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        U N I V E R S I T Y   O F   C A L I F O R N I A 

December 16, 2017 
World Cultural Council -- 2018 Albert Einstein World Award of Science 
 
Dear Members of the Selection Committee, 
 
It is my great privilege to hereby nominate Professor Steven G. Louie of the University of 
California, Berkeley, for the 2018 Albert Einstein World Award of Science for his seminal 
contributions to the quantum theory of excited-state properties and to groundbreaking 
discoveries of novel materials and nanoscale phenomena. 
 
Professor Steven G. Louie is one of the most original and influential theorists in condensed 
matter and materials physics worldwide.  He is a trailblazing leader who has advanced the 
frontiers of several fields by developing new concepts, pioneering critical theoretical and 
computational methods that are now in widespread use, predicting new properties and 
materials, providing insights into novel phenomena, and fostering interactions between theory 
and experiment. In particular, his breakthrough work on the ab initio GW approach single-
handedly ushered in the era of first-principles study of excited-state properties of real materials, 
an indispensable and long-awaited development for computational materials research.  
 
He has trained generations of outstanding students and postdocs, many of whom are now 
leading research groups at the very best institutions worldwide. An Albert Einstein World Award 
of Science would recognize his many seminal and far-reaching contributions that have 
expanded the basic knowledge and shaped the scope of condensed matter physics, materials 
science, and nanoscience over the past three decades.  His achievements will remain a 
landmark for many scientific generations to come. 
 
As supplements to this nomination letter, please find enclosed two reference letters and a 2-
page statement of Professor Louie’s scientific achievements, giving a more detailed description 
of his many groundbreaking contributions. Enclosed also are Professor Louie’s CV, a list of his 
10 most important papers, a list of all publications, and his recent photograph. 
 
Thank you for your consideration of this nomination, and please do not hesitate to contact me at 
any point during the selection process. I look forward to hearing from you. 
 
Sincerely,  

 
Jeffrey B. Neaton 
Associate Laboratory for Energy Sciences, Lawrence Berkeley National Laboratory 
Director, Molecular Foundry, Lawrence Berkeley National Laboratory 
Professor of Physics, University of California, Berkeley 
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Selection Committee 
“Albert Einstein” World Award of Science 
World Cultural Council 
 
Re: Nomination of Prof. Steven Louie for the World Award of Science 
 
Dear Colleagues, 
 
I am writing to express my strongest support for the nomination of Professor Steven 
Louie of the University of California and Lawrence Berkeley National Laboratory for the 
“Albert Einstein” World Award of Science. Prof. Louie has had a revolutionary impact on 
our ability to understand and predict the properties and transformations of molecules 
and materials.  In particular, his theoretical advances have made possible dramatic 
advances in our understanding of the properties of novel nanoscale materials. 
 
The theoretical advances by the nominee address the fundamental challenge of how 
quantum mechanics can be applied to realistic systems of molecules and solids in 
which the number of electrons in the system is very large and, particularly, to the 
question of how the excited states of these systems can be calculated and understood. 
These are deep theoretical challenges that have existed since the advent of quantum 
mechanics a century ago.  The challenges are one with great practical implications for 
the development of new nanomaterials for information technology, medicine, and 
energy. By his successful development of new theoretical methodologies, Prof. Louie 
has opened the door to understanding the excited-state properties of a wide variety of 
new materials, including important nanoscale systems like carbon nanotubes, 
graphene, and novel two-dimensional materials. 
 
Density functional theory, based on the Hohenberg-Kohn theorems, provides a method 
of handling the complex many-body interactions of real materials within a rigorous and 
computationally tractable framework.  This type of method, however, is not suitable for a 
determination of the excited-state properties. In addition to the fundamental scientific 
importance of excited states, these states provide a key probe of material properties 
through spectroscopic signatures, determine properties of optical detectors, emitters, 
and energy-harvesting systems, and define photo-induced reactions and 
transformations.  
 
Prof. Steven Louie pioneered the rigorous calculation of excited states in bulk and 
nanoscale materials.  The method is based on his systematic development of many-
body perturbation theory to take into account strong electron-electron interactions.   The 
resulting ab initio GW-method, together with its realization in efficient codes, has had a 
dramatic impact on our ability to predict the properties of a wide range of materials.  
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Prof. Louie’s research is universally recognized as defining and advancing the state of 
the art in electronic structure calculations and the understanding of excited states.  The 
impact of Prof. Louie’s research can easily be seen in the 85,000+ citations that his 
papers have received.  In view of the ever-advancing computational capabilities 
available to researchers across the globe, the impact of Prof. Louie’s research 
advances continues to grow. 
 
I personally have benefitted enormously from the insights that Prof. Louie and his 
students have obtained into the properties of excitations in nanoscale materials. His 
research group was responsible for the quantitative understanding of the optically 
excited excitonic states in the model one-dimensional system of carbon nanotubes.  His 
work demonstrated that the inhomogeneous dielectric environment that carriers 
experience in carbon nanotubes gives rise to pronounced non-local screening effects, 
the consequence of which is a strong modification of the effective electron-hole 
interaction. This leads to dramatic changes in the spectrum of excited excitonic states 
and in the exciton binding energy compared to what simple, idealized models had 
predicted.  These studies played a direct role in our understanding of experimental 
investigations in our group. 
 
In the burgeoning field of two-dimensional materials, Prof. Louie’s group was able to 
predict the absorption spectrum of the prototype material of graphene over a broad 
spectral range with great accuracy from purely ab-initio techniques. Prof. Louie was 
also able explain in detail how screening effects from free carriers acted to modify this 
spectrum, both through their screening of many-body interactions and through their 
creation of new inelastic relaxation pathways. This research was critical for extracting 
physical insight from our hard-won experimental data and provided important new 
insights into excited-state properties of this model 2D material.  This research formed 
the basis of a very fruitful and important collaboration with our group, in which Prof. 
Louie’s theoretical advances revealed the physical origin of the unexpected behavior 
that we saw in our measurements. 
 
 Prof. Louie’s contributions to understanding the emerging properties of 2D 
semiconductors, such as the transition metal dichalcogenides, have been no less 
important for the interpretation of experimental findings of different research teams.  In 
this area, his theoretical insight was also critical for our understanding of the 
fundamental properties of the materials determining their efficiency as novel light 
emitters for applications from lighting to medical probes. 
 
Although these topics represent only a very small sampling of Prof. Steven Louie’s 
prodigious research accomplishments, they have had a major impact on the most 
exciting fields of nanoscience.   They also embody the accuracy, timeliness, and deep 
physical insight that characterize all of Prof. Louie’s scientific work, features that make 
him stand out a star within the research community and assure the lasting impact of his 
contributions. 
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In view of his fundamental contributions to our understanding of materials by theoretical 
advances and his development of theoretical methods adopted by researchers across 
the globe, Prof. Steven Louie is a perfect candidate for recognition at the highest level. 
It is accordingly my pleasure to endorse his nomination for the “Albert Einstein” World 
Award of Science in the strongest terms. 
 

 
Yours sincerely, 
 
 
 
 
Tony F. Heinz 
Professor of Applied Physics and Photon Science  
Associate Laboratory Director, SLAC National Accelerator Laboratory 
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Dear Members of the panel for the Albert Einstein World Award of Science, 

 

 

I am delighted to write this letter to support in the strongest terms possible the 

nomination of Prof. Steven G. Louie for the 2018 Albert Einstein World Award of Science. This 

conviction stems from Louie's seminal contributions to electronic structure theory, especially the 

development of unique first-principles methods for the prediction and understanding of ground 

and excited-state properties of many electron systems (solids, surfaces, nanostructures and 

molecules). In fact, Prof. Louie’s is acknowledged worldwide as the pioneer and leader on the 

fundamentals of the theories behind today's first-principles density-functional frameworks to 

study a wide range of systems, from atoms, molecules to novel materials. Prof. Louie’s far-

reaching contributions have increased the basic knowledge and expanded the scope of 

chemical and materials science, and nanoscience over the past three decades. His work is and 

will remain a landmark for many scientific generations to come.  

 

At the outset, I would like to address my eligibility to evaluate the capabilities of this 

remarkable scientist. I am a theoretical/computational chemist and physicist, who focuses 

primarily on laser-driven molecular excitations/ spectroscopy/dynamics, 2D molecular electronic 

spectroscopy, nanomaterials , molecular electronics/spintronics, electron/spin transport and 

molecular photonics. I am acknowledged as leader in the field of first-principles study of 

materials and electronic structure theory: including topical areas as graphene, carbon and BCN 

nanostructures, molecular junctions, complex and biological materials. I am the only Spanish 

Physics and Chemist appointed as Foreign Associate membership of the National Academy of 

Sciences (NAS) of United States, and this year I was awarded with the Max Born Medal and 

last year the Medal of the Royal Spanish Physcial Society (2016) and in 2014 with the 

prestigious Jaime I prize for basic sciences as well as the DuPont Prize in Science 2006 and 

the Friedrich Wilhelm Bessel Research Award and the Royal Spanish Physics Society Prize. I 

am Fellow of the American Physical Society, American Association for the Advancement of 

Science (AAAS) and European Academia. As a world-leader scientist and close colleague of 

the nominee (and former postdoc), I would like to describe his qualification for the prize. 

 

The impact of Louie’s work on our basic understanding of the condensed matter is 

unrivaled in two ways: 1) they not only developed the central theoretical ideas but also invested 

enormous effort to implement them into computational tools which are now in widespread use 
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and which are essential in explaining and, moreover, predicting the behavior of broad classes 

of real materials, in particular low-dimensional materials and molecular nanostructures; and 2) 

he applied these methods to a wide variety of important examples, coming up with bold 

predictions that were later confirmed experimentally and powerful insights that advanced 

understanding of the fundamental behaviors of novel and complex nanostructures (e.g. 

nanotubes, graphene, atomically thin quasi-two-dimensional crystals, and many other related 

structures), enabling exploration of new directions and applications. According to the ISI he 

ranks among the most highly cited researchers in physics and materials science, illustrating the 

exceptional impact of Louie’s work. Many of these studies are “firsts” and “new paradigms” that 

have greatly stimulated the development of the field and guided theoretical as well as 

experimental activities.  
 

Recent experimental and theoretical studies of atomically thin quasi two-dimensional 

(2D) materials, such as graphene and monolayer or few-layer transition metal dichalcogenides 

TMDs (e.g., MoS2, MoSe2, WS2, WSe2, …) and their nanostructures, have revealed that these 

systems can exhibit highly unusual behaviors.  This field is currently one of the hottest and 

most rapidly developing areas of condensed matter physics and materials science, owing to its 

fundamental interest and great promise for applications.  Professor Steven Louie has been 

leading the field, using electronic structure methods, to understand and predict some of the 

many novel electronic, transport and optical properties of these systems.  His work has been 

extremely influential and impactful, both in terms of elucidating experimental observations and 

making discoveries/predictions of novel phenomena. Some of the topics he has unravel are: 

satellite structures in photoemission of doped graphene (PRL 2013), atomic collapsed states in 

artificial nuclei on graphene (Science 2013), electron supercollimation in 2D Dirac fermion 

materials by disorder potentials (PRL 2014), tuning many-body interactions in electronic and 

optical properties of graphene via doping (PRL 2014), many-electron interactions and diversity 

of strongly bound excitons of different characters in the TMDs (PRL 2013), anomalous intrinsic 

quasi 2D screening and strong substrate effects in photophysics of the TMDs that lead to large 

bandgap renormalization and highly unusual bright/dark excitonic states which are non-

hydrogenic-like and exhibit reversal of quantum level ordering (Nature 2014, Nature Materials 

2014), and the evolution of interlayer coupling and electronic properties with geometry in 

twisted bilayer MoS2 (Nature Commun. 2014), among others.  In addition to their photophysics, 

Louie’s group is now exploring a number of other phenomena in this class of materials -- 

tunable magnetism and half-metallicity, spatial indirect excitons and exciton condensations in 

layer heterojunctions, Coulomb drag effects, etc. 

 

In additon I want to briefly highlight oher very fundamental contributions of Prof. Louie  

in the context of the present nomination for the Buckley prize that has triggered a huge amount 

of research afterwards (as many of Prof. Louie’s contributions).  In the early 90’s he predicted 

the existence and characterize the properties of novel carbon/boron/nitrogen nanotubes and 

related nanostructures leading to their ensuing experimental synthesis. This work has opened a 

new field of research in parallel to the one of carbon-baswd materials. He also developed the 

theory for understanding the unconventional mechanical properties of inorganic nanotubes 

(high Young's modulus, stiffness and flexibility) for applications in new high strength composite 

materials. In the early 2000’ he discover giant excitonic effects in both semiconducting and 

metallic carbon nanotubes, and in BN nanotubes. This prediction was met with some initial 

skepticism. Subsequent measurements however unambiguously demonstrated the existence 

and dominance of excitons, in full agreement with theory. Later on, he showed for the fisrt time 

the phenomenon of “anti-screening” in nanotubes and other 1D/2D systems. In particular he 

predicted that graphene semiconductors nanoribbons with zigzag edges could be converted 

into half-metals applying an electric field.  Moreover, he has demonstrated  the importance of 

many-electron effects on the dramatic renormalization of molecular levels at metal-molecule 

interfaces. Inclusion of these effects is critical for the correct understanding of transport through 

single-molecule junctions.  

 



	
	
	
	
	
	
	
	
	
	
	
	
 

 

Prof. Louie is having an enormous influence on both chemist and physics communities 

worldwide through his approach to science. He focuses on fundamental questions and very 

carefully develops the formalism that ultimately leads to novel computational techniques.  In 

addition to his research accomplishments, Louie’s manifold service on behalf of the scientific 

community are to be noted, inter alia as organizer or co-organizer of many international 

conferences and workshops. In addition to being a brilliant scientist, Steven Louie is also a 

great leader and teacher. In his lectures he is always careful to get the concepts across to his 

inspired audience. Moreover, he has trained generations of outstanding students and post-

docs; many of them are now leading researchers in Europe, America, and Asia.  

 

In summary, due to his outstanding accomplishments and impact and relevance of his 

work on low-dimensional materials and nanostructures I consider Prof. Louie the ideal 

candidate for the 2018 Albert Einstein World Award of Science.  

 

Please do not hesitate to contact me if you need further comments or clarifications. 

 

Sincerely 

 

 
 

Prof. Dr. Ángel Rubio 

 

Managing Director 

Max Planck Institute for the Structure and Dynamics of Matter, 

Hamburg, Germnay 
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Statement of Achievements - Steven G. Louie for the 2018 Albert Einstein World Award of Science 
 
 Steven G. Louie is one of the most original and influential theorists in condensed matter and materials 
physics.  He is a trailblazing leader who has advanced the frontiers of multiple fields across materials 
research by developing new concepts, pioneering critical theoretical and computational methods, predicting 
new properties and materials, providing insights to novel phenomena, and fostering interactions between 
theory and experiment.  This nomination is to recognize his many seminal and far-reaching achievements, in 
particular in the quantum theory and computation of excited-state properties of matter, which have expanded 
the basic knowledge and shaped the scope of condensed matter physics, materials science, and nanoscience. 

The impact of his work is unrivaled in two ways: 1) he not only developed the central ideas but also 
invested enormous effort to implement them into indispensable, powerful computational software that are in 
widespread use; and 2) he applied these methods to key problems, coming up with bold predictions and 
powerful insights that enabled exploration of new directions and applications. 

Louie is the founder and acknowledged leader of the field of first-principles (i.e., without adjustable 
parameters or empirical input) study of electronic excited-state properties. Realizing the crucial importance 
of electron-electron interactions neglected in previous methods, he developed in 1985 an approach (based on 
the GW approximation of many-body theory) that allowed, for the first time, computation of electron 
excitation (quasiparticle) energies in real materials from ab initio. This breakthrough solved then a central 
problem in electronic structure theory (the bandgap problem) and created a vibrant field with worldwide 
following, complementing that of density functional theory (DFT) for ground-state properties.  Later, in 
1998, he included electron-hole interactions to his approach, making possible ab initio calculations (of 
unprecedented accuracy and predictability) of optical properties and related phenomena.  

DFT-based methods have been very successful in analyzing the properties of solids from a total energy 
point of view, solving numerous important problems.  But static DFT methods are rigorously unable to 
address electronic excited-state properties – e.g., bandgaps, band alignments at interfaces, tunneling and 
photoemission spectroscopies, optical excitations, etc. – with accuracy necessary to explain experiments or 
make predictions with confidence.  Through the ab initio GW method and its extensions, Louie pioneered a 
powerful approach to address all of these challenging important issues. Without this approach, reliable 
predictions about the behavior of materials underlying electronic and optical applications would have been 
impossible.  His body of work has transformed computational materials physics and spawned worldwide 
activities – leading to truly predictive results and novel insights on spectroscopic properties. 

The impact and scope of Louie’s methods were immediate upon development and have become even 
more apparent with time, in particular with the recent emphasis on nanoscience and energy research. His 
BerkeleyGW package, freely available to the community, is used by many groups worldwide. It is a 
petascale computing code that can address excited-state properties of systems with hundreds of atoms and 
scale up to >500,000 computer cores.  A specific example is the establishment of the European Theoretical 
Spectroscopy Facility, which, to a large extent, is built on the powerful tools pioneered by Louie and 
collaborators.   

Louie has made original scientific contributions of paramount importance to many different fields, and 
we turn to some highlights of his discoveries/achievements here. He is a world authority in the field of 
nanotubes. His seminal works include: prediction of new classes of nanotubes (BxCyNz), concept of 
nanotubes (e.g., junctions) as nanodevices, understanding defects and external perturbations on their 
behaviors, prediction of giant excitonic effects in semiconducting and metallic nanotubes, discovery of “anti-
screening” in nanotubes and other one-dimensional (1D) or two-dimensional (2D) systems, etc.  Many of his 
studies, as his development of the ab initio GW method, are “firsts” and of “mind-changing” nature that 
shaped the field.  For example, in 2003, Louie predicted from ab initio that the photophysics of 
semiconducting carbon nanotubes (CNTs) is totally dominated by excitons with huge binding energies 
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(fraction of an eV). This prediction was met with initial skepticism. Subsequent measurements 
unambiguously verified the existence and dominance of excitons in CNTs. He moreover first discovered that 
excitons exist even in metallic nanotubes, which have also been confirmed by experiment.  

Louie has made numerous, groundbreaking advances in the rapidly developing field of atomically thin 
2D crystals – graphene, transition metal dichalcogenides (TMDs), etc. – inspiring worldwide activities. He 
was first to predict from ab initio that graphene nanoribbons (GNRs) are semiconductors and that zigzag 
graphene nanoribbons may be made into half-metals with an electric field.  His other “firsts” in this field 
include: discovery of anomalous dynamics and electron supercollimation of Dirac fermions in graphene 
superlattices and 1D disordered graphene; prediction of new generation massless Dirac fermions in graphene 
superlattices; creation of “artificial graphene” in patterned semiconductor 2D electron gas systems; 
prediction of strong excitonic effects in graphene and GNRs; elucidation of topological defects and novel 
transport through grain boundaries in graphene; discovery of topological phases in GNRs; etc.   

For mono- and few-layer 2D crystals, Louie’s ab initio work on the photophysics of MoS2, MoSe2, WS2, 
WSe2, GaSe, phosphorenes, etc. (e.g., predicting a diversity of strongly-bound bright and dark excitons that 
cannot be explained by conventional models) have stimulated many experimental studies worldwide that 
later confirmed his theoretical results. His other pioneering work in this area include the discoveries of 
massless excitons in monolayer TMDs, of tunable ferromagnetism in few-layer Cr2Ge2Te6, and of 
magnetism and half-metallicity in hole-doped monolayer GaSe. Most recently, Louie discovered that band 
topological effects dramatically alter the optical selection rules for excitons in 2D crystals, and derived a new 
formula (involving a newly identified topological invariant) which generalizes, for the first time, the 
established selection rules that have been in use for the past six decades. 

For single-molecule junctions, Louie first demonstrated the central importance of many-electron (self-
energy) effects on renormalization of molecular levels at metal-molecule interfaces, an effect critical for the 
correct understanding of transport through single-molecule junctions.  

Louie has been a towering figure in condensed matter physics and materials research for over 3 decades.  
In addition to the above highlights, in the 1970’s and 1980’s, he unraveled the properties of solids, surfaces 
and interfaces; developed a theory of Schottky barriers based on the metal-induced gap states; invented 
nonlinear pseudopotentials; pioneered ab initio methods for structural determination and phase transitions, as 
well as pioneered variational quantum Monte Carlo methods for real materials. Some of Louie’s other 
notable achievements include: invention of a formalism for computing NMR chemical shifts in solids and 
liquids; first-principles explanation of the multi-gap superconducting properties of MgB2; discovery of an 
electronic mechanism for hardness; prediction of tunable spin polarization of photoelectrons from 
topological insulators; among others. He also developed a new Wannier-function-based method and code for 
electron-phonon interactions.   

In short, Louie’s singularly influential body of breakthrough work in materials research has led to 
entirely new intuitions and inspired development of new fields, guiding new theoretical as well as 
experimental activities.  

Louie has received many honors including election to the National 
Academy of Sciences and the American Academy of Arts & Sciences, as 
well as garnering of two major prizes from the American Physical 
Society (the Aneesur Rahman Prize and the Davisson-Germer Prize) and 
a major prize from the Materials Research Society (the Materials Theory 
Award). See his CV for a complete list. He is identified by ISI Web of 
Science (WoS) as a most highly cited researcher in physics – over 
61,000 WoS citations with h-index of 120, and current yearly citations of 
over 4,500/year as of 11/2017 (over 80,000 citations and h-index of 140 
on Google Scholar). See figure. He has trained generations of exceptional students and postdoctoral 
researchers; many are now leading scientists in the US, Europe, South America, and Asia.  
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     Short Curriculum Vitae 
 
Steven G. Louie 
Professor of Physics, University of California at Berkeley 
Senior Faculty Scientist, Lawrence Berkeley National Lab 
Berkeley, California 94720, U.S.A. 
 
Phone: (510) 642-1709 
Email: sglouie@berkeley.edu 
Homepage: http://civet.berkeley.edu/louie 
 
 
PERSONAL DATA:  

Born March 26, 1949, in Taishan, Guangdong, China; naturalized U.S. citizen, 1961; married 
with three children 

 
EDUCATION:  

• University of California at Berkeley, Ph.D. in Physics, 1976 
• University of California at Berkeley, A.B. in Physics and Mathematics, 1972 

 

SCIENTIFIC CAREER: 
• Professor of Physics, University of California, Berkeley, 1984-present 
• Founding Director, Center for Computational Study of Excited-State Phenomena in Energy 

Materials (C2SEPEM), Lawrence Berkeley National Laboratory, 2016-present 
• Senior Faculty Scientist, Lawrence Berkeley National Laboratory, 1993-present 
• Scientific Director, Theory Facility, the Molecular Foundry, 2001-2011     
• Faculty Scientist, Lawrence Berkeley National Laboratory, 1981-93 
• Associate Professor of Physics, University of California, Berkeley, 1980-84  
• Assistant Professor of Physics, University of Pennsylvania, 1979–80   
• Visiting Scientist, AT&T Bell Laboratories, Murray Hill, 1979 
• Postdoctoral Fellow, I.B.M. Watson Research Center, 1977-79 
• NSF Postdoctoral Fellow, University of California, Berkeley, 1976 

 
SELECTED HONORS/AWARDS (reversed chronological order): 

• H.C. Ørsted Lecturer, Technical University of Denmark, Denmark, 2017 
• 2017 Jubilee Professorship, Chalmers University of Technology, Sweden, 2016 
• Materials Theory Award of the Materials Research Society (MRS), 2015 
• Inaugural Simons Fellow in Theoretical Physics, Simons Foundation, 2012  
• Member, American Academy of Arts & Sciences, 2009  
• Academician, Academia Sinica, Republic of China (Taiwan), 2008 
• Mork Family Distinguished Lecturer, University of Southern California, 2008 
• Distinguished Research Chair Professor, National Taiwan University, Taiwan, 2007-10 
• Fellow, American Association for the Advancement of Science, 2006  
• Closs Lecturer, University of Chicago, 2006  
• Member, National Academy of Sciences, 2005 
• Richard P. Feynman Prize in Nanotechnology (Theory), Foresight Institute, 2003 
• Davisson-Germer Prize in Surface Physics, American Physical Society, 1999 
• Aneesur Rahman Prize for Computational Physics, American Physical Society, 1996 
• Sustained Outstanding Research in Solid State Physics Award, U.S. Dept of Energy, 1993 
• Municipal Chair Professor, Joseph Fourier University, France, 1990 
• John S. Guggenheim Foundation Fellow, 1989-90  
• Eminent Visiting Scholar, University of Tokyo, 1989 
• Professor, Miller Institute for Basic Research in Science, 1986–87, 1995 
• Fellow, American Physical Society, 1985  
• Alfred P. Sloan Foundation Fellow, 1980–82 
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PRINCIPAL RESEARCH INTERESTS 
Theoretical condensed matter physics and nanoscience: electronic and structural properties of 
solids, surfaces, interfaces and clusters; quasiparticle and optical excitations; many-body effects in 
bulk and reduced-dimensional systems; graphene and graphene nanoribbons; carbon and BN 
nanotubes; quasi-2D materials beyond graphene; superconductivity; topological phases in matter; 
electron transport through nanostructures.   
 
SCHOLARLY CONTRIBUTIONS 

• More than 600 scientific publications, with over 60,900 ISI Web of Science citations and an 
h-index of 120, as of November 2017 (over 85,000 citations and h-index of 140 on Google 
Scholar).  Yearly number of WofS citations is currently at >4,500/year. 

• Identified by the ISI Web of Science as one of the most highly cited researchers in physics, 
and one of the 25 most highly cited authors in nanoscience. 

• Publications include 11 Nature, 8 Science, 129 Phys. Rev. Lett., 5 Nature Phys., 5 PNAS, 3 
Nature Materials, 7 Nature Nanotech., 4 Nature Commun., 26 Nano Lett., 5 ACS Nano, 4 
Applied Phys. Lett., 232 Phys. Rev. B articles, etc. 

• Awarded 7 U.S. patents 
• Authored the textbook (with M.L. Cohen): Fundamentals of Condensed Matter Physics 

(Cambridge Universtiy, 2016).  Co-editor of 3 additional books: Quantum Theory of Real 
Materials (Kluwer, 1996); The Optical Properties of Materials, MRS Symp. Proceed. Vol. 579 
(MRS, 2000); Conceptual Foundations of Materials: A Standard Model for Ground- and 
Excited-State Properties (Elsevier, 2006). 

• Originator of 3 widely-use ab initio computational materials software packages: the density 
functional theory code “PARATEC”, the many-body excited-state properties code 
“BerkeleyGW”, and the Wannier functions electron-phonon coupling code “EPW”.  All are 
available freely to users worldwide. 

• More than 500 invited talks at conferences, universities and research institutions. 
• Supervised 36 PhD students and over 50 postdoctoral fellows. 

 
SELECTED PROFESSIONAL AND SERVICE ACTIVITIES (SINCE 2005) 

Professor Louie is the Founding Director of the Center for Computational Study of Excited-State 
Phenomena in Energy Materials (C2SEPEM) at LBNL. He was a founding scientific director of 
the Molecular Foundry until 2011, and an editor of Solid State Communications, 1994-2011.  He 
served on numerous national/international committees, panels, and boards.  Selected recent 
activities include: Executive Committee of the American Physical Society (APS) Div. of Materials 
Physics, 2005-08; APS Adler Award Committee, 2005; Visiting Committee, ISSP, U of Tokyo, 
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