ectionsto Transport Equations

May 18-19: Tutorialon Simulation of Transport in Transition Regimes

May 22—-26: Workshopon Simulation of Transport in Transition Regimes

June5-9: Workshopon Multiscale Modelsfor Surface Evolution and Reacting Flows

2. MATHEMATICS IN MULTIMEDIA, Septembe2000-Jun001
Seehttp://www.ima.umn.edu/multimedia/

Fall 2000: Vision, Speechand Language
Septemberl1-15 ShortCourseon Mark ov processesand Mark ov Random Fields Information Theory,
Statistical Estimation
September18-22 Workshopon Mathematical Foundationsof SpeechProcessingand Recognition
October 11-14 Mini-symposiumon Brain Imaging



October 16—20 Workshopon Image Processingand Low Level Vision
October 30—November 3 Workshopon Mathematical Foundationsof Natural LanguageModeling
November 13—-17 Workshopon Image Analysis and High Level Vision

Winter 2001: Digital Libraries

January 17-19 Mini-symposiumon Fractals in Multimedia

January 25-26 Tutorial on Digital Libraries

January 29—-February 2 Workshopon Digital Libraries - Data Modeling and Representation
February 12—-16 Workshopon Digital Libraries - Digital AssetManagement

February 26—March 2 Workshopon Digital Libraries - Classification,Retrieval and Visualization

Spring 2001: Geometric Designand Computer Graphics

April 19-20 Tutorial on Geometric Design

April 23-27 Workshopon Geometric Design

May 10-11 Tutorialon Computer Graphics

May 14-18 Workshopon Computer Graphics

June 11-15 Workshopon Haptics, Virtual Reality and Human Computer Interaction
June 16-17 CapstoneSymposiumon Mathematicsin Multimedia

3. MATHEMATICS IN THE GEOSCIENCES, Septembe2001-Jun@002
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, Septembe2002—-Jun€003
Seehttp://www.ima.umn.edu/optimization/

Fall 2002: Supply Chain and Logistics Optimization
Winter 2003: New Optimization Paradigmsand Approaches
Spring 2003: Information Technologyand Optimization

1999-200Annual Program:

Ill. REACTIVE FLOW AND TRANSPORT
PHENOMENA

Septembet, 1999—- August31 2000
OrganizersJohnChadam(Universityof Pittshurgh)
Ashwani K. Kapila (Chair) (RensselaePolytechnidnstitute)
David Levermore(Universityof Arizona)
ChristianRinghofer(ArizonaStateUniversity)

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

Intr oduction:

Chemicallyreactingflows, andthe associatedransportof mass,momentumand enegy, are fundamentato numerous
areaof moderntechnology Theseincludetherecovery, fabricationandprocessingf materialsthedesignandoperation
of devicesthatusefossil or nuclearfuels; andthe treatmentanddisposalbf wasteandtoxins. Forcesof economysafety



efficiency anda concernfor the ervironmentdictatenot only thatthe underlyingsciencebe advanced but alsothatthese
advancesbe rapidly integratedinto engineeringdesign,manufcturingand operation. It is broadlyrecognizedhat the
challengerequiresaninterdisciplinaryresponseincluding, in particular the deploymentof moderntechniquef applied
mathematicsmodeling,analysisandcomputation.

In this yearof concentrationwe have electedto emphasizehreetopics. Two of these namely Comhustion,andNatural
ResourceandEnvironmentcanbeclearlyidentifiedasarea®f application.Thethird, MultiscaleandTransitionRegimes,
cutsacrossapplicationsfocusinginsteadon processesvheretraditionaland classicaltransportmodelsno longerapply.
Applicationsincludethin, microstructuredilms, nanometesscalesemiconductodevices,andsupercooledluids.

The yearhasbeendivided into threesegments,with a total of nine workshops.In eachcase,we aim to bring together
researcherw/ith overlappinginterestavho may move in disjoint scientificcircles,andexposeappliedmathematicianso
actwity in the selectedareaof the workshop. The overall focuswill be on identifying situationswherean infusion of
existing mathematicatechnologycanleadto rapid progressaswell asrecognizingareaswherethe existing theoretical
framework needgo be

FALL QUARTER (Septembet—-DecembeB1,1999): Combustion
Seehttp://www.ima.umn.edu/reacte/H#all

WINTER QUARTER (Januaryl-March31,2000): Natural Resourcesand Environment

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

Winter Quarter 2000: Natural Resouicesand Environment

1 Workshop (January 15-19,2000)Confinementand Remediation of
Environmental Hazards

Organizers:

Richard Ewing (TexasA&M University)

A.C. Cunningham (Montana State University)
John Chadam (University of Pittsburgh)

For currentinformation seeURL: http://www.ima.umn.edu/reactive/winter/rf5.html

This workshopwill focuson the mathematicaproblemswhich arisein groundwatertransportof contaminationandthe
spreadingconfinementand remediationof biological, chemicaland radioactve waste. Topicsinclude the modelingof
flow throughfracturedand porousmedia,including upscalingfrom pore size studiesand estimatingmodelsensitvities
to intrinsic uncertainties.Particularemphasiswill be givento the studyof processesvhich involve the full coupling of
reaction transporiandmechanicakffects. Examplesncludebrealout from chemicalandradioactve wasterepositories,
confinemenby injectionof porepluggingmaterialandbioremediatiorof petroleumandotherwastes We shallencourage
the participationof key experimentalistsn the modelingof the basicprocessesgspeciallyin the upscalingandsensitvity
studies. A strongcomponenbf geologywill be neededo characterizalomains. Numericalapproacheso simulating
suchprocessesn all scaleswill alsobe addressede.g. heterogeneousiedia,adaptve gridding, hybrid schemeslattice
Boltzmannporescalesimulations).We shall seekconnectiorto the DOE communityandaskthemto presenta rangeof
problems.

CONFIRMED WORKSHOP PARTICIP ANTS: January 15-19,2000(asof 2 November 1999)

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 Pittsturgh (Mathematics) JAN 2-MAR 31



CHEN,BENITO Univ. of Wyoming(Mathematics) JAN 10-20

CUNNINGHAM, AL MontanaStateUniv. (CenterBiofilm Engineering) JAN 14-19
CUSHMAN, JOHN PurdueUniv. (Applied Math) JAN 14-19
DAHLE, HELGE Univ. of Begen(Mathematics) JAN 13-20
DAWSON,CLINT Univ. of Texas(TICAM) JAN 14-FEB13
DOUGLAS,JIM PurdueUniv. (Applied Mathematics) JAN 14-FEB 13
ESPEDAL, MAGNE Univ. of Begen(Mathematics) JAN 14-FEB 13
EWING, RICHARD TexasA&M Univ. JAN 14-19
FOWLER, ANDREW  Univ. of Oxford JAN 14-30
GLIMM, JAMES SUNY at Story Brook (Applied MathematicsandStatistics) JAN 14-19
GRAY, BILL Notre DameUniv. (Civil Engineering) JAN 14-19
JORDAN, RYAN MontanaStateUniv. (CenterBiofilm Engineering) JAN 14-19
LAZAROV, RAYTCHO TexasA&M Univ. (ScientificComputations) JAN 14-FEB 13
LEVERMORE,DAVID Univ. of Arizona(Mathematics) JAN 24-FEB6
LINDQUIST, BRENT StateUniv. of New York (Applied MathematicsandStatistics) JAN 14-23
MORGAN, JEFF TexasA&M Univ. (Mathematics) JAN 14-FEB 13
ORTOLEVA, PETER IndianaUniv. (ChemistryandGeology) JAN 14-FEB 13
PEYTON, BRENT WashingtorStateUniv. (ChemicalEngineering) JAN 14-19
REZNIKOFF, MARIA  RensseladPolytechnidnstitute(Applied Mathematics) JAN 14-19
ROBERTS, JEAN INRIA-Rocquencour) JAN 14-FEB13
TRAVIS, BRIAN Los AlamosNationalLaboratory(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 WorcestePolytechnidnstitute(MathematicaScience) JAN 4-31
WHEELER,MARY Univ. of Texasat Austin (Engineering) JAN 14-19
XIN, JACK Univ. of Texasat Austin (Mathematics) JAN 2-JUN30
YABUSAKI, STEVE P.O.Box 999 (Pacific NorthwestNationalLaboratory) JAN 14-19
YOTOV, IVAN Univ. of Pittsturgh (Mathematics) JAN 14-20

2 Workshop (February 9-13,2000)Resouice Recovery

Organizers:

John Chadam (University of Pittsburgh)
Peter Ortoleva (Indiana University)

Mary Wheeler (University of Texas,Austin)

For currentinformation seeURL.: http://www.ima.umn.edu/reactive/winter/rf6.html

This workshopwill focuson the modelingandsimulationof problemswhich arisein the petroleumandmining industry
Someexamplesincludeoil andgasreserwir diagenesianddynamicsenhanceail recovery, well formationdynamics,
spacingof uraniumroll front deposits,heapleachingof minerals,etc. Many problemsof this sort require a careful
understandingf the couplingof reaction transportand mechanicakffects. Numericalmodelsof "real-life” versionsof
theseproblemsarequite large andquite stiff requiringthe useof hybrid methodsadaptve andmultigriddingandof large
platforms. In this workshopwe shall bring togetherparticipantsfrom academiaandindustryto discussthe modeling,
analysisandsimulationof suchproblems.

CONFIRMED WORKSHOP PARTICIP ANTS: February 9-13,2000(asof 2 November 1999)

BRYANT, STEVE  Univ. of Texas(ComputationaMechanicsandAppliedMat) FEB8—-13

CHADAM, JOHN  Univ. of Pittshurgh (Mathematics) JAN 2-MAR 31
DAWSON,CLINT  Univ. of Texas(TICAM) JAN 14-FEB13
DOUGLAS,JIM PurdueUniv. (Applied Mathematics) JAN 14-FEB13
EDWARDS,MIKE  StanfordUniv. (PetroleunEngineering) FEB8-13
ESPEDAL, MAGNE Univ. of Bergen(Mathematics) JAN 14-FEB13
FITZGIBBON, BILL Univ. of Houston(Mathematics) FEB8-13
JAFFRE,JERFOME INRIA-Rocquencourt FEB1-13
JENNINGS JIM Univ. of Texas(BureauEconomicGeology) FEB8-13



LAKE, LARRY Univ. of Texas(Chemical& PetroleunEngineering) FEB8-13

LAZAROV, RAYTCHO TexasA&M Univ. (ScientificComputations) JAN 14-FEB 13
MARCHESIN, D. Institutode MatematicaBrazil) FEB7-18
MINK OFF, SUE SandiaNationalLaboratories FEB8-13
ORTOLEVA, PETER IndianaUniv. (ChemistryandGeology) JAN 14-FEB 13
PESZYNSKA,MALGORZATA Univ. of Texas(Computationa& Applied M) FEB8-13
RIVIERE, BEATRICE Univ. of Texas(ComputationaMechanicsandApplied Mat) FEB8—13
ROBERTS, JEAN INRIA-Rocquencourt JAN 14-FEB 13
SHOWALTER,RALPH Univ. of Texasat Austin (Mathematics) FEB8-13
WANG, PENG Univ. of Texas(Petroleun& GeosysEng) FEB8-13
WHEELER,MARY Univ. of Texasat Austin (Engineering) FEB8-13
WHITE, CHRIS Univ. of Texas(BureauEconomicGeology) FEB8-13
YQOTOV, IVAN Univ. of Pittskurgh (Mathematics) FEB6-13

3 Workshop (March 15-19,2000)Atmospheric Modeling

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

For currentinformation seeURL: http://www.ima.umn.edu/reactive/winter/rf7.html

This workshopwill focuson the mathematicaproblemswhich arisein the managemendf air quality. Presentlymathe-
maticalmodelingis anintegral partof air quality researctandmanagemenprograms.Presengir quality modelsinvolve
complec andcoupledphenomenncludingcoupledtransportchemistry radiatve, andmasstransferprocessThesethree
dimensionamodelsposegreatmathematicathallengesbecausehey involve comple physicaldomainshighly stiff sets
of equationsandlarge numberof grids. In this workshopthe focuswill be on variousaspectf air quality modeling,
relatedto improving thecomputationatjuality andextendedusesof air quality modeling which canonly beaccomplished
if significantadvancesaremadein the models.Topicsto bediscussedncludenew techniquegor solutionsof stiff ODEs,
new methodsfor solving the governing PDEsincluding multigrid andirregular grids; sensitvity analysistools includ-
ing automaticdifferentiation,and optimizationandinversemodelingapplications. Parallel computing,compilertools,
andvisualizationwill alsobe discussedThe workshopwill bring togetherexpertsin modeling,analysisandnumerical
analysis.

CONFIRMED WORKSHOP PARTICIP ANTS: March 15-19,2000(as of 2 November 1999)

ACKERMANN, INGMAR  Ford (Germary) MAR 14-19
BARTHELMIE, REBECCA IndianaUniv. (Geography) MAR 14-19
BINKOWSKI, FRANK EnvironmentalProtectionAgeng (Air Resourcesaboratory) MAR 14-19
BYUN, DAEWON EPA (AtmosphericScienceModeling) MAR 14-19
CARMICHAEL, GREGOR Univ. of lowa (Chemical& BiochemicalEngineering) MAR 14-19
CHANG, JULIUSS. Univ. atAlbany (AtmosphericScienceskesearciCenter) MAR 14-19
CHING, JASON US EnvironmentalProtectionAgeng (Atmospheridvlodeling) MAR 14-19
CHOCK,DAVID Ford Motor Compay (ScientificResearch.abs) MAR 14-19
DENNIS, ROBIN US EnvironmentalProtectionAgeng MAR 14-19
DENTENER,FRANK UtrechtUniv. (MarineandAtmosphericRe) MAR 14-19
DUNKER, ALAN GeneraMotorsReseacl®& DevelopmentCn (Chemical& EnvironmentalScienced ab) MAR 14-19
ELBERN,HENDRIK Univ. of Cologne(Inst Geophysic& Meteorology(EUR) MAR 14-19
GEORGOPOULOSPANOS Environmental& OccupationaHealthSci(DECM) MAR 14-19
GIUNTA, GIULIO Istituto Univ. Navale- Napoli (Istituto di Matematica) MAR 14-19
GLIMM, JAMES SUNY at Story Brook (Applied Mathematicsand Statistics) MAR 14-19
GONG,SUN-LING ARQM, AtmosphericEnvironmentService MAR 14-19
HANSEN, ALAN EPRI(Environment) MAR 14-19
HASS,HEINZ Ford (Germary) MAR 14-19
JACOBSON,MARK StanfordUniv. (Civil Engineering) MAR 14-19
KREIDENWEIS,SONIA ColoradoStateUniv. (AtmosphericScience) MAR 14-19
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KUMAR, NARESH

LEHMANN, ELFRUN

MILFORD, JANA
MORAN, MIKE

MORRIS,RALPH
ODMAN, TALAT

OLAGUER,EDUARDO

PANDIS, SPYROS
PLEIM, JOHN
PRYOR, SARA
PUN,BETTY
RABITZ, HESCHEL
RAO,S.T.
ROSSETROBERT

SAN JOSEROBERTO

SANDU, ADRIAN
SHANKAR, UMA

STOCKWELL, WILLIAM

TOMLIN, ALISON
UNO, ITSHUSHI
VERWER, JAN

WEXLER, ANTHONY

WHEELER,MARY

YAMARTINO, ROBERT

ZHANG, YANG
ZLATEV, ZAHARI

EPRI(Model DevelopmentandApplications)
EarthTech- ASG

Univ. of Colorado(Engineering-Mechanical)
ARQM, AtmosphericEnvironmentService
ENVIRON

Geogia Tech(Civil Engineering)

Dow ChemicalCompany (HealthandEnvironmentalSciences)

Carngjie Mellon University

USER (AtmosphericScienceModeling)
IndianaUniv. (Geography)
AtmosphericandEnvironmentalResearch
PrincetonUniv. (Chemistry)

SUNY - Albany (EarthandAtmosphericSciences)
UMR CNRS/UPYLaboratoryAerology)
TechnicalUniversity Madrid
MichiganTechnologicaluniv. (ComputerScience)
North CarolinaSupercomputingCenter
DesertResearchnstitute

Univ. of Leeds(FuelandEnegy)
KyushuUniversity

CWI (Netherlands)

Univ. of Delavare(MechanicaEngineering)
Univ. of Texasat Austin (Engineering)
SigmaResearclitarthTech
AtmospheriandEnvironmentalReseachinc.

MAR 14-19
MAR 15-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19
MAR 14-19

NationalErvironmentalResearchnstit.(AtmosphericErnvironment) MAR 14—-19

CONFIRMED LONG-TERM WINTER 2000PARTICIP ANTS (asof 2 Novemberl1999)

BALL BILL

Four Weeksor More
Natural Resourcesand Environment

JohnsHopkinsUniversity

1 Jan-3IMar 2000

CELIA MICHAEL
CHADAM JOHN
DAWSONCLINT
DOUGLASJIM
ESPEDAL MAGNE
KNABNER PETER

LAZAROV RAYTCHO

MORGAN JEFF
ROBERTS JEAN
SMITH HAL

VAN DUIJN HANS

PrincetonUniversity

University of Pittshurgh

Universityof Texas
PurdueUniversity
Universityof Bergen
UniversitatErlangen

TexasA&M University
TexasA&M University
INRIA-Rocquencourt
ArizonaStateUniversity

CWI(Netherlands)

14 Jan-12Feb2000
2 Jan—31Mar 2000

14 Jan-13eb2000
14 Jan-13Feb2000
14 Jan-13eb2000
3 Feb-27"Mar 2000
14 Jan-13Feb2000
14 Jan-13eb2000
14 Jan-13eb2000
1 Sep—13vay 2000
1 Feb-31Mar 2000

WEEKESSUZANNE WorcestePolytechnidnstitute 4 Jan—31Jan2000
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Spring Quarter 2000: Multiscale and Transition Regimes

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

Organizers:

C. David Levermore (University of Arizona)
Anton Arnold (Berlin TechnicalUniversity)
Naoufel Ben Abdallah(University of Toulouse)
KenT.-R. McLaughlin (University of Arizona)

For currentinformation seeURL.: http://www.ima.umn.edu/biology/spring/rf8.html

Dispersve correctiondo classicabndsemiclassicaransporequationsarisefrom the rudimentaryincorporatiornof quan-
tum effectsinto macroscopidlow descriptions. Thesemodelsplay an increasingrole in the study of nhanometeiscale
electronicdevicesandof fluids at extremelylow temperaturesAdvantage®f dispersiely correctedransportequations
over fully quantummechanicabescriptionsarethat they arenumericallymoretractableandthatthey allow for a more
classicakouplingof the quantunsystento theernvironment.

This workshopwill have two thrusts. First, it will examinethe mathematicatlerivation of dispersve correctionterms
bothin linear andweakly nonlinearsettingsusing Wigner transformsandin strongly nonlinearsettingusingtools from
integrablesystems.Secondthe computationalssuesraisedby the interplaybetweemonlinearanddispersve effectsin,
for example,quantundotsandwires, nonlinearoptics,andsuperfluids.

CONFIRMED WORKSHOP PARTICIP ANTS: May 1-5,2000(asof 2 November 1999)

ABDALLAH, NAOUFELBEN Universié Toulouse APR30-MAY 31
ARNOLD, ANTON Univ. desSaarlandes APR30-MAY 31
BARDOS,CLAUDE Universié ParisVII MAY 1-7
BLOCH, TONY Univ. of Michigan(Mathematics) APR30-MAY 5
GARDNER,CARL Arizona StateUniv. (Mathematics) APR30-MAY 5
GASSERJNGO Univ. of Hamhurg (AngewvandteMathematik) APR30-MAY 31
GERARD,PATRICK Univ. of Paris-SudMathematics) APR30-MAY 5
GOLSE,FRANCOIS EcoleNormaleSuperieure APR30-MAY 31
ILLNER, REINHARD Univ. of Victoria(Mathematic® Statistics) APR30-MAY 5
JUNGEL,ANSGAR TechnischdJniv. Berlin (FachbereiciMathematik) APR 30— 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-Courantnstitute APR30-MAY 31
MOLONEY, JERRFY Univ. of Arizona(Mathematics) APR30-MAY 5
PIETRA,PAULA Institiuto di Analisi Numericadel CNR APR30-MAY 9
POURAUD, FREDERIC Univ. deNice Sophia-Antipolis APR30-MAY 31
SMITH, KENT LucentTechnologiesBell 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 currentinformation seeURL: http://www.ima.umn.edu/biology/spring/rf9.html

Technologyis increasinglyadvancinginto regimesin which particlemean-fregpathsarecomparabldo thelengthscales
of interestandwheretraditionaltransporimodelsthereforebreakdown. For example,drift-diffusionmodelsof electron-
holetransportreakdown for submicronsemiconductorbecausehe scaleof interestarevery small,while Navier-Stokes
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approximation®f fluid dynamicsbreakdown in outerplanetaryatmospheresr spaceshuttlereentryproblem,wherethe
meanfree patharevery large. Suchsituationscanbe describedy particlesimulationsbut the costof carryingtheseoutis
muchgreatetthanthatof smallmean-fregpathmodels oftenbecomingprohibitive whenoneis nearsmallmean-fregpath
regimes. This makesthe simulationof problemsin which transitionregimescoexist with small mean-fregpathregimes
particularlydifficult. Thisdifficulty is compoundedvhenthegeometryis complicatedor evenrandom.

This workshopwill explorea variety of advancedmodelssuchus momentbasednodels,Chapmann-Engig andBurnett
type expansionspr modelsderivedfrom asymptotidimits. Thesemodels bothdeterministicandstochastién origin, will
be studiedin the context of the simulationof high-altitudeflight, chagedparticlesin naturalplasmasman-madglasmas
(electric propulsionfor satellites),electronand holesin semiconductodevices, and radiationthroughinhomogeneous
media.Hybrid numericalschemeshatproperlymatchtransitionwith smallmean-fregoathregimeswill alsobeexamined.

CONFIRMED WORKSHOP PARTICIP ANTS: May 22-26,2000(asof 2 November 1999)

ABDALLAH, NAOUFELBEN University Toulouse APR30-MAY 31
AGARWAL, RAMESH Wichita StateUniv. (AerospacdEngineering) MAY 21-26
ANILE, ANGELO M. Univ. di CataniaMathematics) MAY 1-31
BARDOS,CLAUDE University Paris VII MAY 22-26
BORGERSCHRISTOPH Tufts Univ. (Mathematics) MAY 21-26
CARRILLO, JOSE Univ. of Texasat Austin (Mathematics/C1200) MAY 14-26
CHARRIER,PIERRE Univ. Bordeauxd (Mathematiquegéppliques) 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. Nice SophiaAntipolis MAY 1-31
GROTH, CLINTON Univ. of Toronto(Aerospacestudies) MAY 21-26
HITTINGER, JEFFREY Univ. of Michigan (AerospacdEngineering) MAY 21-26
ILLNER, REINHARD Univ. of Victoria(Mathematic® Statistics) MAY 21-26
JEROME, JOSEPH Northwesterrniv. (Mathematics) MAY 21-26

JIN, SHI Geogia Tech(Mathematics) MAY 21-26
JUNGEL,ANSGAR TechnischaJniv. Berlin (FachbereiciMathematik) APR30-MAY 31
JUNK, MICHAEL Univ. of KaiserslauterrfFachbereictMathematik) MAY 21-26
KLAR, AXEL Univ. of KaiserslauterrfFachbereictMathematik) MAY 20-28
MARKOWICH, PETER Univ. of Vienna(Mathematics) APR30-MAY 31
MUSCATO, ORAZIO Univ. di CatanigDipartimentodi Matematica) MAY 21-26
PERTHAME, BENOIT EcoleNormaleSuperieurd) MAY 21-26
POUR\UD, FREDERIC Univ. deNice Sophia-Antipolis APR30-MAY 31
RUDAN, MASSIMO Univ. di Bologna(DEIS) MAY 21-26
RYZHIK, LENYA Univ. of Chicago(Mathematics) MAY 21-26
SARANITI, MARCO lllinois Instituteof Technology(Electrical& ComputeEngineer) MAY 21-26
SCHAEFFERJACK Carngjie Mellon University MAY 21-26
SCHMEISERCHRISTIAN TU Wien (fuer Angevandteund Numerische) MAY 1-31
SLEMROD, MARSHALL Univ. of Wisconsin(Mathematics) MAY 1-31
SOLER,JUAN Univ. of GranaddAplicada) MAY 21-26
STRAUSS,WALTERA. Brown Univ. (Mathematics) MAY 21-26
STRUCKMEIER, JENS Univ. of Hamhurg (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 State University)

For currentinformation seeURL: http://www.ima.umn.edu/biology/spring/rf10.html

Multilayeredcompoundmaterialswith microscopicallystructuredsurfacesplay a key role in semiconductomanufctur
ing. Thesestructuresareproduceddy a variety of processessuchasthe depositionof thin films, etchingtechniquesand
controlledcrystalgrowth.

Thetopicof thisworkshopis theintegrationof differentmodelsdescribingheseprocessesndifferentspatialandtemporal
scales Well-developedmodelsexist for eachstageof the above processesn the microscopic-atomistiandmacroscopic-
fluid scale. However, in orderto describecompletelythe whole processit is necessaryo link thesemodelsvia an

appropriatemathematicatlescriptionof the transitionregimes. This involvesa mixture of boundarylayerandhomoge-
nizationtechniquesswell asa mathematicaanalysisof the transitionprocesgrom the atomisticdescriptionof the early

stagef thin film growth to theevolution of continuoudilms. Computationaissuescoveredby this workshopwill bethe

deterministicandprobabilisticrepresentatioof film surfacesandnumericalmethoddor thetransitionaimodels.

CONFIRMED WORKSHOP PARTICIP ANTS: June 5-9,2000(asof 2 November 1999)

BOON, JEAN-PIERRE Univ. Libre deBruxelles() JUN4-9
BORUCKI, LEN Motorola JUN4-9
CALE, TIMOTHY S. Rensseladpolytechnidnstitute(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(Mathematic® Statistics) JUN1-30
HUANG, HANCHEN HongKong PolytechnidJniv. (MechanicaEngineering) JUN4 -9
KAPRAL, RAY Univ. of Toronto(Chemistry) JUN4-9
KATSOULAKIS, MARKOSA. Univ. of MassachusettdMathematicandStatistics) JUN4-9
KING, JOHN Univ. of Nottingham(TheoreticaMechanics) JUN1-30
LEVERMORE,DAVID Univ. of Arizona(Mathematics) APR1-JUN30
MEYYAPPRAN, MEYYA NASA AmesResearclCenter 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-Berleley (Mathematics) JUN4-9
VLACHOS,DION G. Univ. of Massachusetf&ChemicalEngineering) JUN4-9

WALKER, ROBERT B. Los AlamosNationalLaboratory(TheoreticalChemistry) JUN4 -9

CONFIRMED LONG-TERM SPRING 2000PARTICIP ANTS (asof 2 November1999)

Four Weeksor 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 University of Texasat Austin 1-Apr —31-May2000
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GASSER|JNGO University of Hamhurg 30-Apr—31-May2000

GOBBERT, MATTHIAS University of Maryland 1-Jun-30-Jun2000
GOLSE,FRANCOIS EcoleNormaleSuperieure 30-Apr—31-May2000
GOUDON, THIERRY UniversiteNice SophiaAntipolis 1-May-31-May2000
JUNGEL,ANSGAR TechnischdJniversitatBerlin 30-Apr—31-May2000
KING, JOHN University of Nottingham 1-Jun-30-Jun2000
LEVERMORE,DAVID University of Arizona 1-Apr—30-Jun2000
MARKOWICH, PETER University of Vienna 30-Apr—31-May2000
MCLAUGHLIN, DAVID New York University-Courantnstitute 30-Apr—31-May2000
OSHER,STANLEY UCLA 1-Jun—30-Jun2000
POURAUD, FREDERIC Universitede Nice Sophia-Antipolis 30-Apr—31-May2000
RATSCH,CHRISTIAN UCLA 1-Jun—30-Jun2000
RINGHOFER,CHRISTIAN ArizonaStateUniversity 1-Apr—30-Jun2000
SCHMEISER CHRISTIAN Inst. Angevandteund NumerischeMathematik 1-May— 31-May2000
SLEMROD, MARSHALL  University of Wisconsin 1-May-31-May 2000
IIl. Summer2000Programs |

July 19-28,2000Mathematical Modeling in Industry - A Workshop for Graduate Students
August 16-18,2000Mathematical Challengesin Global Positioning SystemgGPS)

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

Organizers:
RachelK uske (University of Minnesota)
Fernando Reitich (University of Minnesota)

For currentinformation seeURL: http://www.ima.umn.edu/biology/winter/modeling/
This workshopis designedo provide graduatestudentsaandqualifiedadvancedundegraduatesvith first handexperience
in industrialresearch.

Format: Studentswill work in teamsof up to 6 studentsunderthe guidanceof a tutor from industry The tutor will
help guidethe studentsn the modelingprocessanalysisandcomputationalvork associatedavith a real-world industrial
problem.Eachteamwill beexpectedo make apublicoralpresentatiomndsubmitawrittenreportattheendof the10-day
period.

Projectsand Industry Mentors: Therewill be 6 teamsparticipatingin the workshop. The following industryscientists
have agreedo participateasmentors:

Participant Affiliation Tentative Topic
Dr. RobertMelville  LucentTechnologies RF CommunicatiorCircuits
Dr. JoanBachenlk  Linguistic Technologies SpeectRecognition

Dr. ThomasGrandine Boeing ComputerAided Design

Dr. SarahPatch GeneraElectric ComputefTomography

Dr. Norm Curet NationalSecurityAgeng/ Network Analysis

Dr. David Ross EastmarKodak Mirror Polishing/InkJePrinting

Application Procedure: Graduatestudentsandadvancedundegraduatesireinvited to apply. An applicationform must
be submittedto theIMA. In addition,two lettersof recommendatioarerequired;onemustbefrom the students advisor
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directorof graduatestudies pr departmenthair Prerequisitesary anddependn the project,but computationaskills are
important.

The IMA will cover local living expensesbhut not travel (IMA ParticipatingInstitution may usetheir Pl fundsfor this
purpose).Selectiorcriteriawill be basedon backgroundandstatemenof interestaswell asgeographi@andinstitutional
diversity Womenandminoritiesareespeciallyencouragedo apply Applications must be completedby April 15,2000
for full considerationEarly submissionareencouragedSuccessfuapplicantswill benotifiedby May 10, 2000.

A similar modelingcoursewasheld at the IMA during summerl1998. The industrial problemsand studentreportsare
availableonline. For furtherinformationcontacti ma- st af f @ ma. urm. edu or seeontheweb
URL: http://www.ima.umn.edu/modelgl

HOT TOPICS Workshop (August 16—18,2000) Mathematical Challengesin Global Positioning
SystemgGPS)

Organizers:

Kai Borr e (Aalborg Universitet)

Gerard Lachapelle(University of Calgary)
Brian Leininger (LockheedMartin)

Fan Liu (Honeywell)

For currentinformation seeURL: http://www.ima.umn.edu/gps/

The Global PositioningSystem(GPS)utilizestriangulationand/orphasedelaysin continuoussignalsfrom a constellation
of satellitesn earthorbit to accurateljfocatea receverantennaositionrelative to thesesatellites GPSplaysanimportant
role in mary navigation systemsproducedoday andis beginningto play anincreasingrole in providing accurateime

signalsfor mary industries. Applicationsincludeland suneying, autonomouwehicle control including the smarthigh-

way systemmarinenavigation, air traffic control, satellitenavigation, and power signaltime synchronization With the
additionof differentialor relative signals,ultra-highprecisionGPSis capableof positionaccuracie®ntheorderof a few

centimeters.

Thereis a needfor sophisticatedlgorithmsfor accuratelyandreliably processinghe GPSsignalsfor timing and navi-
gation. Mathematicgs of critical importancehere. Areasof mathematicshatarerelevantincludelinearandnon-linear
algebrasignalprocessingndfiltering, wave propagationstatisticsandscattering.

This workshopwill focuson mathematicaissueshatarisein increasinghe processingpeedaccurag andreliability of
GPS.It will beanopportunityfor the mathematicatommunityto becomemoreawareof theseissueslinvited participants
will be mathematiciangngineerandscientistdrom industryandfrom academia.

Amongthe principaltopicsconsideredvill be:

¢ Problemswith reflectedsignals(Multipath) with respecto pseudo-rangdataandintegratedcarrierdata,their math-
ematicalcharacterizatiomandmethodsof addressingheseproblems

¢ Integrity of solutionsof positioningalgorithms
¢ Resolutiorof the phaseambiguityin positiondetermination

¢ Globaltomographyestimationof watercontentin thetropospherendtheionosphere

Additional topics: Antennagbeampatterncharacterizatiomndutilization, antennashaping) Mathematicaimodelingof
the GPSrecever, Avoidanceof frequeng jamming and/orinterference Use of dual andtriple frequenciedfrom GPS,
GLONASS.
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IV. THE IMA VOLUMES IN MATHEMATICS
AND ITS APPLICATIONS

The IMA Volumeslisted hereexceptfor Volume 115arecurrentlyin SpringerVerlag’s productionqueue.To checkif a
particularvolumehasbeenreleasedr if youwantto purchasehevolumeonline visit theIMA webpage.

http://wwwima.umn.edu/glumes.htn

You canalsoplaceanorderfor availablevolumesby calling thetoll-free # 1-800—SPRINGERT by writing:
attn: Book Fulfillment Department

SpringefVerlag

44 Hartz\Way

SecaucudNJ 07094

Volume115: PatternFormationin ContinuousandCoupledSystemsA Surwey Volume
Editors: Martin Golubitsky, DanLuss,andStevenH. Strogatz

Thisvolumecontainsanumberof mini-review articlesauthoredy spealkrsandattendeeattheIMA workshopon Pattern

Formation in Continuous and Coupled Systems. Patternformationhasbeenstudiedintensively for mostof this centuryby

bothexperimentalistandtheoreticiansThis workshopfocusedon new directionsin the patternditerature. Systemshat

generatmew typesof patternsuchasdiscretecoupledsystemssystemswith globalcoupling,andcomhustionexperiments
werestressedaswerenew typesof pattern.

The mini-reviews in this volume are intendedto be pointersto the currentliteraturefor researcherat all levels andto
have extensve bibliographies.They arealsointendedo discussvhy certainsubjectsarecurrentlyexciting andworthy of
additionalresearch.

Volume116: StatisticalModelsin Epidemiologythe EnvironmentandClinical Trials
Editors: M. ElizabethHalloranandDonaldBerry

This volumecontainsrefereecpapersiy participantsn thetwo weekson Clinical Trials andoneweekon Epidemiology
and the Ervironmentheld as part of the six weeksworkshopon Statisticsin the Health Sciencesat the Institute for
Mathematicandits Application(IMA) in thesummer1997.DonaldBerrywasin chageof theweeksonclinical trials,and
ElizabethHalloranorganizedheweekon epidemiologyandtheenvironment.Thecollectionincludesamajorcontribution
from JamieRobins,AndreaRotnitzky, and Daniel Scharfsteiron sensitvity analysisfor selectionbiasandunmeasured
confoundingin missingdataandcausalinferencemodels.In anothempaper JamieRobinspresentsa new classof causal
modelscalledmarginalstructuraimodels.Alan Hubbard Mark vanderLaan,andJamieRobinspresent methodologyor
consistenandefficient estimationof treatment-specifisurvival functionsin obsenationalsettings.Brian Leroux, Xingye
Lei, andNormanBreslav presenta nev mixed modelfor spatialdependencéor estimatingdiseaseatesin small areas.
Andrew LawsonandAllan Clark demonstrat®larkov ChainMonte Carlomethoddgor clusteringin spatialepidemiology
Colin Chen,David Chock, and Sandrawinkler presenta simulationstudy examining confoundingin estimationof the
epidemiologiceffect of air pollution. DaleneStangldiscusse$ssuesn the useof referencepriors and Bayesfactorsin
analyzingclinical trials. StepherGeogereviews therole of surrogateendpointsn cancerclinical trials.

Volume117: StructuredAdaptive MeshRefinemen{SAMR) Grid Methods
Editors: ScottB. BadenNikosP. ChrisochoidesDennisB. GannonandMichaelL. Norman

This volumecontainspaperdrom aworkshopon StructuredAdaptive MeshRefinemen{SAMR) held by the Institute of
Mathematicsandits Applicationsin the Springof 1997.

Structuredadaptve meshrefinement(SAMR) methodshave maturedover the past20 yearsand are now the method
of choicefor certaindifficult problems suchascompressiblélow. SAMR presentdglifficult technicalchallengesbothin
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termsof thenumericatechniquesnvolvedandthecompleity of theprogrammingeffort, especiallyon parallelcomputers.
In orderto gaininsightinto managinghesedifficulties,muchresearcleffort hasbeendirectedat meshgenerationparallel

computationandimprovementsin accurag, aimedprimarily at refinementinterfaces. A major stumblingblock in this

endeaor is thatmary of thesetechnique®ntail substantiahmountsof problemspecificdetail. Standardizatiots highly

unlikely, exceptwithin narravly definedproblemdomains.

Thepapergresentedh this collectionarebasedn talksgivenat the Workshopon StructuredAdaptive MeshRefinement
Grid Methods heldattheInstitutefor Mathematicandlts Applications,Universityof MinnesotapnMarch12-13,1997.
They describeresearcho improve the generalunderstandin@f the applicationof SAMR to practicalproblems;identify
issuescritical to efficient and effective implementationon high performancecomputers;stimulatethe developmentof
a community code repositoryfor software including benchmarkgo assistin the evaluationof software and compiler
technologies.Theten Chapterf this volumehave beendividedinto two partsreflectingtwo majorissuesn thetopic:
(I) programmingcompleity of SAMR algorithmsand(ll) applicabilityandnumericalchallenge®f SAMR methods Part
| presentshreeprogrammingervironmentsandtwo librariesthataddresshe concernof efficient executionandreduced
software developmenttimes of SAMR applications.Part Il describesan overview of applicationsthat canbenefitfrom
SAMR methodsrangingfrom crackpropagatiorandindustrialboilersto the evolution of a clusterof galaxies.

Volume118: Dynamicsof Algorithms
Editors:Rafaeldela Llave, LindaR. Petzold andJens.orenz

The articlescollectedin this volume representhe contributions presentedat the IMA workshopon “Dynamics of Al-
gorithms” which took placein November1997. The workshopwas an integral part of the 1997—98IMA programon
“Emerging Applicationsof DynamicalSystems.

Theinteractionbetweeralgorithmsanddynamicalsystemss mutuallybeneficialsincedynamicalmethodscanbe usedto
studyalgorithmsthatareappliedrepeatedlyConvergence asymptoticatesareindeeddynamicalproperties Onthe other
hand,the studyof dynamicalsystemsenefitsenormouslhyfrom having efficientalgorithmsto computedynamicalobjects.

Volume119: NumericalMethodsfor Bifurcation ProblemsandLarge-ScalédDynamicalSystems
Editors: EusebiudDoedelandLauretteS. Tuckerman

The Institute for Mathematicsandits Applications(IMA) devotedits 1997-1998rogramto Emeging Applicationsof
DynamicalSystems Dynamicalsystemgheoryandrelatednumericalalgorithmsprovide powerful toolsfor studyingthe
solutionbehaior of differentialequation@ndmappingsin thepast25yearscomputationainethodshave beendeveloped
for calculatingfixed points, limit cycles, and bifurcation points. A remainingchallengeis to develop robust methods
for calculatingmore complicatedobjects,suchas highercodimensiorbifurcationsof fixed points, periodic orbits, and
connectingorbits, aswell asthe calculationof invariantmanifolds. Anotherchallengeis to extendthe applicability of
algorithmsto the very large systemghat resultfrom discretizingpartial differential equations.Even the calculationof
steadystatesandtheir linear stability can be prohibitively expensve for large systemge.g. 103 — —10° equations)f
attemptedy simpledirectmethods.

Severalof thepapersn this volumetreatcomputationaimethoddor low andhigh dimensionabystemsand,in somecases,
theirincorporationinto softwarepackagesA few paperdreatfundamentatheoreticaproblemsjncludingsmoothfactor
izationof matrices self—oganizectriticality, andunfoldingof singularheterocliniccycles.Otherpaperdreatapplications
of dynamicalsystemscomputationsn variousscientificfields, suchasbiology, chemicalengineeringfluid mechanics,
andmechanicaéngineering.

Volume120: Parallel Solutionof Partial DifferentialEquations
Editors: PetterBjgrstadandMitchell Luskin

The papersn this volumearebasedon lecturesgivenat the IMA workshopon the Parallel Solutionof PDE during June
9-13,1997. The numericalsolution of partial differentialequationshasbeenof major importanceto the development
of mary technologiesand hasbeenthe target of much of the developmentof parallelcomputerhardware and software.
Parallelcomputernffersthe promiseof greatlyincreasegerformancendtheroutinecalculationof previously intractable
problems.

This volumecontainspaperson the developmentandassessmertf new approximatiorandsolutiontechniqueghatcan
take advantageof parallelcomputers.lt will be of interestto appliedmathematiciang;omputerscientistsandengineers
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concernedvith investigatingthe state-of-the-arand future directionsin numericalcomputing. Topics include domain
decompositiormethods parallel multi-grid methods front tracking methods,sparsematrix techniquesadaptve meth-
ods,fictitious domainmethodsandnovel time andspaceadiscretizations Applicationsdiscussedncludefluid dynamics,
radiative transfer solid mechanicsandsemiconductosimulation.

Forthcoming Volumes

1996-1997 Mathematicsn High Performance&Computing
Parallel Solutionof Partial DifferentialEquations

1997-1998Emeging Applicationsof DynamicalSystems
Multiple-Time-ScaleDynamicalSystems

1998-1999Mathematicsn Biology
PatternFormationandMorphogenesis
Endocrinology:Mechanisnof HormoneSecretiorandControl
MembranéelransporandRenalPhysiology
MathematicaApproachesor EmegingandReemeging InfectiousDiseases

1999SummerProgram:Codes SystemsandGraphicalModels
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