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Abstract

GerryWickhamdiedon 24Decembed 995.This articlegives ashortsuney of hislife andhiswork, includingalist of his
publications© 2001Elsevier ScienceB.V. All rightsresened.

1. Intr oduction

GerryWickhamwasknown aroundtheworld for hiswork onthediffractionandpropagatiorof waves,especially
elasticwaves in the context of ultrasonicnon-destructie evaluation.He diedon ChristmasEve 1995,asaresultof
brainhaemorrhagesiewas 52. This specialissueof WaveMotion is dedicatedo his memory

In this shortintroductorynote,we shallattempta portraitof themanandhis work. To thoseof uswhoknew him,
hewas influentialin theway he selectedandtackledproblemshewas alsogreatfun to bewith!

It wasin this spirit thatameetingwas heldin ManchesterEnglandon 15July 1996.Lecturesveregiven by J.D.
AchenbachM.V. Berry FRS,R.K. ChapmarandJ.M. Coffey, D.G. CrightonFRS, G. KristenssonA.N. Norris,
J.R.OckendonFRSandF. Ursell FRS.Thedaywas alsousedto sharereminiscenceandanecdotegustasGerry
would have liked! During the meeting,JanAchenbachagreedthat a specialissueof Wave Motion might offer a
moretangiblememorial.

2. Biographical sketch

GeraldRusselWickhamwasbornon 8Novemberl943 Hewentto BrockenhursGrammaiSchoolin Hampshire,
Englandandthento the University of Surrey, Englandin 1962.He received a B.Sc.in TechnologicaMathematics
in 1966,andthenremainedatthe Universityasaresearctstudent At Surregy, underthe supervisiorof R. Shail,he
wasawardedaPh.D.in Mathematicsn 1970for athesisentitled*Someboundaryeffectsin continuummechanics”;
this was the sourceof hisfirst publishedpaper1].

In 1969, Gerry moved to the Departmenbf Mathematicsat the University of ManchesterEnglandwherehe
stayeduntil the summerf 1995,whenhewas appointedo a Chairof Mathematicsat BrunelUniversity, England.
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Gerry always playeda pivotal role in the life of the Departmentat ManchesterFor example,he was largely
responsibldor the computerizatiorof the building andhe was a tirelessorganizerof socialfunctionsover mary
years.Indeed, his gregariousnessvas legendary:he loved conferencesas much (if not more) for their social
interactionasfor their technicalproceedingsln the few shortmonthshe was at Brunel University, Gerry made
mary changesandsohis untimelydeathis a particularloss toappliedmathematicshere.

Gerry had wide-ranginginterestsapartfrom mathematicsjncluding politics, music and tennis. He advised
Granaddlelevisionin Manchesteon mathematicalecreationgndpuzzlesHe co-authoredwo populampaperback
booksandwas involved in the designand planningof varioustelevision game-shws, the bestknown beingthe
long-runningTheKrypton Factor.

Gerry’'ssudderdeathcameasa terrible shock.He is survived by his wife, Sue,andhis two children,Janeand
Andrew.

3. Scientificwork

Fritz Ursell was appointedto the Beyer Chairin Applied Mathematicsat Manchesteiin 1961. He retiredin
1990, an occasionmarked by the book [22]. The combinedinfluenceof Fritz Ursell and Ron Shail on Gerry’s
work is readily apparentrigorousanalysisof difficult problemsin wave theory An extra dimensioncamefrom
his involvement with non-destructie evaluation, which provided a rich source of problemsof real-world
applicability

3.1. Non-destructivevaluation

GerryWickhamenjoyedalong andproductve collaborationwith the UK CentralElectricity GeneratingBoard
(CEGB), Non-destructie Testing Application Centre,at Wythenshae in Manchestgrand later with the NDT
scientistdn the successocompary NuclearElectric. His main collaboratorsat the CEGB were JohnCoffey, and
later, Bob Chapmar{ChapmarholdsaManchestePh.D.,obtainedn 1976for athesisentitled“Three-dimensional
problemsof wave propagatiorin anelastichalf space” written underthe supervisiorof R.D. Gregory). Laterstill,
Gerry worked with J. Andrew G. Templeof AEA Technology(formerly, the UK Atomic Enegy Authority), at
Harwell.

Gerrywas especiallyinterestedn linearelastodynamicwith particularemphasi®n applicationgo thequantita-
tive ultrasonicevaluationof materialintegrity. He collaboratedn anumberof projectsrelatingto thequantification
of radiationfrom ultrasonicprobesandthe scatteringof soundfrom metallugical crack-like defects.Thesein-
cludedthe developmentof modelsfor ultrasonictransducerg4] andthe developmentof theoreticaltechniques
for the calculationof scatteringfrom smoothfatiguecracks.This work inspiredthe developmentof the CEGB's
theoreticaimodelfor theultrasonicnon-destructie testing(NDT) of smoothcracks,amodelwhich hassincebeen
widely usedto quantify NDT performanceor site applications Gerry alsoconsideredscatteringfrom randomly
undulatingsurfacesand cracks,andfrom wedgesApart from paperspublishedby himselfandhis studentgand
their Ph.D.thesesseeSection3.2), this work led to a numberof CEGB and NuclearElectric technicalreports,
including[9].

This andotherwork carriedout duringthe period1981-1988nadea significantcontritution to the SafetyCase
for the SizewellB pressurizedvaterreactorwhich was thenbeingintroducednto the UK. Overviews of thiswork
areavailable:

1. J.M. Coffey, R.K. ChapmanApplication of elasticscatteringheoryfor smoothflat cracksto the quantitatve
predictionof ultrasonicdefectdetectionandsizing,Nucl. Enegy 22(1983)319-333.
2. R.K. ChapmanAn integratedmodelof ultrasonicNDT andits practicalapplication,in: M. Blakemore,G.A.

Geogiou (Eds.),MathematicaModelling in Non-destructie Testing,Oxford University PressOxford, 1988,

pp.209-232.
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3. R.K. ChapmanA systemmodelfor the ultrasonicinspectionof smoothplanarcracks,J. Nondestructie Eval.
9(1990)197-210.

Morerecently Gerrywasinvolvedin thedevelopmenbf analyticalandcomputationainodelsfor thepropagation
of ultrasoundhroughgrairy materialssuchasweldsin austeniticsteels.This work hasimportantapplicationsn
thedesignandin-servicetestingof the component®f large-scalenigh-integrity plant[33].

From 1988 Gerry was an invited participantin the OECD NuclearEnegy Ageng/ PISC (Programmeor the
Inspectionof SteelComponentsfction No. 6: Validationof TheoreticaModelsof Non-destructie Testing.

3.2. Researh students

Eight studentsobtainedthe degree of Ph.D.from the University of ManchestetunderGerry Wickham’s su-
pervision;mostof the thesesre concernedvith problemsof directrelevanceto the fundamental®of ultrasonic
non-destructie evaluation,andseveral studentsverepartially supportedy the CEGB.

. P. Cole,A new Green’sfunctionfor solvingthe exterior Neumanrproblemof acousticdor anopenarc,1977.
. PA. Martin, Thediffraction of stressvaves by a penry-shapedtrackin aninfinite elasticsolid, 1979.

. R.J.Brind, Thescatteringof stresavaves by an edgecrackin a semi-infiniteelasticsolid, 1980.

. PS.Keogh,Someexactsolutionsfor the scatteringof stresswaves by a planefinite crackin aninfinite elastic
solid, 1983.

S.A. RamsdaleThediffraction of elasticwaves by roughsemi-infinitecracks,1983.

P.A. Lewis, Diffractionof elasticwaves by finite roughsurfaces;1990.

. E.J.Walker, Diffractionby cracksin anisotropicsolids,1994.

. S.J.Leppington,Thescatteringof soundby afluid-loaded semi-infinitethick elasticplate,1995.
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3.3. Early work

Thetransduceproblemmentionedabove hasa classicaformulationasa mixed boundary-alue problem,cor
respondingo avibratingrigid strip (prescribedlisplacementpn the otherwisefree surfaceof a two-dimensional
elastichalf-spaceGerry Wickhamwrote two paperson this problem[3,5], andwas pleasedwith the short-wave
analysisin [5]. Fundamentastudiesof problemssetin elastichalf-spacesecurin his work, asthey oftenleadto
difficult mathematicsSeealsoRef.[2].

At thesameéime, Gerrywasbecomingnterestedn diffractionproblemsHe developedheidea ofwhathecalled
a ‘crack Green’'sfunction’, a fundamentakolutionso constructedhatit ‘knows aboutthe presencef the crack’
(it is discontinuousacrosshe crack).SuchcrackGreen’sfunctionscanbe complicatedout they leadto Fredholm
integral equationof the secondkind, which areeasyto solve numerically This ideais attheheartof severalPh.D.
thesesRelevantpapersare[6-8,25].

3.4. Collaboration with David Abrahams

I.D. Abrahamsobtainedhis Ph.D.in 1982from the University of Londonfor athesisentitled“The scatteringof
soundby finite thin elasticplatesandcavities” (he was a studentof F.G. Leppingtonat Imperial College). In the
sameyeart he moved to Manchesteon a 1-yearcontract.This was the beginning of anotherlong collaboration,
producingover a dozenpapers.

First, they developedsomegeneraltechniquedor solving matrix Wiener—Hopfproblems[10-12,15,18].This
gavethesolutionto abasicproblemof diffractiontheory namely scatteringpy two parallel,semi-infinite staggered
plates.Secondmotivatedby the problemsof austeniticsteelwelds,they developedatheoryfor wave propagation
in certaininhomogeneousanisotropicsolids[13,17,21].Third, they gave asymptoticsolutionsfor scatteringby
smalldefectdn anelastichalf-spacg14,16,23,24]This madeessentialiseof a certainexpansiorof the half-space
Green’sfunction[19], which datesbackto RichardBrind’s thesis(1980).
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3.5. TheNorthwesterrconnection

Although Gerry Wickhamdid nothave aformal connectiorwith Northwesterriniversity, USA, hedid have a
variety of informal connectionsJanAchenbach’svork in elastodynamickadbecomevery well known sincethe
appearancef hisinfluentialbook, WavePropagationin Elastic Solids in 1973.RichardBrind moved to Evanston
in 1978to take up a postdoctoraposition. While he was there,he extendedhis thesiswork on edge-cracksand
co-authoredereral papersvith Achenbach.

It wasduringthis periodthatGerryWickhammadehisfirstvisit to NorthwesterrJniversity, giving alecturethere
in 1980.Also, two future collaboratorsobtainedtheir Ph.D.’sunderJanAchenbach’supervision.G.Harris for
“Elastodynamidiffractionandradiationproblems’in 1979;Andrew Norrisfor “Ray methoddor inverseproblems
of elasticwave scattering’in 1981.

SubsequentlyGerry worked with JohnHarris on the scatteringof ultrasoundoy imperfectinterfaces[32,35],
extendinghis polarizationtheory[26] (he alsowrote a paperon imperfectinterfaceswith AndersBostrém[20]).
He worked with Andrew Norris on several structuralacousticscatteringporoblems beginning with an analysisof
elasticHelmholtzresonatorf27] asanotheapplicatiorof thepolarizatiortheory Laterwork onscatterindy joined
plateg31,37]involvedsolvingWiener—Hopfproblemsawith high-ordetendconditions Gerry’swork onpolarization
theoryandstructuralacoustichadanothercommonthreadin the collaborationwith DouglasRebinsly, who was
a Ph.D.studentunderJohnHarris’ supervisionat the University of Illinois andlater a postdoctoratesearcheat
RutgersUniversitywith Andrew Norris.

3.6. lowa StateUniversity

Gerry Wickham madehis first visit to the Ames Laboratory lowa StateUniversity, USA in November1989.
He was invited by A.K. GautesenanothemMorthwesterrPh.D.(obtainedin 1969,supervisedy W.E. Olmstead).
Later, Gerry spenthis only sabbaticalyear(1991-1992at the AmesLaboratory It wastherethathe bganwork
oninverseproblemsin thetime domain,in collaborationwith Zhiming Sun[28,29]. This topic becameoneof his
majorinterestsafterhis move to BrunelUniversity.

3.7. Laterwork

It is fair to saythat,unlike mostmathematiciansGerry’spublicationrateincreasedvith time, asdid thenumber
of hiscollaborationsThebulk of hisresearclarticlesappearedhroughouthelastdecadeeflectinghisincreasing
expertiseandenthusiasmAt thetime of his death,Gerrywas actively discussinga variety of researchopicswith
collaboratordrom aroundthe world: theseinclude inverseproblemsin one-,two-andthree-dimensionahcous-
tics andelastodynamicg§with Zhiming Sun,P. Olssonamongsbthers);stability of fluid-loadedelasticstructures
[41]; new applicationsof the polarizationmethodfor interfacesandthin layers(with JohnHarris); relevanceof
hyperasymptoticso wave diffraction andscattering(with colleaguesat Brunel University); applicationof a new
methodfor matrix Wiener—Hopffactorization[30,36] to diffraction from cracksin isotropicandanisotropicma-
terials[34,38]; diffraction of elasticwaves by an imperfectfusionbond[39]; high frequeny wave propagatiorin
inhomogeneouandanisotropicsolids[40]. Much of this actvity hascontinuedsinceGerry’s death,asindicated
in the publicationlist to follow, andwill no doubtprovide further stimulusto researchn comingyears.

4. Conclusion

We have tried to list all of Gerry Wickham'’s publications:thesegive a physical recordof his scientificand
technologicabchiezementsHowever, to all of uswho knew him, it was his influenceon our own endea&oursthat
will remain;that,andhis infectioussenseof fun at myriad meetingsaroundthe planet.
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