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CV-Resume Prof. Emilio Elizalde 
 
Emilio Elizalde is the founding leader of the “Theoretical Physics and Cosmology” Group of ICE-CSIC and 
IEEC, highly recognized internationally, unchallenged in Spain in its field, and leading the ranking in 
Normalized Impact Factor of SCIMAGO World Reports 2009-15. EE is proud of his former students of the 
group, most of them extremely successful scientists now and leaders of groundbreaking projects. EE’s got an 
Honorary Professorship from Tomsk TSPU University, Russia and is also recipient of the Gold Medal of 
TSPU. Recent invitation of the Japan Government as a highly recognized scientist. Two prestigious invitations 
of the Japan Government as a highly recognized scientist, and two Spanish National Higher Research Council 
Distinctions of Merit (2013 and 2016).   
 
S. Hawking`s seminal paper on zeta function regularization (1.000 cit) is the best cited reference on the 
subject; the book by E. Elizalde ea, Zeta regularization techniques…, with ca. 900, is second, a remarkable 
accomplishment in math-physics. His ‘95 Springer monograph Ten Physical Applications… got 600 cit. His 
pioneering results are highly recognized: over 12,000 cit, 24 works with 100+, and an  h=51  (Google Scholar), 
a performance of world level in this very hard domain. He has groundbreaking results on zeta functions, the 
Chowla-Selberg formula, and cosmology. One zeta function is named after him.  
 
Prof. Emilio Elizalde was born in Balaguer (Spain) in 1950. He obtained his MS in Physics, MS in 
Mathematics, and PhD in Physics from Barcelona University, first and last with Extraordinary Master and 
Doctorate Awards. As he puts it in his personal scientific profile: “My scientific career officially started on a 
June 29th, some years ago, during the Saint Day's celebration of my first mentor, the late Prof. Pedro Pascual 
who, over a glass of Torres Sangre de Toro wine, handed me a couple of references by Hans Bethe concerning 
the missing neutrinos problem. I completed my Master Thesis on this issue. For my PhD Thesis, written under 
the supervision of Prof. Quim Gomis (and Pascual occasionally), I studied the compatibility of the relativistic 
equations of Quantum Field Theory for higher-spin particles under minimal coupling, in the light-cone 
reference frame.” 
 
Elizalde was Humboldt Fellow in Hamburg and Berlin (Germany), and SEP Fellow in Japan. He held visiting 
Scholar/Research Contracts at Hamburg U, the MIT, the CfA at Harvard U,  PennState U, Trondheim NTNU, 
the KEK, Hiroshima U, Jena U, Leipzig U, the NTZ, and Trento U. Professor of Mathematics and Physics at 
Barcelona University for over twenty years. Since 1993 he is a member of the Spanish Higher Research 
Council (CSIC), where he is a Senior Research Professor and Principal Investigator of various projects—
including a top rated Consolider one (group project)—and executive board member of both a Consolider-
Ingenio 2010 (CPAN) and a European Union project (CASIMIR). He has received the Medal and the 
Founder’s Distinction Certificate of the Alexander-von-Humboldt Association of Spain, and was invited to 
Japan through the prestigious ``JSPS Invitation Fellowship for Research in Japan” (2016 and 2017). He has 
been elected Member of the ESF College of Expert Reviewers; has been also elected as a member of the 
prestigious Barcelona Graduate School of Mathematics (BGSMath); and is the recipient of a Certificate of 
Appreciation, World Scientific, Connecting Great Minds, 2016. 
 

http://www.humboldt-foundation.de/web/home.html
http://unith.desy.de/
http://www-math.mit.edu/
http://itamp.harvard.edu/casimir.html
http://www.ntnu.no/indexe.php
http://www.unitn.it/didattica/facolta/scienze.htm
http://www.csic.es/wi/index.jsp
http://www.ieec.fcr.es/english/recerca/ftc/eli/proje09.html
http://www.i-cpan.es/
http://www.casimir-network.com/


Elizalde is a special functions expert and a cosmologist, author of several of the leading references in the fields 
of Zeta Functions and Heat Kernels, and their applications to Theoretical Physics and Cosmology, and of three 
well known books published by Springer Verlag and World Scientific. Catalonia’s top mathematical physicist, 
according to the Reports issued by the Institute for Catalan Studies, the list of his former students includes 
Prof. J. Soto, Dr. A. Romeo, Prof. S. Gómez, Dr. S. Leseduarte, Dr. S.R. Hildebrandt, Dr. P. Fosalba, Prof. E. 
Gaztañaga, and several other.  
 
Among their achievements---of which Elizalde is extremely proud---it should be mentioned that J. Soto is an 
outstanding specialist on heavy quarks and nucleon-nucleon interactions, leading on its turn a top class group 
in Barcelona University, first rated in Spain by the impact of their influential publications. E. Gaztañaga is 
probably the most important large-scale cosmologist in Spain, the PI or co-PI of a number of top rated 
international projects, as DES, MICE, and the PAU Consolider. He is leading a very strong group on 
observational cosmology. P. Fosalba and S.R. Hildebrandt are both PLANCK scientists, signing all papers of 
this groundbreaking mission. Hildebrandt, moreover, is involved in the BICEP2 and the joint B2P 
collaboration, as the only Spaniard in these missions. By the way, Prof. Pilar Ruiz Lapuente, a member of one 
of the teams whose PIs were awarded the NP in Physics, for the discovery of the acceleration of the Universe 
expansion, was also an undergraduate student of Elizalde. 

Elizalde is one of the co-founders of both ICE (Instituto de Ciencias del Espacio, CSIC) and IEEC (Institut 
d’Estudis Espacials de Catalunya). He brought Dr. Sergei D. Odintsov from Russia to Barcelona in 1992, for 
the first time, as a post-doc to his group, and ten years later, when Odintsov had already after him a highly 
successful international career, supported his application for an ICREA Professorship and attracted him back 
as co-leader of the “Theoretical Physics and Cosmology” group. Both have gained important international 
recognition and leadership in the fields of fundamental physics, cosmology and mathematical physics, 
unmatched in Spain and of top international level.  It is to a great extent thanks to their impressive activity, 
that both ICE and IEEC have led all rankings of the Science Citation Normalized Impact Factor in Spain for 
the last five years: consistently ranked #1 of all Spanish scientific institutions, #2 in Europe, and #8 to #10 
worldwide (Normalized Impact Factor of the Science Citation Index SCIMAGO Institutions Rankings, World 
Reports 2009 to 2013). The ICE is surpassed in this ranking only by a few institutions of the caliber of the 
American Cancer Society, the Whitehead Institute for Biomedical Research and the Broad Institute of MIT 
and Harvard. This performance is without precedent in Spanish science, it is even hard to believe. 
The contribution of Elizalde and Odintsov to this remarkable success has been decisive. Just considering their 
most recent activity, of the last half-a-dozen years, their works on alternative models to General Relativity, as 
phantom models, Gauss-Bonnet, and general F(R) models--some written together with S. Nojiri and their 
Italian collaborators S. Capozziello, G. Cognola, L. Sebastiani and S. Zerbini--have had truly impressive 
success. On these subjects, the group has a record of six papers among the twenty mostly cited papers in the 
ArXives on these matters ever, three of them with over 1.000 citations each, and with two more papers and 
two books fast approaching this hallmark. Working together, Elizalde and Odintsov have devised a new 
fundamental approach to match the most recent and precise observations of the accelerating Universe. The 
culmination of this line of work, namely the first proposal of a complete and unified description of the 
evolution of our Universe within the theory of modified gravity (via the unification of the inflationary and the 
dark energy epochs) 

Concerning the performance of Elizalde in mathematical-physics subjects, stemming in pioneering research 
on the analytic continuation of different classes of zeta and other special functions, led by Elizalde since the 
late 1980’s, one should mention that, following Steven Hawking seminal paper (Commun. Math. Phys. 55, 
133, 1977) on zeta function regularization which, with some 1.000 citations, remains today the most cited 
reference on the subject, the book (E. Elizalde et al, Zeta regularization techniques with applications, World 
Sci, 1994), with ca. 900, goes as the second most cited reference on this matter. This is again remarkable, even 
more in such a hard area as mathematical-physics. EE’s 1995 Springer monograph Ten Physical Applications 
of Spectral Zeta Functions (2nd Ed. 2012) has got ca. 600 citations. It is just fair to say that, in this subject 
Elizalde and collaborators have published pioneering work which has gained very important international 
recognition, with more than 60 papers over the 100 citation mark, a performance that is unparalleled 



internationally in such domain, too. Elizalde has done groundbreaking work on zeta functions, in particular 
on the so-called Chowla-Selberg formula, and has also got a zeta function named after him.  

As an important part of his profile, Elizalde has also carried out a very extensive outreach activity as 
communicator of scientific knowledge to the society, in Spain and abroad, in a very serious, professional, but 
really accessible way. Over twenty books in all, from schoolbooks to dictionaries, articles for popular science 
journals, some hundred articles for newspapers and magazines, including all sort of profound social 
discussions, as science and religion, the Universe’s origin from different perspectives, etc., translations of 
books, Scientific American articles and the like from several languages, some of them on the philosophy of 
science. Also to be taken into account is the extensive list of conferences given in schools, town-halls, social 
clubs, auditoriums of different sort, etc., the participations in Graduierten Kollegs and other PhD Programs in 
Europe (Germany, France, Italy, Norway, Russia, Poland, Spain), Asia (China, Japan), and America (USA, 
Mexico, Colombia, Brazil). EE got a Prize as Most Valued Reviewer of 2014 by the prestigious journal Annals 
of Physics, which Editor in Chief is Prof. Frank Wilczek, Nobel Prize Laureate 2004, and was invited as a 
Key Speaker to the International Conference on Astrophysics and Particle Physics 2016, Dallas, USA, by 
Committee Samuel C.C. Ting, NP Laureate 1976. 

A few years ago, the Nobel Prize in Physics was awarded to three astrophysicists, the leaders of two teams 
who discovered that the expansion of the Universe is presently accelerating (a Dark Energy era) and has been 
doing so for a large part of its existence. The studies of Elizalde, Odintsov and collaborators propose a 
qualitatively new theoretical picture, with roots on fundamental principles of Physics and not only valid for 
the present but also for the early Universe. Their theoretical work is compatible with the most recent 
astrophysical data and it is able to explain in a comprehensive, natural, and unified way why and how the 
Universe was originated and evolves, and why and how the Universe is able to change its own laws and 
behavior at different epochs. 

Elizalde is a Fellow of the Institute of Physics of the United Kingdom and a member of a dozen scientific 
societies, including the American Mathematical and Physical Societies, the European Mathematical and 
Physical Societies, the Society for Industrial and Applied Mathematics, and the New York Academy of 
Sciences. He is the Founding Editor-in-Chief of the International Journals “Galaxies” (MDPI AG, Basel, 
Switzerland) and “Frontiers in Mathematical Physics” (FMP, Lausanne, Switzerland). He is or has been a 
member of the Editorial Boards of fifteen international journals, among them, “The Journal of Physics A: 
Mathematical and Theoretical“(IOP, London, 3 terms), “The Open Astronomy Journal”, and “Advances in 
Mathematical Physics”. He acts as referee for many international journals, among which, Physical Review 
Letters, the Journal of Mathematical Physics and the Journal of Number Theory. He has been involved as a 
consultant, an external referee and a member of international boards, panels and commissions for the 
assignment of research funds, Faculty appointments, and PhD degrees for many Universities worldwide: 
Leipzig, California, Trento, PennState, Kaiserslautern, Oklahoma, Brandeis, the Harvard-Smithsonian Center 
of Harvard University, the University of Cape Town, the Deutsche Forschungsgemeinschaft (DFG), the 
Netherlands Organization for Scientifc Research (NWO), the National Science Foundation (NSF), CONICYT, 
IOP, l'Agence Nationale de la Recherche (France), the Spanish and the Catalan National Evaluation Agencies, 
and others. Elizalde was invited to the key Conferences of the Spanish Presidency of the EU Council, and has 
been a key or principal speaker in the most prestigious Conferences on his specialties worlwide, as the 4th 
Sakharov Conference on Physics, Moscow, and many others, detailed in his cv. He was elected Secretary 
General of the Alexander von Humboldt Association of Spain.  
 
Elizalde is the author of over 300 research papers in refereed International Journals and, in all, ca 800 original 
articles and contributions of different kind, including media and newspaper collaborations. Translator in the 
field, he speaks English, German, French and Italian, on top of Spanish and Catalan.  
 

 
 
 
 

http://www.iop.org/EJ/journal/-page=board/0305-4470/8
http://www.iop.org/
http://www.avhe.es/index.html


 
 
Some Representative Papers 

1) Late-time cosmology in (phantom) scalar-tensor theory: Dark energy and the cosmic speed-up.  
By Emilio Elizalde, Shin'ichi Nojiri, Sergei D. Odintsov.  
Phys.Rev.D70:043539,2004,. [hep-th/0405034]  

2) Dark energy: Vacuum fluctuations, the effective phantom phase, and holography.  
By Emilio Elizalde, Shin'ichi Nojiri, Sergei D. Odintsov, Peng Wang.  
Phys.Rev.D71:103504,2005,. [hep-th/0502082]  

3) A Class of viable modified f(R) gravities describing inflation and the onset of accelerated expansion.  
By G. Cognola, E. Elizalde, S. Nojiri, S.D. Odintsov, L. Sebastiani, S. Zerbini.  
Phys.Rev.D77:046009,2008,. [arXiv:0712.4017]  

4) Dark energy in modified Gauss-Bonnet gravity: Late-time acceleration and the hierarchy problem.  
By Guido Cognola, Emilio Elizalde, Shin'ichi Nojiri, Sergei D. Odintsov, Sergio Zerbini.  
Phys.Rev.D73:084007,2006,. [hep-th/0601008]  

5) One-loop f(R) gravity in de Sitter universe.  
By Guido Cognola, Emilio Elizalde, Shin'ichi Nojiri, Sergei D. Odintsov, Sergio Zerbini.  
JCAP 0502:010,2005,. [hep-th/0501096]  

6) Heat kernel coefficients of the Laplace operator on the D-dimensional ball.  
By Michael Bordag, E. Elizalde, K. Kirsten.  
J.Math.Phys.37:895-916,1996,. [hep-th/9503023]  

7) Observational constraints on dark energy with generalized equations of state.  
By Salvatore Capozziello, V.F. Cardone, E. Elizalde, S. Nojiri, S.D. Odintsov.  
Phys.Rev.D73:043512,2006,. [astro-ph/0508350]  

8) Casimir energies for massive fields in the bag.  
By Michael Bordag, E. Elizalde, K. Kirsten, S. Leseduarte.  
Phys.Rev.D56:4896-4904,1997,. [hep-th/9608071]  

9) Casimir effect in de Sitter and anti-de Sitter brane worlds.  
By Emilio Elizalde, Shin'ichi Nojiri, Sergei D. Odintsov, Sachiko Ogushi.  
Phys.Rev.D67:063515,2003,. [hep-th/0209242]  

10) Casimir energy for a massive fermionic quantum field with a spherical boundary.  
By E. Elizalde, Michael Bordag, K. Kirsten.  
J.Phys.A31:1743-1759,1998,. [hep-th/9707083]  

11) Phantom scalar dark energy as modified gravity: Understanding the origin of the Big Rip singularity.  
By F. Briscese, E. Elizalde, S. Nojiri, S.D. Odintsov.  
Phys.Lett.B646:105-111,2007,. [hep-th/0612220]  

12) String-inspired Gauss-Bonnet gravity reconstructed from the universe expansion history and yielding 
the transition from matter dominance to dark energy.  
By Guido Cognola, Emilio Elizalde, Shin'ichi Nojiri, Sergei Odintsov, Sergio Zerbini.  
Phys.Rev.D75:086002,2007,. [hep-th/0611198]  

13) Zeta function regularization, the multiplicative anomaly and the Wodzicki residue.  
By Emilio Elizalde, Luciano Vanzo, Sergio Zerbini.  
Commun.Math.Phys.194:613-630,1998,. [hep-th/9701060]  

http://www-spires.fnal.gov/spires/find/hep?key=5866472
http://www-spires.fnal.gov/spires/find/hep?key=6125239
http://www-spires.fnal.gov/spires/find/hep?key=7574355
http://www-spires.fnal.gov/spires/find/hep?key=6475272
http://www-spires.fnal.gov/spires/find/hep?key=6100619
http://www-spires.fnal.gov/spires/find/hep?key=3106209
http://www-spires.fnal.gov/spires/find/hep?key=6327613
http://www-spires.fnal.gov/spires/find/hep?key=3395294
http://www-spires.fnal.gov/spires/find/hep?key=5219329
http://www-spires.fnal.gov/spires/find/hep?key=3705587
http://www-spires.fnal.gov/spires/find/hep?key=7020910
http://www-spires.fnal.gov/spires/find/hep?key=6990860
http://www-spires.fnal.gov/spires/find/hep?key=6990860
http://www-spires.fnal.gov/spires/find/hep?key=3487725


14) Born-Infeld quantum condensate as dark energy in the universe.  
By Emilio Elizalde, James E. Lidsey, Shinichi Nojiri, Sergei D. Odintsov.  
Phys.Lett.B574:1-7,2003,. [hep-th/0307177]  

15) Zeta function determinant of the Laplace operator on the D-dimensional ball.  
By Michael Bordag, B. Geyer, K. Kirsten, E. Elizalde.  
Commun.Math.Phys.179:215-234,1996,. [hep-th/9505157]  

16) Expressions for the zeta Function Regularized Casimir Energy.  
By E. Elizalde & A. Romeo.  
J.Math.Phys.30:1133,1989,ERRATUM-ibid.31:771, 1990,.  

17)  Viscous little rip cosmology.  
By I Brevik, E Elizalde, S Nojiri, SD Odintsov.  
Phys.Rev.D84:103508,2011,.  

18) Rigorous extension of the proof of zeta function regularization.  
By E. Elizalde & A. Romeo.  
Phys.Rev.D40:436,1989,.  

19) Multidimensional extension of the generalized Chowla-Selberg formula.  
By E. Elizalde.  
Commun.Math.Phys.198:83-95,1998,. [hep-th/9707257]  

20) ΛCDM epoch reconstruction from F (R, G) and modified Gauss–Bonnet gravities.  
By E Elizalde, R Myrzakulov, VV Obukhov, D Sáez-Gómez.  
Classical and Quantum Gravity 27 (9), 095007, 2010. 

 
 
Outreach selection:  
 

• Dialogues at “Dining with Stars” Fabra Observatory, Barcelona, on “The origin of the Universe: before 
anything was there”,  

• Conference on the Day of Science, Technical University of Catalonia, Terrassa Campus, Saturdays 
of Physics UAB, and TECNOS High School.  

• Participation as an expert (at the artist’s requirement) in the International Project of Josiah McElheny, 
Island Universe, White Cube, London, and Museo Nacional Reina Sofía, Madrid, Jan28-Mar30, 2009.  

• Invited presentation at the International Congress of Physical Engineering (Pereira Univ., Colombia, 
2010). 

• http://www.youtube.com/watch?v=poQmj1ymkPw  “Parallel Universes”, in System Failure, First 
Program, RNE Radio3 (in Spanish, April 3, 2011): Radio Broadcast.   
http://www.rtve.es/alacarta/audios/fallo-de-sistema/fallo-sistema-primer-programa-03-04-
11/1063511/ 

• UAB Divulga: "Replicas y Contrareplicas Cuanticas" (in Spanish, March, 2012) and in Catalan 
Press Release TRUP (in Spanish, February, 2012) and in Catalan 

• “The limits of infinity”, Program tres14, RTVE (in Spanish, Nov 27, 2011), TV Broadcast. 
http://www.rtve.es/television/20111124/limites-del-infinito/477697.shtml 
http://www.youtube.com/watch?v=37Oih5rMjus  

• Program Science Capsels, TV3, "The origin of the Universe" (November 2014, in Catalan): Text , 
TV Broadcast 

• AASCV-STICB Interdisciplinary Forum-Debates: The End of Life and the Universe (June 5, 2014, in 
Catalan) Talk The origin of Homo Sapiens (May 6, 2014) Moderator The origin of the Universe and 
Life (April 6, 2014) Moderator 

 

http://www-spires.fnal.gov/spires/find/hep?key=5612837
http://www-spires.fnal.gov/spires/find/hep?key=3156273
http://www-spires.fnal.gov/spires/find/hep?key=1921762
http://www-spires.fnal.gov/spires/find/hep?key=1865552
http://www-spires.fnal.gov/spires/find/hep?key=1865552
http://www-spires.fnal.gov/spires/find/hep?key=1865552
http://www-spires.fnal.gov/spires/find/hep?key=3602362
https://scholar.google.es/citations?view_op=view_citation&hl=en&user=zUI39-oAAAAJ&cstart=20&citation_for_view=zUI39-oAAAAJ:kNdYIx-mwKoC
http://www-spires.fnal.gov/spires/find/hep?key=2783258
http://www-spires.fnal.gov/spires/find/hep?key=2783258
http://www.youtube.com/watch?v=poQmj1ymkPw
http://www.rtve.es/alacarta/audios/fallo-de-sistema/fallo-sistema-primer-programa-03-04-11/1063511/
http://www.rtve.es/alacarta/audios/fallo-de-sistema/fallo-sistema-primer-programa-03-04-11/1063511/
http://www.rtve.es/television/20111124/limites-del-infinito/477697.shtml
http://www.youtube.com/watch?v=37Oih5rMjus


 
 
Personal Scientific Profile 
 

My scientific career officially started on a June 29th, some years ago, during the Saint Day's 
celebration of my first mentor, Prof. Pedro Pascual who, over a glass of Torres Sangre de Toro wine, 
handed me a couple of references by Hans Bethe concerning the missing neutrinos problem. I completed 
my Master Thesis on this issue. For my PhD Thesis, written under the supervision of Prof. Quim Gomis 
(and Pascual), I studied the compatibility of the relativistic equations of Quantum Field Theory for higher-
spin particles under minimal coupling, in the light-cone reference frame. And also the relation, both ways, of 
this process with the corresponding one whose equations are invariant under the Galileo group (very 
fashionable then, owing to Levy-Leblond's papers). In particular, I studied the interconnections between the 
respective symmetry groups, at the classical and quantum levels, clarifying thereby some of the important 
problems (of technical and conceptual kind) which appeared in establishing those relations. Later, as a 
young Post-Doc in Hamburg, a Fellow of the Alexander von Humboldt Foundation, the study of some other 
intriguing questions of the time---as quark confinement (the Savvidy model, the Callan-Dashen-Gross 
approach, instantons, merons and solitonic solutions in general)---brought me to consider the analytic 
continuation of some classes of zeta functions. They proved very useful in the search for effective models 
of quark confinement. In any case, confinement was also extremely hard (as the next decades would show, 
but, having mastered these zeta techniques, I applied them to many interesting situations in the years to 
come. Back in 1977, Steven Hawking had written a seminal paper on zeta regularization [Commun. Math. 
Phys. 55, 133] which, with near one-thousand citations, remains today the most cited reference on the 
subject. This is quite an accomplishment, for a work on dry mathematical-physics. A book written with my 
collaborators in Barcelona seventeen years later [E. Elizalde et al, Zeta regularization techniques with 
applications, World Sci, 1994], with over eight-hundred, is the second most cited reference ever on this 
same subject, and we got three out of the six most cited papers on that in the e-ArXive. This shows we did 
a good job. My 1995 Springer monograph (2nd Ed. 2012) goes third in the raw, with ca. 600 citations. It is 
just fair to say that, in those matters, our school—including my then students A. Romeo, S. Leseduarte, 
post-doc K. Kirsten, and collaborators S. Zerbini, A. Bytsenko, G. Cognola and S. Odintsov—gained solid 
international recognition, which resulted in some ten works over the hundred citation mark, and this in a 
field where it is quite hard to get mentioned. Such performance is unparalleled internationally, in this area I 
mean, and reflects in many ways, some of which would be difficult to quantify precisely. A couple of hints 
follow.  

For one, I always like to recall the time when the worldwide web started and when, some years 
later, it became popular among American students (and professors too), and I suddenly begun to get by e-
mail a rapidly growing number of questions on zeta functions, from the very elementary to extremely hard 
ones—also from several distinguished colleagues who already mastered the new invention. I then suddenly 
realized that I had become an international authority on the subject. Other proofs of my leadership in the 
field, as calls to be a principal speaker at relevant conferences, invitations to give seminars at top-ranked 
universities (including Harvard, Cambridge, Oxford, the MIT, etc.), fellowship appointments in scientific 
societies, memberships in Editorial Boards of various International Journals, participation in numerous 
panels and commissions, my becoming over the years a PI of lots of projects, an exhausting work as 
referee at many different instances, and so on, followed. This may be seen as a mere accumulation of 
tedious work during several decades but, anyhow, it has got some salt and pepper! Indeed, I keep copies 
of sentences written by numerous colleagues in journal articles, letters, referee reports, and other means, 
where they freely ponder our papers with adjectives such as (I transcribe them literally):`most beautiful', 
`very impressed', `will influence permanently', `extremely useful', `removed the mystery from', `another 
beautiful paper', `very important', `highly interesting', `a joy to read', and so on. I know this may have little 
value when calibrated with standard gauges, but those encouraging expressions, all of them freely written, 
do have been very valuable for me. 

As a consequence of my working in such an interdisciplinary field, I produced results that are of 
primary importance for the mathematical community dealing with zeta and other special functions, and 
some other results which are more useful in specific applications, as the ones already mentioned on 
effective models of QFT, in particular, for the study of quantum vacuum fluctuations and their 
manifestations, as the Casimir force, in quite different configurations and set ups, from laboratory nano-

http://books.google.es/books?hl=es&lr=&id=PXkhYSqIeykC&oi=fnd&pg=PR7&dq=+zeta+regularization&ots=WwvkVACrB5&sig=C31r26U31N5FA_3hmist8pglNmk
http://books.google.es/books?hl=es&lr=&id=PXkhYSqIeykC&oi=fnd&pg=PR7&dq=+zeta+regularization&ots=WwvkVACrB5&sig=C31r26U31N5FA_3hmist8pglNmk


physics to applications in cosmology and quantum gravity. From among the first, I am most proud of my 
seminal contributions to the Chowla-Selberg series formula, which did considerably extend the important 
results of these two authors on the subject. A simple search under this same acronym in any standard 
searching platform will reflect my leadership in this field. And this is work I did basically alone, as the typical 
mathematician. One of the generalized zeta functions, to which I extended the results of Chowla and 
Selberg, is now sometimes known under my name. Also, I am quite proud of the results we obtained with 
our Italian colleagues (mentioned above) on the multiplicative anomaly (or defect) of the zeta determinant 
of a pseudo-differential operator. Here, again, I led this block of research, albeit I do acknowledge in all its 
value the guidance and support of Isadore Singer, in this subject that still lies rather on the verge of 
standard Mathematics. Together with my collaborators I actually did pioneering work here, maybe too 
advanced to its time, for which reason, in my opinion, it quite probably has not been recognized in all its 
value yet.  

Turning now to the work on zeta functions with applications in Physics, some of our most successful 
papers deal with the calculation of heat-kernel coefficients for some relevant problems, as the MIT bag 
model of quark confinement and other compact configurations, and also with the computation of the 
contribution of the vacuum (Casimir) energy to braneworld models. These results could eventually provide 
a natural and very economic mechanism of stabilization of these configurations through quantum effects. 
And, finally, with several calculations of quantum vacuum contributions that appear in fundamental models 
of physics, as some specific string theories and other. I have often told how, in the middle 80's, Enrique 
Gaztañaga came to my office at the Diagonal Ave. in search of a subject for a Thesis; it came out that I had 
just participated in a GIFT Meeting at Peñíscola, where Mike Turner and Ricky Kolb had been talking, very 
excitedly, on the first 3D map (a slice, in fact) of the Universe (the famous CfA Survey of M. Geller and J. 
Huchra). Many theoretical physicists (Ed Witten, for one) immediately started work on this point map, trying 
to fit fundamental theories into an explanation of the large voids and strange clusters (as God's finger, the 
man's image, and others) of the point distribution. This was both the beginning of my involvement in 
cosmology and of Enrique's very successful career. From those large-scale structure analyses, counts in 
cells, and data reduction and compression, I was driven to basic cosmological issues and to Quantum 
Gravity ones, attracted also to these fields by the coming to Barcelona—after a post-doc stay with 
Professor Enrique Álvarez in Madrid—of Sergei D. Odintsov. Sergei had quite a different background, and 
this rendered our collaboration enormously successful over the years: he came back as a visiting scholar, 
at different epochs, with money I could get for him from several different sources, as the Spanish Ministry 
and the Catalan Government, until he finally obtained a permanent ICREA professorship.  

This opened, once more, a new path in my scientific life, zeta function techniques being still useful, 
sometimes, to deal with some particular problems, but which mainly demanded different mathematical tools 
of classical and quantum gravity and specific know-how of the field, in which Sergei was an expert 
(together with J. Buchbinder and I. Shapiro he had just written what is one of the most successful books 
and basic reference on Quantum Gravity). Along these subjects, we have been working with alternative 
models to General Relativity, as phantom models, Gauss-Bonnet, and general F(R) models, with 
impressive successes, especially in the last half-a-dozen years, mainly together with Sin'ichi Nojiri, from 
Japan, and also with the Italian colleagues. On the mentioned subjects, we have 9 out of the 30 most cited 
papers in the ArXives ever, 3 of which with 500 citations e/o. In the subject heat kernels we have the 3rd 
most cited paper in the e-Archive. The merit here must go in big part to Sergei and Sin'ichi but, in an 
important way, those are also by-products of my leadership, in growing over the years a strong group on 
quantum physics and theoretical cosmology in Barcelona, which is now leading this field not only in 
Barcelona, and in the whole of Spain, but which is presently one of the most successful teams on the 
international scene in the above mentioned subjects. Once more, this makes me very happy. 

As an important part of my profile, I must also stress that I have carried out a very extensive 
outreach activity in bringing scientific knowledge to the society, both in Spain and abroad. I need mention 
my activity as a book writer, in Spanish and Catalan (fifteen books in all, from high-school texts to 
dictionaries), articles for popular science journals, over sixty articles for newspapers and magazines, some 
including profound social discussions, as science and religion, the origin of the universe, etc., my work as a 
translator of books, of Scientific American articles and the like from several languages into Spanish and 
Catalan. Also, the large amount of conferences I have given at schools, town-halls, social clubs, 
auditoriums, etc. I have been regularly participating in Graduierten Kollegs and other PhD Programs in 



Europe (Germany, France, Italy, Spain) and America (USA, Brazil). A detailed account of my outreach 
activities along these lines during the last few months can be found on my webpage (just google: Emilio 
Elizalde). 

Finally, another important aspect of my activity, which I am extremely proud of, is my teaching 
record at Barcelona University during twenty-five years and, very particularly, of the success of my several 
graduate students (and of my undergraduates, too, some of whom have written to me acknowledgment 
letters that I keep as a valuable treasure), accomplished in a wide spectrum of different fields: from heavy 
quark physics to informatics engineering, from observational cosmology to sport physics, from financial 
mathematics to large-scale structure, from data compression to the Casimir effect. I am very proud of the 
fact that some of my former students, Prof. J. Soto, Dr. A. Romeo, Prof. S. Gómez, Dr. S. Leseduarte, Dr. 
P. Fosalba, Dr. S.R. Hildebrandt, Dr. M. Tierz, Dr. D. Sáez-Gómez, Prof. E. Gaztañaga, and post-doc Prof. 
K. Kirsten, among others, are now quite well known scientists and university professors, some of them, in 
different countries worldwide. To wit, during my career I have been forming a good number of competent 
young professionals. My group in Barcelona has traditionally consisted of just four to six people, in constant 
renovation every few years. This is, by the way, quite exceptional in Spain, where groups have tended to 
grow incestuously, by accumulation of former students. The variety of subjects dealt with in those PhD 
thesis and the fact that my students did leave the group after finishing work, to pursue independent careers, 
resulted in my being a true generator of `scientific spin-offs'. I often complain, however, about the fact 
that—in order to do this task—I have to devote a considerable part of my precious time to raise funds 
(some 250 KEUR per year lately) from several different sources, in order to procure the means for the 
whole group to work decently: to travel anywhere to a good conference, to organize different activities, to 
buy powerful computers, to invite good scientists to Barcelona, etc. This has truly constituted an important 
activity and has made possible the visits and stays of many colleagues from all over the world, in special 
from countries with good scientific schools—but with little financial means. But this is of the essence for 
scientific work and I have always considered it to be a truly substantial part of my activity as well. 

 


