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Sir John Macleod Ball este profesor titular al Catedrei Sedleiene de Științele 
Naturii (“Sedleian Professor of Natural Philosophy”) la Universitatea Oxford din 
Marea Britanie. Această poziție, cea mai veche și prestigioasă poziție de profesor 
statutar (“statutory professor”) a celebrei universități britanice, a fost creată în 
secolul al XVII-lea. Sir John Macleod Ball este cel de-al XVIII-lea ocupant al 
acestui faimos post. 

Profesorul Ball și-a început studiile la Universitatea Cambridge, la colegiul 
Saint John, în 1966, unde a obținut o diplomă în matematică. După o teză de 
doctorat susținută în 1972 la Universitatea Sussex, a obținut un post academic 
la Universitatea Heriot-Watt în Scoția. Profesorul Ball își va petrece 24 de ani în 
această instituție, înainte de a se muta la Oxford, ca Profesor Sedleian. 

Activitatea științifică de început, din perioada anilor ‘70, i-a adus primele rezultate 
excepționale, referitoare la soluțiile de echilibru în elasticitatea neliniară și la aspecte 
relative la comportamentul asimptotic al sistemelor dinamice infinit dimensionale. 
A fost beneficiarul unor burse de cercetare ce i-au permis începând din anii ‘80 să 
viziteze pe termen lung, ca profesor invitat, universități celebre precum University 
of California la Berkeley (SUA), Institutul pentru Studii Avansate de la Princeton 
(SUA) și Université Pierre et Marie Curie din Paris (Franța). Aceste vizite i-au 
permis să interacționeze și colaboreze cu alți matematicieni celebri și au facilitat 
recunoașterea și popularizarea unor rezultate remarcabile pe care le-a obținut 
în această perioadă, în particular rezultate legate de înțelegerea conceputului de 
cvasi-convexitate și de interpretarea matematică a fenomenului fizic de cavitație. 

Anii ’80 au adus de asemenea, primele recompense ale activității sale științifice 
remarcabile, fiind ales membru (”fellow”) al Societății Regale din Edinburg în 1980 
și al Societății Regale Britanice în 1989. De asemenea, i-au fost acordate în 1981 
premiul Whittaker al Societății Regale din Edinburgh și în 1982 unul din premiile 
Whitehead ale Societății Matematice din Londra. De-a lungul timpului, activitatea 
sa științifică a fost răsplătită cu șapte premii britanice de cel mai înalt nivel, precum 
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și cu trei dintre cele mai importante premii în matematică pură și aplicată din Statele 
Unite. Cel mai recent premiu, premiul internațional al regelui Faisal, i-a fost decernat 
la începutul acestui an. Este Doctor Honoris Causa a șase universități de renume 
mondial și membru străin a patru academii de științe, incluzând Academia Franceză. 

În paralel, începând cu anii ’80 Profesorul Ball a desfășurat o activitate intensă de 
îndrumare doctorală, devenind în acest mod creator de școală matematică și 
influențând dezvoltarea unor centre matematice importante. În această perioadă, 
a avut mai mulți doctoranzi care vor deveni ulterior personalități marcante în 
domeniul lor de cercetare, printre aceștia numărându-se Bernard Dacorogna (École 
Polytechnique Fédérale de Lausanne, Elveția), Stefan Mueller (Hausdorff Center din 
Bonn, Germania) și Gero Friesecke (Technische Universität München, Germania). 
De asemenea, a îndrumat activitatea unui număr de cercetători postdoctorali a căror 
activitate este recunoscută în domeniul lor, printre care Vladimir Šverák (Universitatea 
Minnesota, SUA), Zhiping Li (Universitatea Beijing, China), Carsten Carstensen, 
(Universitatea Humboldt din Berlin, Germania), Jan Kristensen (Universitatea 
Oxford, Marea Britanie), Arghir Zărnescu (IMAR București, România). 

Tot în această perioadă, Profesorul Ball a început să se implice în domeniul organizării 
și promovării științei, fiind membru fondator și printre primii conducători ai centrului 
de cercetare matematică International Center for Mathematical Sciences (ICMS) din 
Edinburgh, apoi al Institutului Isaac Newton din Cambridge și în sfârșit al centrului 
Oxford Centre for Nonlinear Partial Differential Equations. De asemenea, a fost 
ales președinte al Societății Matematice din Edinburgh, apoi al celei din Londra, 
culminând cu activitatea sa ca președinte al Uniunii Matematice Internaționale între 
2003 și 2006, cea mai reprezentativă instituție mondială a matematicienilor. 

Activitatea profesională a Profesorului Ball de-a lungul a circa patru decenii este 
cu totul excepțională si cu adevărat remarcabilă, atât în domeniul matematicii 
aplicate și al științei materialelor, cât și în domeniul organizării și promovării 
științei. Profesorul Ball a avut de asemenea, o remarcabilă activitate editorială, fiind 
membru al comitetelor de redacție ale celor mai importante reviste specializate 
în probleme variaționale. O mențiune specială trebuie adusă activității sale de 
editor-șef, împreună cu Richard James, al celebrei reviste Archive for Rational 
Mechanics and Analysis, jurnal dedicat matematicii aplicate înțeleasă ca mijloc 
avansat de a explica, fără compromis în ceea ce privește rigoarea matematică, 
fenomene fizice importante. Linia editorială remarcabilă a acestei reviste este în 
concordanță cu spiritul general al cercetării Profesorului Ball. 

Din punct de vedere științific, activitatea Profesorului Ball este o manifestare, extrem 
de rară în perioada actuală, a vechiului concept de filozofie naturală. În lumea antică, 
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începând cu Aristotel și până la Renaștere, termenul de filozofie naturală se referea 
la științele naturii, considerate ca un tot unitar. În acest tot, matematica era privită ca 
principiul călăuzitor ce permite descifrarea și înțelegerea lumii, motiv ce l-a determinat 
pe Sir Isaac Newton să-și denumească celebrul tratat Philosophiæ Naturalis Principia 
Mathematica (Principiile Matematice al Filozofiei Naturale). Activitatea Profesorului 
Ball se înscrie în tradiția matematicilor aplicate britanice, ilustrată de exemplu în a 
doua jumătate a secolului al XIX-lea de Maxwell, Lord Rayleigh și Reynolds. Secolul 
al XIX-lea a reprezentat perioada de aur a modelării fenomenelor naturale prin 
intermediul mecanicii raționale. Aceasta a permis dezvoltarea unor modele complexe 
ale acestor fenomene, în special în fizică, prin intermediul sistemelor de ecuații cu 
derivate parțiale. Imensa majoritate a acestor modele erau neliniare, cu mult mai 
dificile și misterioase decât cele liniare care au fost primele înțelese și studiate intens 
încă din secolul al XVIII-lea. Dezvoltarea înțelegerii sistemelor neliniare a luat avânt 
abia în a doua jumătate a secolului al XX-lea. Primele lucrări ale Profesorului Ball 
sunt o combinație unică de matematică pură și aplicată, pornind de la studiul unor 
fenomene fizice extrem de complexe legate de elasticitatea neliniară. Ele au adus o 
contribuție fundamentală la dezvoltarea analizei neliniare prin obținerea primelor 
rezultate de existență a soluțiilor sistemelor elasticității neliniare. Importanța 
contribuției sale în această direcție este datorată faptului că aceste rezultate erau 
simultan riguroase matematic și se bazau pe ipoteze structurale și condiții la limită 
fizic realiste. Acest demers științific, combinând rigoarea matematică și respectul 
particularităților fizice semnificative ale fenomenului studiat, este un aspect 
caracteristic al întregii sale activități științifice. Profesorul Ball a propus abordări 
inovatoare din punct de vedere matematic și fizic, abordări care au permis înțelegerea 
unor fenomene fizice spectaculoase: cavitația in elasticitatea nelineară, fragmentarea 
și coagularea polimerică, precum și aliajele cu memorie a formei. 

În abordarea modelelor matematice ale fenomenelor menționate, Profesorul Ball a 
propus și a reinterpretat unelte matematice eficace și inovatoare printre care: teoria 
sistemelor dinamice fără unicitate, teoria măsurilor Young, determinantul Jacobian 
definit în sensul distribuțiilor, Lagrangeanii nuli și regularitatea funcțiilor izotrope. 

În măsura în care este posibil să rezumăm în câteva cuvinte aceste realizări 
remarcabile: Profesorul Ball a adus o contribuție cu adevărat unică și semnificativă 
la dezvoltarea matematicii aplicate înțeleasă ca interacțiune armonioasă între 
rigoarea matematică și realitatea și pertinența fizică, obținând rezultate ce-i vor 
purta numele în istoria matematicii în particular și a științei în general. Prin toata 
activitatea sa de creator de școală de matematică și de conducător de instituții și 
organizații matematice, prin excepționala sa activitate editorială, a contribuit la 
dezvoltarea generală a matematicii la nivel instituțional. 
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Sir John Macleod Ball is the Sedleian Professor of Natural Philosophy at the 
University of Oxford, United Kingdom. The Sedleian chair is a Statutory Professor 
at Oxford, and was created in the seventeenth century; Sir John Macleod Ball is 
the eighteenth holder of this renowned and historic position. 

Professor Ball began his studies at St. John’s College of the University of Cambridge 
(UK), in 1966, where he obtained a degree in mathematics. After a Ph.D. thesis 
obtained in 1972 at the University of Sussex, and a postdoctoral position at 
Brown University, he moved to the Heriot-Watt University in Scotland, where 
he spent twenty-four years, before moving to Oxford as a Sedleian Professor. 

His early scientific activity in the 1970s brought the first exceptional results, 
concerning equilibrium solutions in nonlinear elasticity and aspects relevant 
to the asymptotic behaviour of infinite dimensional dynamical systems. In the 
1980s he benefited from a number of research fellowships leading to long-term 
positions as invited faculty at prestigious universities such as the University of 
California at Berkeley (USA), The Institute for Advanced Studies at Princeton 
(USA), and Université Pierre et Marie Curie in Paris (France). These visits 
allowed him to interact and collaborate with other famous mathematicians and 
facilitated the recognition and popularisation of certain remarkable results he 
obtained in this period, specifically concerning issues related to understanding 
the concept of quasi-convexity and the mathematical interpretation of the 
physical phenomenon of cavitation. 

The 80s brought also the first recognitions of his remarkable scientific activity, as 
he was elected Fellow of the Royal Society of Edinburgh in 1980 and of the Royal 
Society in 1989. He was also awarded the 1981 Whittaker Prize of the Royal 
Society of Edinburgh, and in 1982 one of the Whitehead prizes of the London 
Mathematical Society. During his career his scientific activity was rewarded by 
seven British prizes of the highest level, and by three of the most important 
prizes in pure and applied mathematics in the United States. The most recent 

Laudatio
Domini John Macleod  Ball



7

prize, the international prize of King Faisal, was awarded to him at the beginning 
of this year. He is Doctor Honoris Causa of six universities of worldwide renown 
and foreign member of four academies, including the French Academy. 

In parallel, starting with the 80s, Professor Ball began a period of intense 
doctoral supervision, in this way creating a highly influential mathematical 
school, and significantly impacting the development of important mathematical 
centres. During this period, he had several Ph.D. students who subsequently 
became important figures in their research areas, among these being Bernard 
Dacorogna (École Polytechnique Fédérale de Lausanne, Switzerland), Stefan 
Mueller (Hausdorff Center, Bonn, Germany) and Gero Friesecke (Technische 
Universität München, Germany). He also mentored a number of postdoctoral 
researchers whose activity is now recognized in their areas, among these being 
Vladimir Šverák (University of Minnesota, USA), Zhiping Li (Peking University, 
China), Carsten Carstensen (Humboldt University, Berlin, Germany), Jan 
Kristensen (University of Oxford, U.K.) and Arghir Zărnescu (IMAR Bucharest, 
Romania). 

Also, during this period, Professor Ball became deeply involved in the organisation 
and promotion of science, being founding member and one of the first leaders 
of the ICMS (International Centre for Mathematical Sciences) research institute, 
located in Edinburgh, then of the Isaac Newton Institute in Cambridge, and 
finally of the Oxford Centre for Nonlinear Partial Differential Equations. He was 
also elected president of the Edinburgh Mathematical Society and then of the 
London Mathematical Society, all culminating with his activity, between 2002 
and 2006, as president of the International Union of Mathematicians, the most 
representative international organisation of mathematicians. 

The professional activity of Professor Ball along four decades is truly exceptional 
and remarkable, both in the areas of applied mathematics and materials science, 
as well as in the organisation and promotion of science. Professor Ball has also 
had a remarkable editorial activity, being member of the editorial boards of the 
most important journals specialized in variational problems. A special mention 
should concern his activity as chief editor, jointly with Richard James, of the 
celebrated Archive for Rational Mechanics and Analysis, a journal dedicated to 
applied mathematics understood as an advanced tool for explaining important 
physical phenomena, without compromise in what concerns mathematical 
rigour. The remarkable editorial line of this journal is in full agreement with the 
general spirit of the research of Professor Ball. 

From a scientific point of view the activity of Professor Ball is a manifestation, 
extremely rare nowadays, of the old concept of natural philosophy. In antiquity, 
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starting with Aristotle and up to the Renaissance, the term of natural philosophy 
meant the sciences of nature, considered as a unitary concept. In these, the 
mathematics was regarded as the guiding principle, allowing the deciphering and 
understanding of the world. As such, this determined Sir Isaac Newton to name 
his famous treaty as Philosophiæ Naturalis Principia Mathematica (Mathematical 
Principles of the Natural Philosophy). The activity of Professor Ball follows the 
tradition of British applied mathematics, as illustrated for instance in the second 
half of the nineteenth century by Maxwell, Lord Rayleigh and Reynolds. The 
nineteenth century represented the golden age of modelling natural phenomena 
through rational mechanics. This allowed the development of complex models for 
these phenomena, especially in physics, through systems of equations with partial 
derivatives. The majority of these models were nonlinear models, much more 
difficult and mysterious than the linear ones that were the first ones understood 
and intensely studied starting with the eighteenth century. The development of 
understanding nonlinear systems started only in the second half of the twentieth 
century. The first works of Professor Ball are a unique combination of pure and 
applied mathematics, starting from the study of very complex physical phenomena 
related to nonlinear elasticity. These works brought a fundamental contribution 
to the development of nonlinear analysis and to obtaining the first results of 
existence of solutions for the systems of nonlinear elasticity. The importance of 
his contribution in this direction is due to the fact that these results were both 
mathematically rigorous and based on structural and boundary conditions that 
were physically realistic. This scientific endeavour, combining mathematical rigour 
and respect for the significant physical particularities of the studied phenomena, 
is a characteristic feature of his entire scientific activity. Professor Ball proposed 
innovative approaches, from both mathematical and physical points of view, 
approaches that allowed the understanding of spectacular physical phenomena: 
cavitation in nonlinear elasticity, fragmentation and coagulation in polymers as 
well as shape-memory alloys. 

In his mathematical study of the aforementioned phenomena Professor Ball 
proposed and reinterpreted innovative and efficient mathematical tools, such 
as: the theory of dynamical systems that lack uniqueness; the theory of Young 
measures; the Jacobian determinant defined in the sense of distributions; null 
Lagrangians; and the regularity of isotropic functions. 

Attempting to summarize these remarkable achievements in only a few words, 
one can say that Professor Ball brought a truly unique and significant contribution 
to the development of applied mathematics understood as a harmonious 
interaction between mathematical rigour and physical relevance, obtaining 
results that will bear his name in the history of mathematics in particular 
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and of science in general. Moreover, through his all activity as a founder of a 
mathematical school and leader of mathematical institutions, and through his 
exceptional editorial activity, he contributed to the general development of 
mathematics at an institutional level. 
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FULL NAME: John Macleod BALL
DATE AND PLACE OF BIRTH: 19 May 1948; Farnham, Surrey, U.K.
FAMILY SITUATION: Married with 3 children.

EDUCATION AND POSITIONS HELD
1961–1965 Mill Hill School, London NW7. 
1966–1969 St John’s College, Cambridge.
1969–1972 School of Applied Sciences, University of Sussex.
1972–1974 Department of Mathematics, Heriot-Watt University and Lefschetz 
Center for Dynamical Systems, Brown University, Providence, R.I., USA (Science 
Research Council postdoctoral research fellowship).
1974–1978 Heriot-Watt University, Lecturer in Mathematics. 
1978–1982 Heriot-Watt University, Reader in Mathematics.
1980–1985 Science and Engineering Research Council Senior Fellow. 
1982–1996 Heriot-Watt University, Professor of Applied Analysis.
1996– Sedleian Professor of Natural Philosophy, University of Oxford, and 
Fellow of The Queen’s College. 
1998– Honorary Professor, Heriot-Watt University.

VISITING POSITIONS
1979–1980 Visiting Professor, Department of Mathematics, University of California, 
Berkeley.
1987–1988 Visiting Professor, Laboratoire d’Analyse Numérique, Université Pierre 
et Marie Curie, Paris. 
1990 Ordway Visiting Professor, University of Minnesota.
1992 Visiting Professor, Université Paris Dauphine.
1993–1994 Visiting Professor, Institute for Advanced Study, Princeton (organizer 
of year on Mathematics in Materials Science).
1994 Visiting Professor, Laboratoire d’Analyse Numérique, Université Pierre et 
Marie Curie, Paris. 

Curriculum Vitae
John Macleod  Ball
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1996 Ordway Visiting Professor, University of Minnesota.
2000 Visiting Professor, University of Crete.
2001 Visiting Professor, Tata Institute for Fundamental Research Bangalore. 
2002–2003 Member, Institute for Advanced Study, Princeton.
2003 Visiting Professor, Université Montpellier II.
2004 Visiting Professor, University of Chile, Santiago.
2009 Visiting Professor, Laboratoire Jacques-Louis Lions, Université Pierre et Marie 
Curie, Paris. 
2009 Visiting Fellow, American University, Beirut.

ACADEMIC QUALIFICATIONS
Open Exhibition in Mathematics to St John’s College, Cambridge. Honours 
Degree in Mathematics, Cambridge University.
D.Phil. in Mechanical Engineering (supervised by Professor D E Edmunds, 
Mathematics Division), University of Sussex.

OTHER EMPLOYMENT
A total of 1 year’s experience (during 1965–1967) systems analysis in the 
Mathematical Services Department, British Aircraft Corporation, Weybridge, 
Surrey.

AWARDS, FELLOWSHIPS
Fellow of Royal Society of Edinburgh (elected 1980).
Whittaker Prize of Edinburgh Mathematical Society 1981. 
Junior Whitehead Prize of London Mathematical Society 1982. 
Fellow of Royal Society of London (elected 1989).
Keith Prize, Royal Society of Edinburgh, 1990.
Honorary Degree, École Polytechnique Fédérale de Lausanne, 1992.
Naylor Prize of London Mathematical Society, 1995.
Honorary D.Sc., Heriot-Watt University, 1998.
Theodore von Karman Prize of the Society for Industrial and Applied Mathematics, 
1999.
Associé Étranger, Académie des Sciences, Paris, (elected 2000).
Honorary D.Sc. University of Sussex, 2000.
David Crighton Medal, jointly awarded by the Institute of Mathematics and its 
Applications and the London Mathematical Society, 2003.
Honorary D.Sc. Université Montpellier II, 2003.
Fellow, Institute of Mathematics and its Applications, 2003.
Honorary D.Sc. University of Edinburgh, 2005.
Foreign Member, Istituto Lombardo, 2005.
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Honorary Fellow, St John’s College, Cambridge, 2005. Knighthood, 2006.
Royal Medal, Royal Society of Edinburgh, 2006.
Foreign Member, Norwegian Academy of Science and Letters, 2007. 
Honorary Member, Edinburgh Mathematical Society, 2008.
Member, Academia Europaea, 2008. 
Sylvester Medal, Royal Society, 2009.
Honorary Degree, Université Pierre et Marie Curie, Paris, 2010. 
John von Neumann Lecture and Prize, SIAM, 2012.

CURRENT EDITORIAL POSITIONS
Chief Editor (with R.D. James), Archive for Rational Mechanics and Analysis
Member of Editorial Boards of: Annali di Matematica Pura ed Applicata; 
Applicable Analysis; Calculus of Variations and Partial Differential Equations; 
Journal de l’École Polytechnique; Dynamics and Differential Equations; Indian 
Journal of Pure and Applied Mathematics; Mathematics in Action; Mathematical 
Methods and Models in Applied Science; Philosophical Transactions A, Royal 
Society; Tbilisi Mathematical Journal.
Editor, Oxford Mathematical Monographs, Oxford Lecture Series in Mathematics 
and its Applications (Oxford University Press).

PAST EDITORIAL POSITIONS
Executive editor, Proceedings A, Royal Society of Edinburgh, 1987–1992.
Member of Editorial Boards: Analyse Nonlinéaire (Institut Henri Poincaré), Archive 
for Rational Mechanics and Analysis, Interfaces and Free Boundary Problems, 
Control, Optimization and Calculus of Variations, Journal de Mathématiques Pures 
et Appliquées, Journal of Differential Equations, Journal of Elasticity, Mathematical 
Modelling and Numerical Analysis, Differential Equations and Applications, Physica 
D, Proceedings Royal Society of London.
Consulting Editor, Birkhäuser series on Progress in Nonlinear Differential Equations 
and their Applications, 1989–1994, Unione Matematica Italiana Lecture Notes Series.

CURRENT PROFESSIONAL ACTIVITIES
National and International
Member Executive Board, International Council for Science, 2011–2018.
Member, Scientific Advisory Board, Heilbronn Institute, 2010–.
Member, Mathematics Subgroup to the GCHQ Science Advisory Committee, 2013–. 
Member, EPSRC Mathematical Sciences Strategic Advisory Team, 2012–.
Board Member of MARM (Mentoring African Research in Mathematics project 
of IMU, LMS, AMMSI). 
Programme Committee, International Centre for Mathematical Sciences, 
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Edinburgh, 1991–.
Member, Board of Governors and Scientific and Academic Advisory Committee, 
Weizmann Institute, Rehovot, Israel, 1998–.
Council, Weizmann Institute Foundation, 2000–. 
Member, EPSRC College, 2003–.
Member, Scientific Steering Committee, Basque Centre for Applied Mathematics, 
2009–.
Trustee, Institute for Computational and Experimental Research in Mathematics 
(ICERM), Brown University, 2010–.
Member, Project Euclid Advisory Board, 2011–.
Chair, Steering Committee for the CDT Cambridge Centre for Analysis, 2010–.
President, International Scientific Committee, Centre for Mathematical 
Modelling, Santiago, Chile, 2012–. 
Member, Strategic Committee, Sorbonne Universities, 2012–.
Member, Advisory Board, Centre d’Excellence Africain en Sciences Mathématiques, 
Benin, 2014–. 
Member, Adams Prize Committee, Cambridge, 2016–.
Member, Shaw Prize Committee, 2016–. 
Member, Fudan Prize Committee, 2016–.
Member, Jose Luis Rubio de Francia’s Prize Committee, Royal Spanish Mathematical 
Society, 2017.

Oxford
Director, Oxford Centre for Nonlinear PDE.
Co-Director, Oxford CDT in Analysis of Nonlinear PDE.

PAST PROFESSIONAL ACTIVITIES
National and International

U.K. Delegation to General Assembly of International Mathematical Union, 
1986, 1994, Chief Delegate 1998.
President, Edinburgh Mathematical Society, 1989–1990 and 2009. Sectional 
Committee 1, Royal Society, 1990–1993.
Steering Committee, International Centre for Mathematical Sciences, Edinburgh, 
1991–1996. 
Scientific Advisory Board, Isaac Newton Institute, Cambridge, 1991–1995.
Council of London Mathematical Society, 1992–1993, 1995–1996.
Partial Differential Equations Sectional Panel for International Congress of 
Mathematicians, 1994. 
Council, Engineering and Physical Sciences Research Council, 1994–1999.
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Scientific Board, Basic Research Institute in the Mathematical Sciences (Hewlett-
Packard), 1994–2001.
Jury Senior de l’Institut Universitaire de France, 1996.
Applied Nonlinear Systems Panel, EPSRC, 1996–1997.
President of London Mathematical Society, 1996–1998.
Conseil Scientifique, l’Institut Henri Poincaré, 1996–2000. 
Scientific Committee, CNRS UMR, Lyon, 1997.
Member, 1998 Fields Medal Committee of the International Mathematical Union.
President 1998–1999, Mathematics Section, British Association for the Advancement 
of Science. Chair of Nominating Committee, London Mathematical Society, 1999.
Evaluation Panel for Department of Mathematics, École Polytechnique Fédérale 
de Lausanne, 1999. 
Nominating Committee of London Mathematical Society, 1999–2001.
Chair of Review Panel, Isaac Newton Institute, 1999.
Chair, Mathematics Advanced Fellowships Panel of EPSRC, 2000–2001.
Science Steering Committee, National Institute for Environmental eScience, 
Cambridge, 2001–2002. 
Conseil de Recherche et de l’Enseignement, École Polytechnique, Palaiseau, 
2001–2008.
Member, CNRS Review Panel, Mathematical Institute of Toulouse, 2002.
Program Committee, International Congress of Mathematicians, Beijing, 2002.
Member, Peter Gruber Foundation Cosmology Prize Committee (IMU 
representative), 2002–2004. 
Member of first Abel Prize Committee, 2002–2003.
Member, Selection Committee for position at ICTP, Trieste, 2004.
President, CNRS Evaluation Committee, Centre de Mathématiques Appliquées, 
École Polytechnique, 2004. 
International Council for Science, 2003–2006.
President, International Mathematical Union, 2003–2006.
Chair, Scientific Steering Committee (and Member of Management Committee), 
Isaac Newton Institute, 2006–2013.
Chair, Fields Medal Committee, 2006.
Member of Executive Committee of International Mathematical Union (IMU), 
2007–2010. 
Chair, IMU Committee on Electronic Information and Communication (CEIC), 
2008–2010.
Chair, Review Committee, Department of Mathematics, Politecnico di Milano, 
December 2007.
Programme Committee, 2008 European Congress of Mathematics.
Chair, AERES Evaluation Committee, for the mathematics laboratories of the 
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Universities Paris 6 and 7, at Chevaleret, 2008.
Member, Evaluation Committee for School of Mathematics, Institute for Advanced 
Study, Princeton, 2008. 
President, Selection Committee for Director of CNRS INSMI, April 2009.
President of London Mathematical Society, July–November 2009.
Member, Review Committee of the School of Mathematics and Statistics, 
University of Sheffield, November 2009.
Member, Conseil Scientifique, CNRS, 2010–2014.
Member, Conseil Scientifique, Électricité de France, 2010–2014.
Member, Review Committee, Mathematics Department, Weizmann Institute, 
1–4 November 2010. 
Member, International Strategic Orientation Committee (COSI), École Normale 
Supérieure, Paris, 2010–2012.
Member, Fermat Prize Committee, 2011.
Member, EPSRC Mathematical Sciences Strategic Advisory Team, 2012–2015. 
Member, Jury, Junior IUF awards, Paris, 2015.
Member, Review Committee, IMPRS for Mathematics in the Sciences, Max 
Planck Institute, Leipzig, 2015. 
Member, Review Committee, IST Austria, 2016.
Chair, Review Committee for DMA, École Normale Supérieure, Paris, 2016.
Member, Appointment Panel, Head of School of Mathematical and Physical 
Sciences, University of Sussex, 2016.
Member of various Chair Selection Committees, e.g. at Cambridge, Edinburgh, 
Loughborough, St Andrews, Dundee, Kent, Sussex, Warwick, ETH Zurich.

Oxford
Committee of Management, Glasstone Benefaction 1997–2001. Delegate, Oxford 
University Press 1998–2008.
Chair, Research Committee of Mathematical Institute 2000–2008. Mathematical 
Institute Executive Committee, 2000–2009.
Vice-Chairman, Mathematical Institute, 2000–2009. Mathematical Institute 
Development Committee. Mathematical Institute Building Committee.

MAJOR/RECENT CONFERENCE ORGANIZATION
Systems of Nonlinear Partial Differential Equations, NATO ASI, Oxford, 1982. 
The Mathematics of Nonlinear Systems (co-organiser J.F. Toland), Bath, 1991.
Mathematical Problems in Materials Science, International Centre for Mathematical 
Sciences special year, 1991–1992.
Mathematical Continuum Mechanics (co-organisers R.D. James, A. Mielke), 
Oberwolfach 1997.
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Euroconference, New Mathematical Methods in Continuum Mechanics (co-
organiser S. Müller), Anogia, Crete, 2000.
Mathematical Continuum Mechanics (co-organisers R.D. James, S. Müller), 
Oberwolfach 2000.
Instructional Conference on Nonlinear Partial Differential Equations, ICMS 2001 
(co-organisers M.J. Esteban, J.F. Toland)
Progress in Partial Differential Equations, ICMS 2001, (co-organisers A. Grigoryan, 
S Kuksin)
Conference on Nonlinear Partial Differential Equations in Continuum Physics (in 
honour of 60th birthday of C.M. Dafermos), Heidelberg, 3–6 December 2001.
Quasiconvexity and its applications, Princeton, 14–16 November 2002 (co-
organisers Weinan E., R.V. Kohn, S. Müller).
PDE and Materials, Oberwolfach, 7–13 September 2003 (co-organisers: R.D. 
James, S. Müller). PDE and Materials, Oberwolfach, 24–30 September 2006 (co-
organisers: R.D. James, S. Müller). 
Workshop on Elastic Stability, Mathematical Institute, University of Oxford, 3 
October 2008.
Workshop on the Mathematics of Weather and Climate Prediction Office, 
Exeter, 30 March–2 April 2009 (co-organisers M.J.P. Cullen, S.B. Kuksin)
Nonlinear PDE and Free Boundary Problems, University of Warwick, 15–19 
June 2009 (co-organisers: J. Rodrigo, P. Topping).
Mathematics of Materials Science, LMSEPSRC Short Course, University of 
Oxford, 28 June–3 July 2009. PDE and Materials, Oberwolfach, 13–19 September 
2009 (co-organisers: R.D. James, S. Müller).
Workshop on Atomistic Models of Solids, University of Oxford, 7–8 December 
2009 (co-organisers: J. Chapman, Weinan E, G. Friesecke, E. Süli, J. Zimmer).
New Developments in Elasticity: The Legacy of Robert Hooke, University of 
Oxford, 6–8 January 2010 (co-organizers: R.V. Kohn, J.R. Ockendon, J.M. Rice).
Entropy and Convexity for Nonlinear Partial Differential Equations, Royal 
Society International Scientific Seminar, Kavli Royal Society International 
Centre, 16–17 June 2011 (co-organiser G-Q. Chen).
Pattern Formation and Multiscale Phenomena in Materials, OxMOS/PIRE workshop, 
Oxford, 26–28 September 2011, (co-organizers R.V. Kohn, B. Niethammer, F. Otto).
Mathematics of Liquid Crystals, Isaac Newton Institute, Cambridge, 6 month 
research programme January–July 2013 (co-organisers D. Chillingworth, M. 
Osipov, P. Palffy-Muhoray, M. Warner).
Vector-valued Partial Differential Equations and Applications, CIME-EMS 
Summer School in Applied Mathematics, Cetraro, 8–12 July 2013 (co-organizer 
P. Marcellini).
Mathematics and Mechanics in the Search for New Materials, BIRS, Banff, 
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Canada, 14–18 July 2013 (co- organizers K. Bhattacharya, A. De Simone).
NYU-Oxford Workshop on Mathematical Models of Defects and Patterns, New 
York University, 5–8 January 2016.
Avalanches and hysteresis in solid phase transformations, ERC workshop, 
University of Oxford, 19–21 September 2016 (co-organisers Richard D. James, 
Angkana Rüland).

CURRENT MAJOR RESEARCH GRANTS
Co-Director, EPSRC Centre for Doctoral Training in Analysis of Nonlinear PDE, 
£4.31 million, 2014–2022. European Research Council Advanced Investigator 
grant, Mathematics of Solid and Liquid Crystals, 2012–2018, 2 million €.

Ph.D. STUDENTS
G. Andrews 1979, B. Dacorogna 1980, M.C. Calderer 1981, J.C. Currie 1983, J. 
Sivaloganathan 1984, N.C. Owen 1986, P.J. Davies 1987, S. Müller 1989, P. Lin 
1990, G. Friesecke 1993, G.J. Ruddock 1994, A. Taheri 1998, Z. Iqbal 1999, A. 
Forclaz 2002, J.J. Bevan 2003, M. Jungen 2005, D. Henao 2009, B. Muite 2009, Y. 
Sengul 2010, B. Tsering Xiao 2011, K. Koumatos, 2012, M. Wilkinson 2013, S.J. 
Bedford 2015, A. Mühlemann 2016, J. Taylor 2017.
Current Ph.D. students: F. Della Porta, L. Liu, M. Vollmer.

SELECTED INVITED LECTURES IN LAST 5 YEARS
Quasiconvexity and experiments on phase nucleation, Richard von Mises 
lecture, Humboldt University, Berlin, 22 June 2012.
Partial regularity and smooth topology-preserving approximations of rough 
domains, Elmer Rees 60th birth-day meeting, Bristol, 20 April 2012.
Quasiconvexity, stability and nucleation, Peter Olver 60th birthday meeting, 
Minneapolis, 17 May 2012.
The mathematics of liquid crystals, Brussels Spring School, 31 May–1 June 2012.
Liquid crystals for mathematicians, the John von Neumann lecture, SIAM Annual 
Meeting, Minneapolis, 10 July 2012.
Quasistatic nonlinear viscoelasticity and gradient flows, SIAM Annual Meeting, 
Minneapolis, 11 July 2012. What can mathematics say about liquid crystals, Public 
lecture, Shanghai Jiao Tong University, 29 October 2012.
Partial regularity and smooth topology-preserving approximations of rough 
domains, Robin Knops 80th birthday meeting, Bristol, 10 December 2012.
Mathematical issues relating to the Landau – de Gennes theory of liquid crystals, 
Liquid crystals and related topics workshop, NIMS, S. Korea, 20–22 December 2012.
Function spaces and liquid crystals, Isaac Newton Institute Mathematics of Liquid 
Crystals Workshop 1, 7–11 January 2013.



18

Satisfaction of the eigenvalue constraints on the Q-tensor, Isaac Newton Institute 
Mathematics of Liquid Crystals Workshop 3, 18–22 March 2013.
Microstructure genesis and morphology, invited lecture course, Carnegie 
Mellon University Summer School, 5–7 June 2013.
Quasistatic nonlinear viscoelasticity and gradient flows, SIAM conference on 
Mathematical Aspects of Materials Science, Philadelphia, 12 June 2013.
Quasistatic nonlinear viscoelasticity and gradient flows, Workshop on recent 
trends in classical and complex fluids, University of Sussex, 5 September 2013.
Some mathematical questions related to the modelling of liquid crystals, ESF 
workshop on Defect Assembled Soft Matter for Nanoscience and Biotechnology, 
University of Maribor, Slovenia, 15 September 2013.
Hadamards compatibility condition for microstructures, Workshop on Nonlinear 
PDE & Calculus of Variations, University of Reading, 12–14 February 2014.
Defects in Materials and their Mathematical Description, The Edmund R. Michalik 
Distinguished Lecture in the Mathematical Sciences, University of Pittsburgh, 
17 March 2014.
Partial regularity and smooth topology-preserving approximations of rough 
domains, NIMS Hot Topic Workshop “From Mechanics to Geometry” In 
honour of Marshall Slemrod’s 70th birthday, Seoul National University, S. Korea, 
26–29 May 2014.
Nucleation of austenite in martensite, Symposium in honour of the 60th birthday 
of Pierre Suquet, IHP, Paris, 19–20 June 2014.
Interfaces arising from solid phase transformations, International Conference 
on Free Boundary Problems: Theory and Applications, Isaac Newton Institute, 
Cambridge, 25–26 June 2014.
Mathematics of Interfaces in Solids, Keynote Speaker, Young Researchers in 
Mathematics Conference, University of Warwick, 30 June 2014.
Discontinuous order parameters in liquid crystal theories, International Liquid 
Crystal Conference, Trinity College, Dublin, 30 June–3 July 2014.
Microstructure et interfaces dans les solides, Lecture course, Troisième école de 
mécanique théorique : Analyse Variationnelle et microstructuration, Quiberon, 
France, 22–27 September 2014.
Measuring Science, Opening dinner speech, Beyond Bibliometrics Identifying 
the Best, 8th Forum on the Internationalization of Sciences and Humanities, 
Humboldt Foundation, Berlin, 6–7 November 2014.
Defects in materials and how to describe them, Cambridge Science Society, 24 
February 2015.
Les mathématiques, l’accès ouvert et l’évaluation de la recherché par les métriques, 
Journée Renaissance du Journal de l’École Polytechnique, École Polytechnique, 
3 June 2015.
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Liquid crystals and their defects, Lecture course, CIME meeting on Mathematical 
Thermodynamics of complex fluids, Cetraro, Italy, 28 June–4 July, 2015.
Mathematics of solid and liquid crystals, Lecture course, Pure and Applied 
Mathematics Graduate Summer School, Harbin Institute of Technology,
Planar discontinuities for liquid crystals, Workshop on Mathematical Analysis, 
Modeling, and Computations on Liquid Crystals and Related Topics, Beijing 
Normal University, 8–9 August 2015.
Interfaces and microstructure in solid and liquid crystals, Mathematics and 
Mechanics in the 22nd Century: Seven Decades and Counting, Workshop in 
honour of Jerry Ericksen’s 90th birthday, Eugene, Oregon, 23–25 October 2015.
Discontinuous order parameters for liquid crystals, Workshop on Mathematics, 
mechanics and physics for tomorrow’s materials, ICMS, Edinburgh, 26–30 
October 2015.
Function spaces for liquid crystals, Lecture course, Winter School, Nonlinear 
Function Spaces in Mathematics and Physical Sciences, Lyon, 14–18 December, 
2015.
Planar discontinuities for liquid crystals, Partial Order: Mathematics, Simulations 
and Applications, IPAM workshop, Los Angeles, January 25–29, 2016.
Nucleation and microstructure in martensitic phase transformations, ERC 
Workshop–MoMatFlu, Modeling materials and fluids using variational methods, 
Weierstrass Institute, Berlin, 22–26 February 2016.
Interfaces and metastability in solid and liquid crystals, Oxbridge PDE conference, 
Cambridge, 15–16 March 2016.
Interfaces in Solid and Liquid Crystals, KAIST CMC Annual Lecture Series, 
KAIST, Daejeon, S. Korea, 5–6 April 2016.
Nucleation and microstructure in martensitic phase transformations, Conference 
on New Trends in Nonlinear PDEs, Cardiff, 20–21 June 2016.
Jump conditions and polycrystals, Conference on Topics in Applied Nonlinear 
Analysis: Recent Advances and New Trends Conference in honor of David 
Kinderlehrer’s 75th birthday, Carnegie Mellon University, July 1820, 2016.
Mathematics of liquid crystals, Plenary lecture, International Liquid Crystal 
Conference, Kent State University, Kent, USA, 1–5 August 2016.
Interfaces and hysteresis in solid phase transformations, Lecture series in Applied 
Mathematics, VIASM, Hanoi, Vietnam, 23–25 August 2016.
The mathematics of liquid crystals, VIASM Annual meeting, Hanoi, Vietnam, 
27 August 2016.
Remarks on incompatible and compatible sets of matrices, Conference in Calculus 
of Variations and Partial Differential Equations, Lecce, 4–7 October 2016.
Quasiconvexity and Heriot-Watt, 50 years of Heriot-Watt Mathematical Sciences, 
Edinburgh, 28 October 2016.
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Nucleation and interfaces in martensitic phase transformations, Workshop, La 
Trobe University, Melbourne, 12 January 2017.
Complex interfaces in materials undergoing solid phase transformations, Keynote 
lecture, AIMR2017, Advanced Institute for Materials Research, Tohoku University, 
12–17 February 2017.

SEMINARS
At the following universities:
Aachen, Aberdeen, Academia Sinica (Taipei), Amsterdam, Antwerp, Australian 
National University, Bangalore, Bangor, Bath, Beijing (Peking, Tsing Hua, Academia 
Sinica), Berlin, Berkeley, Bonn, Bristol, Brown, Cambridge, Cardiff, Carnegie-
Mellon, Chicago, Santiago (Centre for Mathematical Modelling, Catholic 
University), Columbia, Cornell, Courant Institute, Cyprus, Delft, Delhi, Duke, 
Dundee, Edinburgh, Essex, Florence, Fudan, Fuzhou, Glasgow, Grenoble, Guwahati, 
Heidelberg, Hong Kong (City University), Houston, Hue (Vietnam), IMPA (Rio 
de Janeiro), Imperial College, Kent State, Kentucky, Kyoto, EPFL Lausanne, 
Leiden, Leipzig, Leningrad, Liverpool, Lyngby, Macquarie, Maryland, Minnesota, 
Modena, Monash, Mongolian National University, Moscow, Mumbai, Nancy, 
Naples, Newcastle, New Jersey Institute of Technology, New South Wales, 
Nottingham, Nottingham Trent, North Carolina State, Open University, Oregon 
State, Oxford, Paris (Collège de France, Dauphine, Paris 6, ONERA, Orsay), Pavia, 
Pennsylvania, Penn State, Phnom Penh, Pisa, Princeton, Rome, Rutgers, St. Andrews, 
Santa Barbara, Shanghai Jiaotong, Shillong, Stanford, Strathclyde, Stuttgart, 
Sussex, Swansea, Sydney, Syracuse, Taiwan National University, Temple, Tokyo 
Tech., Toronto, Toulouse, University College, University of Queensland, Warsaw, 
Warwick, Wisconsin, Yerevan, York, Xian (Jiaotong), ETH Zurich.
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Interview
John Macleod Ball

1. Sir John, you are a mathematician, Sedleian Professor of Natural Philosophy at 
the University of Oxford. Could you please briefly present your research interests?

My thesis was on the dynamics of extensible rods, in particular the approach to 
equilibrium as time goes to infinity, and the stability of equilibria. As a postdoc I 
began to work on the theory of nonlinear elasticity and on related problems of the 
calculus of variations. This led in turn to work with Dick James on microstructures 
resulting from solid phase transformations. I also have a continued interest in the 
asymptotic behaviour and attractors for infinite-dimensional dynamical systems, 
which of course is closely connected to energy minimization. In recent years I 
have also worked a lot on the theory of liquid crystals.

2. When and why did you decide to become a researcher in mathematics? And why 
mathematics rather than any other science?

My father was an engineer, and my older brother followed in his footsteps. I 
decided to do something different!

3. In addition to your outstanding scientific contributions, you have been an 
extremely active actor of the academic community, acting as a research group 
leader, advisor of brilliant mathematicians, journal editor, in particular as an 
editor-in-chief of the Archive for Rational Mechanics and Analysis. You have 
also been involved in mathematical associations, in particular as a president of 
the International Mathematical Union. Nowadays, mathematicians, despite the 
popular (and naive) image of scientists, who need only a blackboard and chalk to 
work, have to develop managerial skills, and the whole profession has to organize, 
in particular in order to be able to negotiate efficiently with the scientific editors. 
Given your important experience in this field, what would be your advices to 
scientists who have group or institution leading roles?
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Don’t become isolated from the people you are leading. Welcome feedback, even 
if it is uncomfortable. Be as open as possible in the formulation of policy, and 
never lie.

4. Nowadays there are often sharp and controversial discussions on the distinction 
between pure and applied mathematics. In your career, you have been counted by 
various people as being on either side of the frontier. How do you see yourself and 
how do you see the interactions between the two types of mathematics, nowadays 
and in the future?

I try not to make a distinction between pure and applied mathematics. For me it is just 
mathematics, or science. Most of the great mathematicians we revere, Archimedes, 
Gauss, Newton, Riemann, would not have recognized such a distinction. For example, 
at the same time as he was developing the idea of stress in a continuous medium, 
and thinking about how one could derive elasticity from an atomistic model, 
Cauchy was pioneering complex analysis.

5. In pure mathematics, there is the test of time and to solve a conjecture posed 
perhaps a few hundred years ago is seen as a great achievement. However, the 
problems of applied mathematics are often a few years old although conceivably 
they might be just as difficult as the pure ones having a long history. How should 
one judge quality in applied mathematics? More generally, what are the important 
quests and fundamental goals of applicable and applied mathematics?

In my opinion almost all of mathematics can be traced back to efforts to 
understand nature. Of course mathematicians often take concepts arising from 
the world around us and develop them according to internal considerations, 
such as simplicity and generality. And then the tools may become important 
for other applications. Both the interaction with science and nature, and the 
internal development of mathematics, are very important, but the latter tends to 
get more than its fair share of plaudits and prizes. It is so much easier to say that 
someone has proved the XYZ conjecture than to articulate why a mathematical 
interaction with science is important, for the latter requires understanding 
a different language. As regards the key goals of applicable and applied 
mathematics, it is difficult to generalize, but I believe that one important role is 
to bring definiteness to parts of science, so that we know for certain (because of 
theorems) what some model predicts.
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6. How do you choose the problems that you work on? Does beauty play any role 
in this selection process?

Certainly I shy away from very complicated problems, so that I choose topics 
where I think some relatively simple mathematics can say something useful. 
Of course once you get hooked on a problem then you have to follow where it 
takes you. I value very much talking to people from different fields, particularly 
experimentalists, and often such discussions have led to very interesting questions. 

7. Nowadays young researchers have a very limited time to produce and prove 
themselves, either as Ph.D. students or as young post-doctoral fellows. Assuming 
that such a person has the freedom to choose what problem to work on, what would 
be your advice on how to choose an area and a problem?

At the beginning, when deciding in what subject to do a Ph.D., it is very difficult for 
a young person to make a well-informed choice, and the best they can do may be 
to choose some subject they enjoy and try to find a good institution and supervisor. 
Later on, though, the choice becomes more real, and more important, since the 
ability to choose good problems is fundamental. You can do something technically 
very difficult on a problem no one is interested in, or something mathematically 
quite simple which is important precisely because it is simple and thus widely 
applicable. Of course the more you read and the more you talk to people, the more 
likely it is that you will find something rewarding to work on. As regards interaction 
with science, I think it is important to take responsibility for whatever model you 
are working on, and not just to accept that it is good because someone has given it to 
you. And taking the trouble to talk to scientists from a different field and learn their 
scientific language can lead you to find completely new problems that are every bit 
as challenging mathematically as those arising from within mathematics itself.

8. Your area of expertise is related to the study of models involving partial 
differential equations. This kind of models are based on a continuum level 
description of the physical phenomena. Yet, nowadays there is an extraordinarily 
growing interest towards discrete models, usually for processing information, in 
particular big data. Do you think that continuous models are becoming obsolete? 
Is there a future for them in the current scientific developments?

I certainly don’t think that continuous models are becoming obsolete. But their 
connection to discrete models is of fundamental importance, and an area which 
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will become increasingly so. For example, this connection underlies the whole 
of thermodynamics, which is in many ways poorly understood. As for big data, 
machine learning and the like, this is certainly some kind of scientific revolution 
that provides great opportunities. But on the other hand one can view it as 
somehow being unscientific, in that models of complex phenomena are used 
that are almost completely divorced from standard science, so that they represent 
prediction without understanding. For example, no amount of machine learning 
will predict a new phenomenon that occurs only in small parameter ranges not 
covered by the data. I think that an important challenge for the coming years is 
to help bridge this gap and that continuous models will be essential to doing so. 

9. There are many advancements nowadays in the development of artificial 
intelligence. If artificial intelligence will develop to a sufficiently high level, a 
natural testing benchmark for it would be to be asked to check and possibly produce 
mathematical proofs. This actually already happens, but at a somehow low level 
and is not, for the time being, a threat for the professional mathematician. Do you 
think that such a well-developed artificial intelligence might make, in some future, 
replace mathematicians?

I think that it could indeed happen that in 50 years or so, mathematical papers 
will need to be written in a high-level language so that proofs can be checked by 
a computer. And if a computer can check proofs, then at some level it will be able 
to find them too, so that computers and artificial intelligence will take over some 
of the roles of mathematicians nowadays. Mathematicians will need to adapt, 
but I certainly don’t think the need for them will be eliminated. It is more likely 
that mathematics will become even more important than it is now, but in ways 
we cannot yet foresee.

10. A famous citation of Gauss claims that mathematics is the queen of all 
sciences. But that was in the early 1800’s. What will, in your opinion, be the place 
of mathematics in 20 or 50 years? Would you advise a young gifted student to do 
research in mathematics? 

I am optimistic about the future of mathematics. One factor is that as aspects of 
the world become better understood they become more quantitative, and thus 
more mathematical. We can see this happening in the life sciences and medicine, 
and to some extent in the social sciences. So my guess is that young gifted students 
will have greater opportunities in mathematics research than exist today.
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