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Abstract
« What is light ? » is a question which has always puzzled mankind. The first scientific answers have come at the beginning of the Age of 
Enlightenment with the works of Galileo, Newton and Huyghens. They have culminated in the nineteenth century with the establishment of the 
electromagnetic theory by Maxwell. Even deeper interrogations about light have then put into question the Newtonian universality of time and the 
Laplacian determinism, two fundamental notions which were at the heart of classical physics. From there, relativity theory and quantum physics were 
born. These revolutions, to which Einstein has contributed in a decisive way, have deeply changed our vision of the world, from the microscopic scale 
of atomic and subatomic particles to that of the Universe at large. These theories have led to practical applications in which light plays an essential 
role.  Lasers, nuclear magnetic resonance imaging, atomic clocks and the GPS are some of the devices based on the exploitation of visible or invisible 
light which have revolutionized our daily lives. The emergence of new quantum technologies in which light phenomena play again an essential role 
promises to carry this revolution further by greatly enhancing our abilities to measure, communicate and compute.  The fascinating history of light 
illustrates the deep connexion between blue sky research and innovation.

Biography
Serge Haroche was born in 1944 in Casablanca. He graduated from Ecole Normale Supérieure (ENS), receiving his doctorate from Paris VI 
University in 1971 (thesis advisor: Claude Cohen-Tannoudji). After a post-doctoral visit to Stanford University in the laboratory of Arthur Schawlow 
(1972-73), he became full professor at Paris VI University in 1975, a position he held until 2001, when he was appointed Professor at Collège de 
France (in the chair of quantum physics). He has also been Maître de Conference at Ecole Polytechique (1974-1984), visiting professor at Harvard 
(1981), part time professor at Yale University (1984-1993), member of Institut Universitaire de France (1991-2000) and chairman of the ENS 
Department of Physics (1994-2000). In September 2012, he has been appointed “Administrateur du Collège de France” (equivalent to President of 
this institution), a position he held until September 2015. Since then, he is Professor Emeritus at Collège de France. 
Serge Haroche’s research has mostly taken place in the laboratory Kastler Brossel at ENS, where he works with a team of senior coworkers, 
postdocs and graduate students. His main research activities have been in quantum optics and quantum information science. He has made 
important contributions to Cavity Quantum Electrodynamics (Cavity QED), the domain of quantum optics which studies the behaviour of atoms 
interacting strongly with the field confined in a high-Q cavity, a box made of highly reflecting mirrors. An atom-photon system isolated from the 
outside world by metallic walls realizes a very simple experimental model which Serge Haroche has used to test fundamental concepts of 
quantum physics such as state superposition, entanglement, complementarity and decoherence. Some of these experiments are actual 
realizations in the laboratory of the “thought experiments” imagined by the founding fathers of quantum mechanics. Serge Haroche’s main 
achievements in cavity QED include the observation of single atom spontaneous emission enhancement in a cavity (1983), the direct monitoring 
of the decoherence of mesoscopic superpositions of states (so-called Schrödinger cat states) (1996) and the quantum-non-demolition counting
of photons (2007). By manipulating atoms and photons in high-Q cavities, he has also demonstrated elementary steps of quantum information 
procedures such as the generation of atom-atom and atom-photon entanglement (1997) and the operation of quantum logic gates involving 
photons and atoms as “quantum bits” (1999).
Serge Haroche has received many prizes and awards, culminating in the 2012 Nobel Prize in physics, shared with David Wineland. Other 
awards include the Grand Prix Jean Ricard of the French Physical Society (1983), the Einstein Prize for Laser science (1988), the Humbold 
Award (1992), the Michelson Medal from the Franklin Institute (1993), the Tomassoni Award from La Sapienza University (Rome, 2001), the 
Quantum Electronics prize of the European Physical Society (2002), the Quantum Communication Award of the International Organization for 
Quantum Communication, Measurement and Computing (2002), the Townes Award of the Optical Society of America (2007), the CNRS Gold 
Medal (2009) and the Herbert Walther Prize of the German Physical Society and the Optical Society of America (2010). Serge Haroche is a 
member of the French and  European Academies of Sciences. He is a Foreign Member of the National Academy of Sciences of the United 
States, of the American Academy of Arts and Sciences, and of the Brazilian, Colombian and Moroccan Academies of Sciences. He is 
Doctor Honoris Causa of the Weizmann Institute and of the Universities of Montreal, Patras, Strathclyde and Bar Ilan.  
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