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Abstract

GerryWickhamdiedon 24December1995.Thisarticlegivesashortsurvey of his life andhiswork, includinga list of his
publications.© 2001Elsevier ScienceB.V. All rightsreserved.

1. Intr oduction

GerryWickhamwasknownaroundtheworld for hisworkonthediffractionandpropagationof waves,especially
elasticwaves in thecontext of ultrasonicnon-destructive evaluation.HediedonChristmasEve1995,asaresultof
brainhaemorrhages:hewas 52.Thisspecialissueof WaveMotion is dedicatedto hismemory.

In thisshortintroductorynote,weshallattemptaportraitof themanandhiswork.To thoseof uswhoknew him,
hewas influentialin theway heselectedandtackledproblems;hewas alsogreatfun to bewith!

It wasin thisspirit thatameetingwasheldin Manchester, Englandon 15July1996.Lecturesweregiven byJ.D.
Achenbach,M.V. Berry FRS,R.K. ChapmanandJ.M. Coffey, D.G. CrightonFRS,G. Kristensson,A.N. Norris,
J.R.OckendonFRSandF. Ursell FRS.Thedaywasalsousedto sharereminiscencesandanecdotes,justasGerry
would have liked! During the meeting,JanAchenbachagreedthat a specialissueof WaveMotion might offer a
moretangiblememorial.

2. Biographical sketch

GeraldRussellWickhamwasbornon 8November1943.HewenttoBrockenhurstGrammarSchoolin Hampshire,
Englandandthento theUniversityof Surrey, Englandin 1962.Hereceived aB.Sc.in TechnologicalMathematics
in 1966,andthenremainedat theUniversityasa researchstudent.At Surrey, underthesupervisionof R. Shail,he
wasawardedaPh.D.in Mathematicsin 1970for athesisentitled“Someboundaryeffectsin continuummechanics”;
thiswas thesourceof hisfirst publishedpaper[1].

In 1969,Gerry moved to the Departmentof Mathematicsat the University of Manchester, Englandwherehe
stayeduntil thesummerof 1995,whenhewasappointedto aChairof MathematicsatBrunelUniversity, England.
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Gerry always playeda pivotal role in the life of the Departmentat Manchester. For example,he was largely
responsiblefor thecomputerizationof thebuilding andhewas a tirelessorganizerof socialfunctionsover many
years.Indeed,his gregariousnesswas legendary:he loved conferencesas much (if not more) for their social
interactionasfor their technicalproceedings.In the few shortmonthshe was at Brunel University, Gerry made
many changes,andsohisuntimelydeathis aparticularloss toappliedmathematicsthere.

Gerry had wide-ranginginterestsapart from mathematics,including politics, music and tennis.He advised
GranadaTelevisionin Manchesteronmathematicalrecreationsandpuzzles.Heco-authoredtwo popularpaperback
booksandwas involved in the designandplanningof varioustelevision game-shows, the bestknown beingthe
long-runningTheKryptonFactor.

Gerry’ssuddendeathcameasa terribleshock.He is survived by his wife, Sue,andhis two children,Janeand
Andrew.

3. Scientificwork

Fritz Ursell was appointedto the Beyer Chair in Applied Mathematicsat Manchesterin 1961.He retired in
1990,an occasionmarked by the book [22]. The combinedinfluenceof Fritz Ursell andRon Shail on Gerry’s
work is readily apparent:rigorousanalysisof difficult problemsin wave theory. An extra dimensioncamefrom
his involvement with non-destructive evaluation, which provided a rich source of problems of real-world
applicability.

3.1. Non-destructiveevaluation

GerryWickhamenjoyeda long andproductive collaborationwith theUK CentralElectricity GeneratingBoard
(CEGB), Non-destructive TestingApplication Centre,at Wythenshawe in Manchester, and later with the NDT
scientistsin thesuccessorcompany NuclearElectric.His maincollaboratorsat theCEGBwereJohnCoffey, and
later, BobChapman(ChapmanholdsaManchesterPh.D.,obtainedin 1976for athesisentitled“Three-dimensional
problemsof wavepropagationin anelastichalf space”,writtenunderthesupervisionof R.D.Gregory).Laterstill,
Gerry worked with J. Andrew G. Templeof AEA Technology(formerly, the UK Atomic Energy Authority), at
Harwell.

Gerrywasespeciallyinterestedin linearelastodynamicswith particularemphasisonapplicationsto thequantita-
tiveultrasonicevaluationof materialintegrity. Hecollaboratedin anumberof projectsrelatingto thequantification
of radiationfrom ultrasonicprobesandthe scatteringof soundfrom metallurgical crack-like defects.Thesein-
cludedthe developmentof modelsfor ultrasonictransducers[4] and the developmentof theoreticaltechniques
for thecalculationof scatteringfrom smoothfatiguecracks.This work inspiredthedevelopmentof theCEGB’s
theoreticalmodelfor theultrasonicnon-destructive testing(NDT) of smoothcracks,amodelwhichhassincebeen
widely usedto quantifyNDT performancefor siteapplications.Gerryalsoconsideredscatteringfrom randomly
undulatingsurfacesandcracks,andfrom wedges.Apart from paperspublishedby himselfandhis students(and
their Ph.D.theses;seeSection3.2), this work led to a numberof CEGB andNuclearElectric technicalreports,
including[9].

Thisandotherwork carriedoutduringtheperiod1981–1988madeasignificantcontribution to theSafetyCase
for theSizewellB pressurizedwaterreactorwhichwas thenbeingintroducedinto theUK. Overviewsof thiswork
areavailable:
1. J.M. Coffey, R.K. Chapman,Applicationof elasticscatteringtheoryfor smoothflat cracksto thequantitative

predictionof ultrasonicdefectdetectionandsizing,Nucl. Energy 22(1983)319–333.
2. R.K. Chapman,An integratedmodelof ultrasonicNDT andits practicalapplication,in: M. Blakemore,G.A.

Georgiou (Eds.),MathematicalModelling in Non-destructive Testing,Oxford UniversityPress,Oxford, 1988,
pp.209–232.



I.D. Abrahamsetal. / WaveMotion33 (2001)1–6 3

3. R.K. Chapman,A systemmodelfor theultrasonicinspectionof smoothplanarcracks,J.Nondestructive Eval.
9 (1990)197–210.
Morerecently, Gerrywasinvolvedin thedevelopmentof analyticalandcomputationalmodelsfor thepropagation

of ultrasoundthroughgrainy materialssuchasweldsin austeniticsteels.This work hasimportantapplicationsin
thedesignandin-servicetestingof thecomponentsof large-scalehigh-integrity plant[33].

From 1988Gerry was an invited participantin the OECD NuclearEnergy Agency PISC(Programmefor the
Inspectionof SteelComponents)Action No. 6: Validationof TheoreticalModelsof Non-destructiveTesting.

3.2. Research students

Eight studentsobtainedthe degreeof Ph.D. from the University of ManchesterunderGerry Wickham’s su-
pervision;mostof the thesesareconcernedwith problemsof direct relevanceto the fundamentalsof ultrasonic
non-destructive evaluation,andseveralstudentswerepartially supportedby theCEGB.
1. P. Cole,A new Green’sfunctionfor solvingtheexteriorNeumannproblemof acousticsfor anopenarc,1977.
2. P.A. Martin, Thediffractionof stresswaves by apenny-shapedcrackin aninfinite elasticsolid,1979.
3. R.J.Brind, Thescatteringof stresswaves by an edgecrackin asemi-infiniteelasticsolid,1980.
4. P.S.Keogh,Someexactsolutionsfor thescatteringof stresswaves by a planefinite crackin aninfinite elastic

solid,1983.
5. S.A.Ramsdale,Thediffractionof elasticwaves by roughsemi-infinitecracks,1983.
6. P.A. Lewis, Diffractionof elasticwaves by finite roughsurfaces,1990.
7. E.J.Walker, Diffractionby cracksin anisotropicsolids,1994.
8. S.J.Leppington,Thescatteringof soundby afluid-loaded,semi-infinitethick elasticplate,1995.

3.3. Early work

Thetransducerproblemmentionedabove hasa classicalformulationasa mixedboundary-valueproblem,cor-
respondingto a vibratingrigid strip (prescribeddisplacement)on theotherwisefreesurfaceof a two-dimensional
elastichalf-space.GerryWickhamwrote two paperson this problem[3,5], andwas pleasedwith theshort-wave
analysisin [5]. Fundamentalstudiesof problemssetin elastichalf-spacesrecurin his work, asthey often leadto
difficult mathematics.SeealsoRef. [2].

At thesametime,Gerrywasbecominginterestedin diffractionproblems.Hedevelopedtheidea ofwhathecalled
a ‘crack Green’sfunction’, a fundamentalsolutionsoconstructedthat it ‘knows aboutthepresenceof thecrack’
(it is discontinuousacrossthecrack).SuchcrackGreen’sfunctionscanbecomplicatedbut they leadto Fredholm
integralequationsof thesecondkind, whichareeasyto solvenumerically. This ideais at theheartof severalPh.D.
theses.Relevantpapersare[6–8,25].

3.4. Collaborationwith DavidAbrahams

I.D. AbrahamsobtainedhisPh.D.in 1982from theUniversityof Londonfor a thesisentitled“The scatteringof
soundby finite thin elasticplatesandcavities” (hewas a studentof F.G. Leppingtonat ImperialCollege). In the
sameyear, he moved to Manchesteron a 1-yearcontract.This was the beginning of anotherlong collaboration,
producingover adozenpapers.

First, they developedsomegeneraltechniquesfor solving matrix Wiener–Hopfproblems[10–12,15,18].This
gavethesolutiontoabasicproblemof diffractiontheory, namely, scatteringby twoparallel,semi-infinite,staggered
plates.Second,motivatedby theproblemsof austeniticsteelwelds,they developeda theoryfor wave propagation
in certaininhomogeneousanisotropicsolids [13,17,21].Third, they gave asymptoticsolutionsfor scatteringby
smalldefectsin anelastichalf-space[14,16,23,24].Thismadeessentialuseof acertainexpansionof thehalf-space
Green’sfunction[19], whichdatesbackto RichardBrind’s thesis(1980).
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3.5. TheNorthwesternconnection

AlthoughGerryWickhamdid nothave aformal connectionwith NorthwesternUniversity, USA, hedid have a
varietyof informal connections.JanAchenbach’swork in elastodynamicshadbecomevery well known sincethe
appearanceof his influentialbook,WavePropagationin ElasticSolids, in 1973.RichardBrind moved to Evanston
in 1978to take up a postdoctoralposition.While he was there,he extendedhis thesiswork on edge-cracksand
co-authoredseveralpaperswith Achenbach.

It wasduringthisperiodthatGerryWickhammadehisfirstvisit toNorthwesternUniversity, givingalecturethere
in 1980.Also, two futurecollaboratorsobtainedtheir Ph.D.’sunderJanAchenbach’ssupervision:J.G.Harris for
“Elastodynamicdiffractionandradiationproblems”in 1979;Andrew Norrisfor “Raymethodsfor inverseproblems
of elasticwavescattering”in 1981.

Subsequently, Gerry worked with JohnHarris on the scatteringof ultrasoundby imperfectinterfaces[32,35],
extendinghis polarizationtheory[26] (healsowrotea paperon imperfectinterfaceswith AndersBoström[20]).
He workedwith Andrew Norris on severalstructuralacousticscatteringproblems,beginningwith ananalysisof
elasticHelmholtzresonators[27] asanotherapplicationof thepolarizationtheory.Laterworkonscatteringbyjoined
plates[31,37]involvedsolvingWiener–Hopfproblemswith high-orderendconditions.Gerry’sworkonpolarization
theoryandstructuralacousticshadanothercommonthreadin thecollaborationwith DouglasRebinsky, who was
a Ph.D.studentunderJohnHarris’ supervisionat theUniversityof Illinois andlatera postdoctoralresearcherat
RutgersUniversitywith Andrew Norris.

3.6. IowaStateUniversity

Gerry Wickhammadehis first visit to the AmesLaboratory, Iowa StateUniversity, USA in November1989.
He was invited by A.K. Gautesen,anotherNorthwesternPh.D.(obtainedin 1969,supervisedby W.E. Olmstead).
Later, Gerryspenthis only sabbaticalyear(1991–1992)at theAmesLaboratory. It wastherethathe beganwork
on inverseproblemsin thetime domain,in collaborationwith Zhiming Sun[28,29].This topic becameoneof his
majorinterestsafterhismove to BrunelUniversity.

3.7. Laterwork

It is fair to saythat,unlikemostmathematicians,Gerry’spublicationrateincreasedwith time,asdid thenumber
of hiscollaborations.Thebulk of his researcharticlesappearedthroughoutthelastdecadereflectinghis increasing
expertiseandenthusiasm.At thetime of his death,Gerrywas actively discussinga varietyof researchtopicswith
collaboratorsfrom aroundthe world: theseincludeinverseproblemsin one-,two-andthree-dimensionalacous-
tics andelastodynamics(with Zhiming Sun,P. Olssonamongstothers);stability of fluid-loadedelasticstructures
[41]; new applicationsof the polarizationmethodfor interfacesandthin layers(with JohnHarris); relevanceof
hyperasymptoticsto wave diffractionandscattering(with colleaguesat BrunelUniversity); applicationof a new
methodfor matrix Wiener–Hopffactorization[30,36] to diffraction from cracksin isotropicandanisotropicma-
terials[34,38];diffractionof elasticwaves by an imperfectfusionbond[39]; high frequency wave propagationin
inhomogeneousandanisotropicsolids[40]. Much of this activity hascontinuedsinceGerry’sdeath,asindicated
in thepublicationlist to follow, andwill nodoubtprovide furtherstimulusto researchin comingyears.

4. Conclusion

We have tried to list all of Gerry Wickham’s publications:thesegive a physical recordof his scientific and
technologicalachievements.However, to all of uswho knew him, it was his influenceon our own endeavoursthat
will remain;that,andhis infectioussenseof fun atmyriadmeetingsaroundtheplanet.
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