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Factual Summary

Published over 150 peer-refereed research papers, including 14 Nature and Science articles and more than 20 papers in Nature Materials, Nature Physics and Physical Review Letters. More than 20 of the papers are cited 100 times or more, with 2 articles (Science 2004 and Nature 2005) being cited >1000 times. 

According to ISI’s Essential Science IndicatorsSM, responsible for initiating two new research fronts (on graphene and on van-der-Waals adhesives). More than 20 named and plenary lectures; over a hundred of invited talks at international conferences.   
Honours 

2009  Körber Prize for having “developed the first two-dimensional crystals made of carbon atoms” 

2009  “Einstein Professor” of the Chinese Academy of Sciences 

2009  Honorary Doctorate from the Delft University
2008  Europhysics Prize “for discovering and isolating a single free-standing atomic layer of carbon (graphene) and elucidating its remarkable electronic properties“ (shared with Kostya Novoselov) 
2007  Fellow of the Royal Society (British National Academy of Sciences)

2007 Mott Medal and Prize “for the discovery of a new class of materials – free-standing two-dimensional crystals – particularly graphene” 

Extras 

Named among “Scientific American 50” in 2006

Research on mesoscopic superconductivity was chosen twice (in 1998 and 1999) by the American Institute of Physics among its 50 annual highlights

Educational experiments on magnetic levitation (“flying frog”) and research on bio-mimetic adhesives (“gecko tape”) have attracted both intense attention of experts and massive media coverage worldwide 

2000 IgNobel prize for “levitating frogs” (shared with Michael Berry) 
2006 Royal-Society Brian Mercer Award; 2006 Royal-Society Leverhulme Senior Research Fellow;
Fellow of the Institute of Physics; Honorary Fellow of Singapore Institute of Physics; 1998-2000 Honorary Professor at the University of Nottingham
RÉSUMÉ OF RESEARCH

(in chronological order)

(
Electrons in Micro-Inhomogeneous Magnetic Fields. Using superconductors, it has appeared to be possible to generate magnetic fields that vary on a spatial scale smaller than characteristic length scales for electrons in normal metals, so that electron transport becomes essentially nonlocal. Geim has published the first reports on the subject for both cases of random and periodic magnetic fields.

A.K.Geim. Nonlocal Magnetoresistance of Bismuth Films in Nonuniform Field of Abrikosov Vortices.  JETP Lett. 50, 389-393 (1989).
A.K.Geim, S.V.Dubonos, A.V.Khaetskii. The Hall Effect and Magnetoresistance of 2D Electron Gas upon the Scattering by Magnetic Flux Quanta. JETP Lett. 51, 121-125 (1990). 
A.K.Geim, S.J.Bending, I.V.Grigorieva. Asymmetric Scattering and Diffraction of Two-Dimensional Electrons at Quantized Tubes of Magnetic Flux. Phys.Rev.Lett. 69, 2252-2255 (1992).

H.A.Carmona, A.K.Geim, A.Nogaret, P.C.Main, T.J.Foster, M.Henini, S.P.Beaumont & M.G.Blamire. Two Dimensional Electrons in a Lateral Magnetic Superlattice. Phys.Rev.Lett. 74, 3009-3012 (1995).

(
Mesoscopics in High Magnetic Fields. In this work, the following questions were raised and answered experimentally: a) what is the meaning of the basic concept of “thermal or Landauer-Buettiker reservoirs” in real experiments; b) how do the universal conductance fluctuations transform upon moving into the quantum Hall effect regime? We also were the first to find out that it is possible to investigate electron transport through an individual impurity using macroscopic tunnelling devices. This has enabled us to observe the Fermi-edge singularity in resonant tunnelling. The technique of a single-impurity level spectrometry is now widely used for studying local density of states.

A.K.Geim, P.C.Main, P.H.Beton, L.Eaves, C.D.W. Wilkinson, S.P.Beaumont. Breakdown of Universal Scaling of Conductance Fluctuations in High Magnetic Fields. Phys.Rev.Lett. 69, 1248-1251 (1992).

B. Tieke, U. Zeitler, R. Fletcher, S.A.J. Wiegers, A.K.Geim, J.C. Maan and M. Henini. Even-Denominator Filling Factors in the Thermoelectric-Power of a Two Dimensional Electron Gas. Phys. Rev. Lett. 76, 3630-3633 (1996). 
A.K.Geim, P.C.Main, N.La Scala, L.Eaves, T.J.Foster, PH.Beton, J.W.Sakai, F.W.Sheard, M.Henini, G.Hill, M.A.Pate. Fermi-Edge Singularity in Resonant Tunnelling. Phys.Rev.Lett. 72, 2061 (1994).

(
Mesoscopic Superconductivity. Geim has developed a pioneering technique named ballistic Hall magnetometry, which for the first time allowed magnetisation measurements of individual superconductors of submicron size. This work has led to a number of surprising and counter-intuitive observations, such as giant, fractional and “negative” vortices and the paramagnetic Meissner effect. The work has received significant media attention, including dozens of articles in scientific magazines. 
A.K. Geim, I.V. Grigorieva, S.V. Dubonos, J.G.S. Lok, J.C. Maan, A.E. Filippov and F.M. Peeters. Phase Transitions in Individual Sub-Micrometre Superconductors, Nature 390, 259-262 (1997).

A.K. Geim, S.V. Dubonos, J.G.S. Lok, I.V. Grigorieva, J.C. Maan, L.T. Hansen, P.E. Lindelof. Ballistic Hall Micromagnetometry. Appl. Phys. Lett. 71, 2379-2381 (1997).

P.S. Deo, V.A. Schweigert, F.M. Peeters & A.K. Geim. Magnetization of Mesoscopic Superconducting Disks. Phys. Rev. Lett. 79, 4653-4656 (1997). 
A.K. Geim, S.V. Dubonos, J.G.S. Lok and J.C. Maan. Paramagnetic Meissner Effect in Small Superconductors, Nature 396, 144-146 (1998).

A.K. Geim, S.V. Dubonos, I.V. Grigorieva, K.S. Novoselov, F.M. Peeters & V.A. Schweigert. Non-Quantized Penetration of Magnetic Field in the Vortex State of Superconductors, Nature 406 (2000).

A.K. Geim, S.V. Dubonos, J.J. Palacios, I.V. Grigorieva, M. Henini and J.J. Schermer. Fine Structure in Magnetization of Individual Fluxoid States, Phys. Rev. Lett. 85, 1528-1531 (2000). 

(
Magnetic Levitation. Geim’s educational experiments on diamagnetic levitation have been publicised by the media all over the world and are featured in dozens of textbooks. Somewhat unexpectedly, this work has also inspired the development of a completely new research area: earth-bound low-gravity experiments. The number of scientists who follow this work continue to grow, and there are several well-funded levitation facilities all over the world dedicated to this research.
A.K. Geim. Everyone’s Magnetism. Physics Today 51, 36-39 (1998).

M.V. Berry and A.K. Geim. Of Flying Frogs and Levitrons. Eur. J. Phys. 18, 307-313 (1997).
A.K. Geim, M.D. Simon, M.I. Boamfa and L.O. Heflinger. Magnet Levitation at Your Fingertips. Nature 400, 323-324 (1999).
(
Sub-atomic movements of magnetic domain walls. Geim has exploited the technique of ballistic Hall micromagnetometry to detect sub-nanometre changes in the position of individual domain walls in ferromagnetic materials. In particular, he has succeeded in the first direct observation of a condensed-matter object (a domain wall, in this case) moving between adjacent Peierls valleys and discovered a new unexpected mechanism of its propagation between the valleys.

K.S. Novoselov, A.K. Geim, S.V. Dubonos, E.W. Hill, I.V. Grigorieva. Subatomic Movements of a Domain Wall in the Peierls Potential, Nature 426, 812-816 (2003).
(
Gecko tape. Geim’s group has demonstrated a new microfabricated adhesive, which is based on the same physics mechanism that underlies the amazing climbing ability of geckos. The work is highly rated among experts as the first proof of concept of dry adhesives based on van der Waals interaction. The research also attracted significant media attention. Several large and well-funded research groups, including laboratories at DuPont and TESA, now follow our work and have established their own research programmes on gecko tape. 

A.K. Geim, S.V. Dubonos, I.V. Grigorieva, K.S. Novoselov, A.A. Zhukov, S.Y. Shapoval. Microfabricated Adhesive Mimicking Gecko Foot-Hair, Nature Materials  2, 461-463 (2003).

(
Graphene and Other Two-Dimensional Atomic Crystals. Most recently, Geim has reported the discovery of a new class of materials – free-standing two-dimensional crystals – including single layers of graphite (graphene). Unexpectedly, these one-atom-thick sheets (essentially gigantic 2D molecules) appear to be stable under ambient conditions, exhibit high crystal and electronic quality and are continuous on a macroscopic scale. Graphene has now become one of the hottest research topics, and Geim is not only the founder but remains a world leader in this area. 

There is no doubt about the exceptional new physics that graphene offers. Quasiparticles in graphene behave like massless relativistic fermions described by the Dirac equation rather than the standard Schrödinger equation that is used to describe other materials. Geim’s group has proven this in a series of elaborate experiments that led to a new paradigm of “relativistic-like condensed matter” where quantum relativistic phenomena can now be studied in bench-top condensed matter experiments. Geim have also demonstrated the first electronic devices based on graphene, which significantly improved prospects of carbon-based electronics beyond the Si age. Intel announced in 2009 that “options are narrowing down around graphene”. DARPA expects individual graphene-based sub-THz transistors to be on sale within 4 years. Samsung promises to start the production of graphene-based touch screens and LCDs in 2010. 
For review, see A. K. Geim. Graphene: Status and Prospects. Science 324, 1530-1534 (2009). A.K. Geim, K.S. Novoselov. The rise of graphene. Nature  Materials 6, 183-191 (2007); A. K. Geim and P. Kim. Carbon Wonderland. Sci. Am. 298, 90-97 (2008). A.K. Geim, A.H. MacDonald. Graphene: Exploring carbon flatland. Physics Today 60, 35-41 (2007).
