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Hiroshi Amano

Steven Chu

Nagoya University

Stanford University

Japan

United States

Physics 2014

Physics 1997

For the invention of efficient blue light-emitting diodes which has enabled
bright and energy-saving white light sources

For development of methods to cool and trap atoms with laser light

Take a look at a nocturnal satellite image of earth and the planet – or much of it, at least – seems lit
up like a Christmas tree. A quarter of the world’s electricity supply is generated to keep those lights
burning.
Yet there are also vast areas left in darkness, whether through poverty, lack of population or poor national grid coverage.
The winners of the 2014 Nobel Prize for Physics – Amano, his university mentor Isamu Akasaki and
Shuji Nakamura – could not only slash the electricity bill (along with waste, pollution and greenhouse
gases into the bargain) but also bring light into the darkness.
The three men, all Japanese, have helped create the blue light-emitting diode (LED) which, combined
with existing red and greed LEDs, produces white light. LEDs are already up to 19 times brighter per
watt of electricity than conventional incandescent bulbs and last up to 100 times longer - and they
are constantly being improved. They are smaller and stronger than bulbs, use fewer raw materials and
burn less fuel. Because they are so much more efficient, they can be used in remote areas, such as parts
of Africa, powered by solar cells.
White LEDs are already in extensive use in anything from mobile phones to torches, and the related
blue laser is used in ‘Blu-Ray’ DVD players where it allows more information to be stored on the disc.
The reason for this is the shorter wavelength of blue light, which was also the major stumbling block
to the device’s creation. Long wavelength red LEDs were the first to be produced in the 1950s. Within
a decade, scientists had pushed the limits to include green light, but the blue/UV end of the spectrum
remained elusive, and would remain so until the 1980s, by which time many researchers had given up
hope.
One who still persevered was Isamu Akasaki, who had been working on the project for two decades
when, in 1981, he rejoined the staff at Nagoya University as professor of electronics. The following year
Amano joined Akasaki’s group as an undergraduate student, researching the development and application of nitride semiconductors. In 1985, under Akasaki’s guidance, he developed a method of depositing
buffer layers at low-temperature on a sapphire substrate, which allowed the growth of a smooth, stable
gallium nitride (GaN) crystal coating. This stability was essential for the next stage, doping the GaN
with magnesium or silicon to give it a positive (p-type) or negative (n-type) charge. In 1989, Amano
succeeded in fabricating a p-n-junction-type GaN-based UV/blue light-emitting diode for the first time
in the world.

Steven Chu was born in St. Louis on February 28, 1948 and studied at the University of Rochester, where
he received his bachelor’s degree in mathematics and his master’s degree in physics. He then went on
to the University of Berkeley in California to work on his Ph. D., which he obtained in 1976. After two
more years as a research fellow at Berkeley, he joined Bell Laboratories in Murray Hill, New Jersey,
working in the technical department until 1983, when he became head of the quantum electronics
research department of AT&T Bell Laboratories at Holmdel, New Jersey. Presently he is Professor of
Physics and Applied Physics at Stanford University (1987), where he holds the Theodore-and-FrancesGeballe professorship and has been head of the Physics Department since 1990. He is a visiting professor at Harvard (1988) and the College de France (1990).
Chu was awarded the 1997 Nobel Prize in Physics along with his American colleague William D. Phillips
and Claude Cohen-Tannoudji from France, for developing “methods to cool and trap atoms with laser
light”.
At room temperature the atoms and molecules of air move vigorously and in completely disorderly
fashion with velocities of around 4000 km/h. At lower temperatures they slow down so that they can
be observed more closely, but they tend to condense so that the distances between their particles become too small to be studied in detail. Experiments in a vacuum are helpful, since the gases do not turn
into liquids or solids, but even at -270¡C the particles continue to move too fast (ca. 400 km/h). Velocities
of less than 1 km/h, which would allow measurements using sophisticated methods on free hydrogen
atoms, are only achieved at one millionth of one degree above absolute zero (-273.15¡C).
The three scientists developed methods to cool and trap atoms with laser light. Atoms irradiated by a
laser are slowed down by the impact of the laser photons. In 1985, Chu installed three pairs of lasers
facing each other around a vacuum chamber. By using the Doppler effect, he succeeded in lowering the
temperature to approx. 240 millionths of one degree above absolute zero, slowing the atoms down to
approx. 30 cm/sec. Chu’s team coined the expression “optical molasses” to describe the movements in
a viscous medium. Still, the atoms “dropped” out of the molasses before they could be studied. Phillips
combined Chu’s method with a technique he developed for trapping sodium atoms by means of magnetic fields (“magneto-optical trap” or MOT). A further refinement of the method by Cohen-Tannoudji
succeeded in lowering the temperature to 0.18 millionth of a degree, reducing the velocity to approx.
70 m/h or 2 cm/sec.

Hiroshi Amano was born in 1960 in Hamamatsu, Japan. He attended Nagoya University where he received his engineering degrees in 1983, ’85 and ’89, all whilst working on Isamu Akasaki’s project to
develop a blue LED. From 1988-92 he worked as a research associate at Nagoya before moving to Meijo
University as an assistant professor, rising to the rank of professor in 2002. In 2010, he moved to the
Graduate School of Engineering, Nagoya University, where he is currently a professor.
Hiroshi is married to Kasumi Amano. The couple have been together for 30 years and have two grownup children.
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Aaron Ciechanover

Johann Deisenhofer

Technion - Israel Institute of Technology

University of Texas

Israel

United States

Chemistry 2004

Chemistry 1988

For the discovery of ubiquitin-mediated protein degradation

For the determination of the three-dimensional structure of a photosynthetic
reaction centre

Aaron Ciechanover is a biochemist who, in 2004, shared the Nobel Prize in Chemistry with fellow Israeli Avram Hershko and Irwin Rose of the US ‘for the discovery of ubiquitin-mediated protein degradation’. Scientists already knew how most proteins are produced but what prevented cells from being
overloaded by stockpiled proteins? In the early 1980s Ciechanover, Hershko and Rose discovered how
redundant proteins were broken down by a regulated system.
Ciechanover was born in 1947 in Haifa, in what was then the British Protectorate of Palestine (it became Israel the following year) and his Polish parents moved there in the 1920s with their families.
Aaron and his elder brother Joseph were encouraged to study from an early age, and it was Joseph who
bought Aaron his first microscope at the age of 11. Ciechanover majored in biology at school, and went
on to receive his MSc in 1970 and his MD in 1975 from the Hadassah Medical School of the Hebrew
University in Jerusalem. After three years military service as a combat physician in the Israel Defense
Forces, he joined Avram Hershko’s laboratory in the Faculty of Medicine at the Technion (Israel Institute of Technology) in Haifa in 1976, where he received his D.Sc. in 1981.
With two fellowships (from the Leukemia Society of America and the Israel Cancer Research Fund),
Ciechanover went on to carry out postgraduate studies under the supervision of Harvey Lodish at MIT.
Three years later, in 1984, he returned to Israel to join the faculty of medicine at the Technion where
he continued his research with many students, fellows and physicians, and where he is currently a
Distinguished Research Professor in the Center for Cancer and Vascular Biology in the Rappaport Faculty of Medicine and Research Institute. In 2000 he received the Albert Lasker Award for Basic Medical
Research and in 2003 the Israel Prize for Biological Research. Among many esteemed institutions, he
is a member of the Israeli Academy of Sciences and Humanities, the Pontifical Academy of Sciences
of the Vatican and the USA National Academy of Sciences (Foreign Associate). He has been married to
Menucha, a physician (geriatrician) and a graduate of Tel Aviv University School of Medicine since 1975.
They have one son, Yitzhak – Isaac. Sadly, his parents did not live to see his success – Aaron’s mother
died in 1958, and his father in 1964.
In the late 1970s and early 80s, Ciechanover, Hershko, and Rose worked together and discovered that
cells destroy redundant proteins in a phased process. A molecule called ubiquitin (“as it was thought to
be ubiquitous – everywhere”) attaches to a target protein and accompanies it to a proteasome – a complex of enzymes that break the protein into shorter peptides that are then further degraded into amino
acids, the basic components of which proteins consist. Only proteins carrying an ubiquitin molecule
are admitted, and the ubiquitin detaches itself to be reused. Their work later made it possible to explain
the cell control processes such as cell division, DNA repair, the mode of action of the immune system,
and the way the cell maintains the quality of its proteins. Diseases, such as certain malignancies and
neurodegenerative disorders, as well as inflammatory diseases, can result when protein degradation
does not work properly, and knowledge of the process has already led to the development of a powerful
anti-cancer drug, and others are in the pipeline.
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Johann Deisenhofer received the 1988 Nobel Prize in chemistry with fellow German biochemists Hartmut Michel and Robert Huber for unravelling how a membrane-bound protein active in photosynthesis is built up. At the time the trio was working at the Max Planck Institute in Munich.
Plants use the energy from light to build organic matter by a process called photosynthesis, creating
the most basic foodstuff in the world’s food chain – vegetation. Furthermore, the plants produce oxygen, which allows bodies to burn the organic matter. Photosynthesis, according to the official Nobel review of the 1988 chemistry award, is “the most important chemical reaction on earth”. The conversion
of energy into photosynthesis and cellular respiration takes place through the transport of electrons
via a series of proteins, which are bound in special membranes. These proteins are difficult to obtain in
a crystalline form, but in 1981 Michel succeeded, allowing him, along with Deisenhofer and Huber, to
study their structure. A simpler form of photosynthesis, which leads to the formation of organic material without liberation of oxygen, is found in certain bacteria.
Deisenhofer was born in Zusamaltheim, Bavaria, in 1943, and grew up on the family farm which, traditionally, he was to inherit, but he had no interest in farming. Instead, after his basic primary school
education, he was sent to a series of schools from 1956, culminating at the Holbein Gymnasium in
Augsburg. In 1965, after 18 months of military service, he entered the Technische Universität in Munich
to study physics. Having concentrated on solid state physics, Deisenhofer switched to biophysics for his
PhD, joining Robert Huber’s new group at the Max Planck Institute in 1971, initially located in Munich
but then moved to Martinsried in 1972.
Deisenhofer worked with Wolfgang Steigemann on the crystallographic refinement of bovine pancreatic trypsin inhibitor, and wrote a popular paper in 1975. He obtained his PhD in 1974 and Huber offered
him a postdoctoral position, which became permanent in 1976. In 1982, Hartmut Michel reported his
success with the crystallisation of the photosynthetic reaction centre from Rhodopseudomonas viridis.
Deisenhofer joined the project to determine the three-dimensional structure of this molecule. Their
success brought a flurry of offers, and Deisenhofer accepted a post as professor of biochemistry at the
University of Texas Southwestern Medical Center in Dallas in March 1988, and as Investigator at the
Howard Hughes Medical Institute. At Howard Hughes he met Kirsten Fischer Lindahl, who he married
in 1989.
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Ivar Giaever

Walter Gilbert

Applied BioPhysics, Inc

Harvard University

United States

United States

Physics 1973

Chemistry 1980

For their experimental discoveries regarding tunneling phenomena in semiconductors and superconductors, respectively

For their contributions concerning the determination of base sequences in
nucleic acids

According to quantum physics, electrons behave both like particles and like waves which can penetrate
barriers that would baffle them if the electrons worked as particles in the classical way. This property is
known as ‘tunnelling’. Ivar Giaever and Leo Esaki (Japan, b.1925) shared one of the 1973 physics awards
“for their experimental discoveries regarding tunnelling phenomena in semiconductors and superconductors, respectively”. The other prize was awarded to Brian Josephson (UK, b.1940) for his theoretical
predictions of properties in a supercurrent flowing through a tunnel barrier.

Born on March 21, 1932 in Boston as the son of an economist teaching at Harvard University, Walter Gilbert majored in physics, graduating as a B.Sc. emeritus in 1953 and obtained his master’s degree in 1954.
In 1957, he was awarded a Ph.D. in mathematics at Cambridge University. Following a post-doctoral
fellowship and after working for a year as a research assistant to the physicist Julian Schwinger (1965
Nobel Prize), both in Harvard, Gilbert was appointed Assistant Professor at the Department of Physics
there in 1959.

Giaever was born in Bergen, Norway, in 1929, the second of three children. He grew up in Toten where
his father was a pharmacist, and received his secondary education in Hamar. After working for a year
at a munitions factory he entered the Norwegian Institute of Technology in Trondheim in 1948, graduating in 1952 with a degree in mechanical engineering. After military service he worked for a year as
a patent examiner for the government before emigrating to Canada in 1954. After a short period as an
architect’s aide he joined Canadian General Electric’s Advanced Engineering Program, moving in 1956
to the US where he completed the GEC’s engineering courses. He joined GEC’s Research and Development Center in 1958, at the same time entering Rensselaer Polytechnical Institute in Troy, NY, where he
obtained a PhD in 1964 – the year he became a naturalised US citizen.

His acquaintance with the molecular biologist James Watson (1962 Nobel Prize for Medicine) inspired
Gilbert to move away from elementary physics and to study the elementary building blocks of organic
life. Asked by Watson to help him isolate an unstable nucleic acid called mRNA, which was thought to
act as a carrier of genetic information, Gilbert soon developed into one of the most outstanding experts
in the field of molecular biology. In 1964, he moved to the Biophysics Department as an Assistant Professor. In 1968 he was appointed Professor for Biochemistry and became an American Cancer Society
Professor of Molecular Biology in 1972.

From 1958–69 Giaever worked in the fields of thin films, tunnelling and superconductivity. In 1960 he
demonstrated the tunnel effect through a thin layer of oxide sandwiched between two superconducting metal layers. His experiment highlighted the so-called energy gap in superconductors, which was
one of the most important predictions of the early theory of superconductivity. Giaever developed his
experiments into a highly accurate method for studying superconductors, and he won the Oliver E
Buckley Prize for his work in 1965.
In 1969 he received a Guggenheim Fellowship and spent a year in Cambridge, England, studying biophysics. On his return to GEC in 1970, he concentrated on studying protein molecules at solid surfaces.
General Electric made him a Coolidge fellow in May, 1973, and he received the Nobel Prize later that
year. Giaever left GEC in 1988 to become both an institute professor at Rensselaer and a professor at the
University of Oslo, Norway. His later work involves studying the motion of mammalian cells in tissue
culture by growing both normal and cancerous cells on small electrodes. He is a member of the Institute of Electrical and Electronic Engineers, and the Biophysical Society. He married Inger Skramstad in
1952 and they have four children and several grandchildren.
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After much varied and successful research, Walter Gilbert was awarded the 1980 Nobel Prize for Chemistry together with the biochemists Frederick Sanger (GB) and Paul Berg (USA). The three scientists
received their prize for their fundamental studies in the field of genetic surgery. Gilbert and Sanger
developed, independently of one another, methods for determining the exact sequence of nucleic acids
in deoxyribonucleic acids. Gilbert and Sanger used restriction enzymes to dissect the DNA double helix into smaller parts and marked the ends radioactively. Following further dissection, the researchers
obtained so-called sub-fragments. The molecular elements were then broken down even further using
chemical degrading solutions.
Finally, they were able to determine the exact position of each nucleic acid. Thanks to Gilbert’s method,
it is possible to pinpoint the positions of the 100,000 to 200,000 human genes in the DNA strand exactly and to find out what their composite molecular sequences are. By automating this “gene sequencing” process, scientists are now able to analyse not just single genes but entire human chromosomes
consisting of between 2000 and 5000 genes. Since 1974 Gilbert has been an American Cancer Society
Professor of Molecular Biology.
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Roy J. Glauber

David J. Gross

Harvard University

University of California, Santa Barbara

United States

United States

Physics 2005

Physics 2004

For his contribution to the quantum theory of optical coherence

For the discovery of asymptotic freedom in the theory of the strong interaction

Light is one of the most intriguing things known to man. In a way it is ‘invisible’ yet lets us see, it is
insubstantial yet it has been captured and condensed and wrought into lasers, it has even been said to
be the key to time travel. Roy Glauber, the Mallinckrodt Professor of Physics at Harvard University and
Adjunct Professor of Optical Sciences at the University of Arizona, was awarded one of the two 2005
physics prizes “for his contribution to the quantum theory of optical coherence”. The other prize was
shared by John Hall (USA) and Theodor Hänsch (Germany) “for their contributions to the development
of laser-based precision spectroscopy”. Just like radio waves, light is a form of electromagnetic radiation
– it can be considered both as waves and as a stream of particles. Glauber’s theoretical description of
the behaviour of light particles established the basis of Quantum Optics. He could explain the fundamental differences between hot sources of light such as light bulbs, with a mixture of frequencies and
phases, and lasers which give a specific frequency and phase.
Roy Jay Glauber was born in New York in 1925. As a child he was a talented artist but also joined an
astronomy club and had a potentially dangerous fascination with electricity. He attended Bronx High
School of Science, which opened in 1938, and in 1941 graduated to Harvard University. At the age of 18 he
was drafted into the Manhattan Project, calculating the critical mass for the atom bomb. He returned to
Harvard, to gain his BSc in 1946 and his PhD in 1949, after which his former boss, Robert Oppenheimer,
invited him to spend a postdoctoral year in Princeton at the Institute for Advanced Study. There he met
Wolfgang Pauli and later worked with him in Zürich before returning to Princeton for a further year.
After a temporary teaching post at Caltech, where he studied electron diffraction by molecules and became interested in scattering theory, he returned to Harvard in 1952 where he continued this interest.
The result was a nuclear diffraction theory similar in some ways to optical diffraction theory. The late
1950s brought the development of the laser. Glauber began to work on quantum optics and in 1963 he
created his prize-winning model for photodetection. Apart from the Nobel, Glauber has received many
honors for his research, including the AA Michelson Medal (1985), the Max Born Award (1985) and the
Dannie Heineman Prize (1996). Glauber’s research at Harvard continues in areas of quantum optics, as
well as topics in high-energy collision theory, and the statistical correlation of particles produced in
high-energy reactions. In 1960 he married Cynthia Rich, but were divorced in the early 1970s. Glauber
raised their two children, Jeffrey and Valerie, as a single father. He now has several grandchildren.
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As every schoolchild knows, everything is made up from atoms. Every atomic nucleus is made up from
quarks – the smallest ‘building block’ there is. What acts as the cement, binding the blocks together, is
the ‘strong force’, also known as the ‘colour force’, which acts between the quarks inside the proton and
the neutron. However, unlike conventional forces such as magnetism or gravity, where the effects are
stronger the closer together the objects are, the strong force works more like a rubber band, stronger –
as if stretched – when the quarks are apart, but relaxed when the quarks are in close proximity. Then
the force is so weak that they behave almost as free particles. This phenomenon is called ‘asymptotic
freedom’.
It was for this discovery that Gross, working with Frank Wilczek, and David Politzer, working independently, were awarded the Nobel Prize in Physics, 30 years after the theory was published in 1973 in a
mathematical framework that came to be known as Quantum ChromoDynamics, QCD. This was an
important contribution to the Standard Model, the theory that describes all physics connected with
the electromagnetic force (which acts between charged particles), the weak nuclear force (which acts
in radioactive decay) and the strong force.
David Jonathan Gross was born in Washington, DC, in 1941, the eldest of four sons and the grandson of
Jewish immigrants from Czechoslovakia-Hungary, and David’s first ‘job’, at the age of 11, was to proofread his father’s book, The Legislative Struggle: A Study in Social Combat. His father helped write the
US Employment Act of 1946 and accompanied the first US diplomatic/aid packages to Israel in 1953.
His mother was born in the Ukraine, moving to the US after WWI, and was a chemistry graduate. The
Grosses remained in Israel and David became an avid reader and student, interested in physics and
mathematics, soon exceeding the knowledge of his teachers. He gained a BSc at the Hebrew University
and went on to take his physics doctorate from the University of California at Berkeley.
In 1966 he was nominated to the Harvard Society of Fellows and in 1969 he joined the Princeton faculty as an assistant professor and stayed for 27 years. His students there included his fellow laureate
Frank Wilczek. After the discovery of asymptotic freedom, Gross continued to work on QCD but in the
early 1980s, he began to work on string theory and in 1984 discovered the heterotic string, which it was
hoped might explain the Standard Model – unifying all the forces of nature and confronting quantum
gravity. In 1996 he accepted the directorship of the Institute for Theoretical Physics in Santa Barbara. He
has two children by his first wife, Shulamith Toaff and a stepdaughter with his second wife, Jacquelyn
Savani.
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Theodor W. Hänsch

Serge Haroche

Ludwig Maximilians University of Munich (LMU)
Max Planck Institute of Quantum Optics

Collège de France

Germany

France

Physics 2005

Physics 2012

For their contributions to the development of laser-based precision spectroscopy,
including the optical frequency comb technique

For ground-breaking experimental methods that enable measuring and manipulation of individual quantum systems

Theodor Wolfgang Hänsch shared one of the two 2005 physics prizes with John Hall of the USA for
their independent development of laser-based precision spectroscopy. The other prize was awarded
to Roy Glauber (USA) for his theory on the behaviour of photons. Light, like radio waves, is a form of
electromagnetic radiation. Different colours come from light at different frequencies. Hall and Hänsch
have made it possible to measure frequencies with an accuracy of fifteen digits, allowing lasers to be
fine-tuned to produce extremely narrow-band radiation.
Hänsch was born in Heidelberg, Germany, in 1941. The family lived in a house that had belonged to
chemist Robert Bunsen, and Theodor’s father brought home a Bunsen burner to demonstrate some
simple chemistry, burning table salt and explaining the sodium caused a bright yellow flame. “It was
obvious to me that I had to find out more about light and atoms”, Hänsch recalls. At 16, he built a Geiger
counter and set his sights on becoming a nuclear physicist. Hänsch was educated at the Helmholtz
Gymnasium and progressed to Heidelberg University, gaining his PhD in 1969. In 1970, he left Germany
to join Arthur Schawlow, co-inventor of the laser, at Stanford. There Hänsch invented a laser with a
high spectral resolution (i.e. all the photons emitted had nearly the same energy, to within one part in
a million).
Based on a laser he had seen at Bell labs, Hänsch and Schawlow invested in a similar device. Hänsch
used a pocket telescope to spread the beam and observed a dramatic improvement in the laser line
width, reducing the spectral width to 0.0004 nm. He devised a scheme for saturation spectroscopy – a
technique later known as Hänsch-Bordé method, since Christian Bordé in Paris had pursued similar
ideas. In 1973, Schawlow and Hänsch were named California Scientists of the Year. Hänsch remained at
Stanford, rising to professor in 1975, before returning to Germany in 1986. In Germany, Hänsch joined
the Ludwig Maximilians University of Munich as a professor and set up a new laser spectroscopy lab at
the Max Planck Institute in Garching, where he is now a director.
It was in Garching, at the end of the 1990s, that Hänsch developed the ‘frequency comb synthesiser’,
which produces frequency measurements for light across the spectrum so precise – to one part in a
hundred trillion – that it is possible to search for changes in the fundamental physical constants of
the universe over time and, more prosaically, develop accurate clocks and improved global positioning
system (GPS) technology. Hänsch’s team also created a Bose-Einstein condensate in 1998, and created
the first continuous wave atom laser in 1999. He has received several honours, including the Gottfried
Wilhelm Leibniz Prize, the highest honour awarded in German research.

Quantum mechanics involves events at a subatomic level invisible to the naked eye, where things happen contrary to our expectations and experience in the ‘real’ world. One example of this contrary behavior is superposition, where a quantum particle can be in several different states simultaneously.
Most people are familiar with the notion of Schrödinger’s Cat, albeit at a basic level similar to the ‘if a
tree falls in a forest…’ conundrum. The cat is in a box, we don’t know if it is alive or dead, therefore it is
both.
The theory is a bit more complex than that - Austrian physicist and 1933 Nobel Laureate Erwin
Schrödinger was trying to explain the nature of quantum superposition, in which a particle can be in
several states at once. The cat in his ‘thought-experiment’ is completely isolated from outside influences in a box with a bottle of cyanide that will be released when a radioactive atom decays. The decay
is governed by the laws of quantum mechanics, according to which the radioactive material is in a
superposition state of both having decayed and not yet decayed. Therefore the cat must also be in a
superposition state of being both dead and alive. Quantum superposition is so sensitive to interaction
with the environment that the slightest attempt to observe the cat would immediately ‘collapse’ the
‘cat-state’ to one of the two possible outcomes – dead or alive.
Serge Haroche and David Wineland, working independently but joint winners of the 2012 Nobel Prize
for physics, found ways to sneak a peek inside the box although, instead of a cat, they trapped quantum
particles and put them in cat-like superposition states.
In their Paris laboratory, Haroche and his research group set out to trap light itself. Microwave photons
bounce between two mirrors, about three centimetres apart. The mirrors are cooled to a temperature
just above absolute zero and are made of a superconducting material so reflective that a single photon
can bounce back and forth inside the cavity for almost a tenth of a second before it is lost or absorbed.
In this brief time the photon travels 40,000 kilometres, equivalent to about one trip around the Earth.
During this time, Haroche uses specially prepared Rydberg atoms, which are roughly 1,000 times larger than typical atoms to both control and measure the microwave photon. These atoms are passed
through the cavity in a controlled manner, during which the interaction between the photon and the
atom creates a change in the phase of quantum state of the atom. This phase shift can be measured
when the atom exits the cavity, and thus a single photon can be measured without destroying it.
Serge Haroche was born in Casablanca in September 1944. In 1956, at the end of the French protectorate treaty, he left Morocco for France with his family. He attended the Ecole Normale Supérieure (ENS)
where, under the supervision of Nobel laureate Claude Cohen-Tannoudji, he wrote a PhD dissertation
on dressed atoms. He then spent a year as a visiting post-doc in Stanford University, California, working
with another Nobel laureate, Arthur Schawlow.
During the 1970s, Haroche developed new laser spectroscopy methods based on the study of quantum
beats and superradiance. He then studied Rydberg atoms, named after Swedish physicist Johannes
Rydberg. These giant atoms are particularly sensitive to microwaves, which makes them well adapted
for studying the interactions between light and matter. ...
continued on page 38
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Stefan W. Hell

Gerardus ‘t Hooft

Max Planck Institute for Biophysical Chemistry

Utrecht University

Germany

Netherlands

Chemistry 2014

Physics 1999

For the development of super-resolved fluorescence microscopy

For elucidating the quantum structure of electroweak interactions in physics

Optical microscopes have been around for more than 400 years, steadily improving, but for the past
century it was thought they had reached the limit of their ability. The 2014 Nobel Prize for chemistry
was awarded to three men who showed that such limits could be overcome, if not actually broken.

Science is in Gerardus ‘t Hooft’s blood. In 1953, his grand-uncle Frits Zernike, received the Nobel Prize in
Physics, his grandfather PN van Kampen was a biology professor, and his uncle, Nicolaas van Kampen
was professor of theoretical physics at Utrecht.

In the 1590s the first microscopes were more like telescopes with additional lenses to examine items
close up. With a magnification of x9, they were more a novelty than anything else. Within a century,
however, they were an invaluable tool for scientists – Robert Hooke’s illustrated Micrographia of 1665
includes detailed drawings of anything from fleas to snowflakes and the first observation of what we
now know as plant cells.

Gerardus, born in Dan Helder in 1946, was late in learning to read, write, or even speak, but he was
advanced in engineering. He experimented with Meccano sets and radio kits. When his father, a naval
engineer, bought him books about ships and cars, he rejected them, saying: “Those things have already
been invented. I want to discover new things.” At the Dalton Lyceum in The Hague he excelled at mathematics (at 16, he came second in a National Math Olympiad), chemistry and physics (where his arguments caused a textbook to be rewritten), and was encouraged in biology due to the staff’s regard for
his grandfather. He progressed to the State University of Utrecht where his uncle was teaching but,
keen to get to grips with subatomic particles, he studied instead under Martinus Veltman. Veltman had
been working on a paper by CN Yang and RL Mills regarding massless particles, which was considered
brilliant but useless for, as he explained to his student: “It describes particles which do not exist”.

In the 1850s German engineer Carl Zeiss, with the aid of optics specialist Otto Schott, began systematically improving lenses and construction of microscopes, but Zeiss also hired Ernst Abbe to help the
project. Abbe used theoretical principles of optics to improve the design, but declared in 1873 that there
was a finite limit to a microscope’s power – because optical microscopes rely on wavelengths of light,
and therefore nothing smaller than half a wavelength or 200 nanometres (millionths of a millimetre)
could be observed. Although electron microscopes have since then been developed, capable of registering items just 1 nm across, they have their drawbacks and cannot be used on living cells and tissue. Hell
says he felt “instinctively” that optical microscopes based on lenses could go beyond Abbe’s limit, but
that it “hadn’t been thought through”.
Stefan Walter Hell was born in Arad, Romania, in December 1962, originating actually from nearby
Santana (German: Sankt Anna), a larger rural community founded by German immigrants in the 18th
century. There he grew up and attended primary school. He spent one year of secondary education
at Nikolaus Lenau High School in Timisoara before persuading his parents to move to West Germany
in 1978. The family (his father was an engineer and his mother a teacher) settled in Ludwigshafen in
the south-west. He enroled at Heidelberg University in 1981 and left with his PhD in physics (studying
confocal microscopy) in 1990.
There followed a brief period as an independent inventor, during which Hell developed his ideas for improving depth resolution in confocal laser microscopy. He then joined the European Molecular Biology
Laboratory in Heidelberg (from 1991-93) where he further developed his ideas into what is now known
(slightly erroneously and not his choice) as 4Pi microscopy, which allows up to seven times sharper in
depth resolution than previous models.
Feeling that a more radical step would be feasible, and not finding a receptive place in Germany, Hell
took his plans to the University of Turku in Finland where, apart from a six month placement as visiting scientist at Oxford University, UK, he worked from 1993-96 as a senior scientist. A few weeks after
his arrival, Hell realized the principle of stimulated emission depletion (STED) microscopy which he
then worked out and published with Jan Wichmann. This was to become the first microscope to radically cross Abbe’s threshold and by and large his Nobel-winning design. Yet his idea was met with disbelief, not only in Germany, but worldwide.

Scientists had formulated several different theories in attempts to describe the electromagnetism and
the weak nuclear force as the products of one single force. These theories were without a mathematical
foundation, but Veltman suspected that the Yang-Mills theory had to be the key to the problem, and
had started designing a computer program to prove it. The duo joined forces in 1969. The next year ‘t
Hooft attended a summer course in Corsica under Maurice Lévy. He formulated Feynman rules and
derived identities for the Yang-Mills particles and in 1971 published his findings. The two men then
used Veltman’s computer to calculate the properties of the W and Z particles predicted by the theory.
The ‘t Hooft-Veltman model allowed scientists to calculate the physical properties of other subatomic
particles.
In 1999 the two men shared the Nobel Prize in Physics “for elucidating the quantum structure of electroweak interactions in physics”. Needless to say, ‘t Hooft passed his PhD in 1972. The same year he married Albertha Schik, a medical student at Utrecht (they have two daughters).
The duo then joined CERN in Geneva, where ‘t Hooft applied the Yang-Mills theory to the quark confinement problem. This led him to other important discoveries. In 1976, he was guest lecturer at Harvard
and Stanford in the US, and returned to Utrecht as a full professor. In the 1980s, he studied superstring
theories but found himself more in sympathy with Stephen Hawking’s notions about black holes. In
1986, ‘t Hooft was awarded the Lorentz Medal. An asteroid (9491 Thooft) is named in his honour; and he
has written a constitution for its future inhabitants.

However, in 1996, senior scientists at the Max Planck Institute for Biophysical Chemistry in Göttingen,
Germany realized the potential of Stefan Hell’s vision. In December that year he returned to ...
continued on page 38
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Robert Huber

Brian D. Josephson

Max Planck Institute of Biochemistry

University of Cambridge

Germany

United Kingdom

Chemistry 1988
For the determination of the three-dimensional structure of a photosynthetic
reaction centre

Physics 1973
For his theoretical predictions of the properties of a supercurrent through a
tunnel barrier, in particular those phenomena which are generally known as the
Josephson effects

“Photosynthesis is the most important chemical reaction on earth”. This is the beginning of the official
Nobel press release for the 1988 chemistry award, which was shared by three scientists for their determination of the three-dimensional structure of a photosynthetic reaction centre.

According to quantum physics electrons behave both like particles and like waves, which can penetrate
barriers that would obstruct its passage if the electron worked as a particle in the classical way. This
property is known as ‘tunnelling’.

Robert Huber, Hartmut Michel from the Max Planck Institute (MPI) of Biochemistry in Martinsried and
MPI of Biophysics in Frankfurt am Main and their fellow German, Johann Deisenhofer, based in the US,
received the award for unravelling the full details of how a membrane-bound protein is built up. Most
schoolchildren know that plants use the energy of light to build organic substances by a process called
photosynthesis but don’t always appreciate that this is, in effect, how the most basic foodstuff in the
world’s food chain is created. The energy for life processes is then produced largely in the combustion
of the organic substances by the oxygen in the air in cellular respiration; simply put, oxygen in the air
allows bodies to burn calories and this oxygen is produced by plants through photosynthesis.

Brian Josephson received one of the two 1973 physics prizes for his theoretical predictions of properties
in a superconducting current flowing through a tunnel barrier. Ivar Giaever (USA) and Leo Esaki (Japan)
shared the other prize for their experimental discoveries regarding tunnelling phenomena in superconductors and semiconductors respectively. Esaki, at Sony in Japan, led the way. He proved in 1958
the existence of a new kind of tunnelling phenomenon in a semiconductor. In 1960 Giaever at General
Electrics in the US demonstrated the tunnel effect through a very thin layer of oxide surrounded by
metal in a superconducting or normal state.

The conversion of energy in photosynthesis and cellular respiration takes place through transport of
electrons via a series of proteins, which are bound in special membranes. These proteins are difficult
to obtain in a crystalline form but in 1982 Michel succeeded, allowing him, along with Deisenhofer
and Huber, to study their structure. A simpler form of photosynthesis, which leads to the formation of
organic material without liberation of oxygen, is found in certain bacteria.
Robert Huber was born in Munich in 1937 and had a younger sister. He entered the Humanistische
Karls-Gymnasium in 1947 with a sketchy education due to the war, but was fascinated by chemistry
and read all the textbooks he could get. In 1956 he moved to the Technische Hochschule in Munich and
earned a Chemistry degree in 1960. He went on to study crystallography under W Hoppe achieving his
PhD in 1963. In 1971 he became the director at the Max Planck Institute of Biochemistry, but remained
associated with the Technische Universität in Munich, where he became a professor in 1976. At the
Max Planck Institute, Huber’s team studied proteins, often in collaboration with scientists and industry elsewhere with a focus on proteins of medical interest and use in plant protection. They discovered
and documented the role of flexibility for protein structure and function. They also developed methods
that are used in many laboratories in the world today to quantify the protein’s structure through crystallography. He co-founded two Biotech companies located in Martinsried, PROTEROS offering services
in Structural Biology and SUPPREMOL developing a new therapeutic protein modulating the immune
response in autoimmune diseases. He serves as a scientific advisor in other companies and as editor of
the Journal of Molecular Biology.

These experiments inspired Brian Josephson – then a graduate student at Cambridge – to analyse the
tunnelling theory, which led him in 1962 to predict new phenomena in superconductors. Generally
known as the Josephson effect this includes the phenomenon of a current flow across a very thin insulating barrier between two weakly coupled superconductors, known as a Josephson junction, The
DC Josephson effect refers to a current flow crossing the insulator owing to tunnelling even when no
voltage is applied. With a fixed voltage across the junction a high-frequency tunnel current is observed.
His predictions were later confirmed by experiments and have caused a revision of the values of the
fundamental constants, a new method for measuring voltages and magnetic fields and an extremely
sensitive interferometric method. Using Josephson’s discoveries, researchers at IBM created computer
switches that increased speeds from 10 to 100 times faster than conventional silicon-based chips, vastly increasing data processing capabilities.
Brian David Josephson was born in Cardiff, Wales, in 1940. He entered Trinity College, Cambridge, and
received his BA in physics in 1960, followed by his MA and PhD in 1964. He published his first work,
dealing with aspects of the special theory of relativity and the Mössbauer effect, while still an undergraduate. He was elected a Fellow of Trinity in 1962, the same year he published his theories on tunnelling. After his PhD, Josephson served as a research professor at the University of Illinois, US, from
1965–66 and in 1967 returned to Cambridge as assistant director of research. He was elected a fellow of
the Royal Society in 1970. He retired in 2007 as a professor at Cambridge and is now emeritus professor.
Presently he serves as director of the mind-matter unification project in the Theory of Condensed Matter research group. Brian and his wife Carol have one daughter.

After his retirement in 2005, he has taken up posts at Cardiff University and at the Universität Duisburg-Essen and will spearhead the development of Structural Biology at the university on a part-time
basis. Huber has four children with his former wife Christa. He is married to Brigitte Doleschel.
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Takaaki Kajita

Martin Karplus

University of Tokyo

Harvard University

Japan

United States

Physics 2015

Chemistry 2013

For the discovery of neutrino oscillations, which shows that neutrinos have mass

For the development of multiscale models for complex chemical systems

As you read this you, and everything around you, is being bombarded by billions of neutrinos – subatomic particles travelling at almost the speed of light, both from the sun and the depths of space. You
don’t feel them as they pass harmlessly through your body.
The 2015 Nobel Prize for physics was awarded jointly to Takaaki Kajita and Canada’s Arthur McDonald for showing experimentally that neutrinos have mass. In doing so they showed that the laws on
elementary particles have to be understood more deeply, because the Standard Model is proven to be
incomplete.
Neutrinos are neutral leptons – elementary particles that, unlike their charged lepton counterparts
(such as electrons) rarely interact with anything, Electrons are the lightest and most stable of three
types of charged lepton (the others being tau and muon) and each of these has a neutral counterpart,
making three ‘flavours’ altogether. Of these, charged electrons are the best known as they are a common component in atoms. The tau, muon and electron neutrinos, because they rarely interact, are
rarely seen.
Their existence was first suggested by Austrian physicist Wolfgang Pauli as a way to explain the conservation of energy in atomic decay. It wasn’t until nuclear power became commonplace in the 1950s
that traces of these ‘poltergeist’ particles were first observed. Within a decade, neutrinos formed in the
giant fusion reactor that is our sun were regularly being tracked but scientists noted the number observed was up to two thirds less than the figures calculated. It was suggested that, while the sun only
produces electron neutrinos, if some of these could change into muon and tau neutrinos that would
account for the shortfall. The problem was that if neutrinos were truly massless such reactions could
not occur.
Takaaki Kajita headed a data analysis team of the Super-Kamiokande experiment – a vast tank filled
with 50,000 tonnes of water so pure that light travels through it more easily than through normal
water but, crucially, is slowed to 75 per cent of its speed in the vacuum. The tank is housed in Kamioka
in a mine a kilometre below the surface to reduced cosmic ray background. Cosmic neutrinos pass
through the trap but just occasionally one will collide with an atomic nucleus in the water, creating a
new charged particle - muons from muon-neutrinos and electrons from electron-neutrinos. When this
happens a faint spark is created. This is Cherenkov light, which arises because the particle travels faster
than the speed of the now-slowed light. The shape of the light denotes what type of neutrino caused it,
and where it comes from.

Martin Karplus was born in Vienna, Austria, in 1930. He received his BA from Harvard College in 1950
and his PhD from Caltech in 1953. He worked at Oxford University as an NSF postdoctoral fellow from
1953 until 1955, when he joined the faculty of the University of Illinois. In 1960 Karplus became professor at Columbia University, and in 1966 at Harvard University. He was named Theodore William
Richards Professor of Chemistry there in 1979. He is also Professeur Conventionné at the Université
Louis Pasteur. He is a member of the National Academy of Sciences (USA), the American Academy of
Arts & Sciences, and a foreign member of the Netherlands Academy of Arts & Sciences and the Royal
Society of London. He is a Commander in the French Legion of Honor. He has been received honorary
degrees from the University of Sherbrooke, the University of Zurich, and Bar-Ilan University, as well as
numerous awards for his many contributions to science, including the 2013 Nobel Prize in Chemistry.
Early in his career Karplus studied magnetic resonance spectroscopy; of particular interest was his
theoretical analysis of nuclear spin-spin coupling constants. He made fundamental contributions to
the theory of reactive collisions between small molecules based upon trajectory calculations. He was
one of the first researchers to apply many-body perturbation theory to atomic and molecular systems.
He has studied quantum mechanical processes in biological molecules, such as the bonding of oxygen
to hemoglobin and the photochemistry of visual pigments. His more recent work has been concerned
with the development of molecular dynamics and other simulation methods for the elucidation of the
properties of proteins and nucleic acids. He is now studying enzymatic reactions, protein folding, and
the function of biomolecular motors.
Over the years, Dr. Karplus has conducted research in many areas of theoretical chemistry and biochemistry and has presented his results in over 800 journal articles and book chapters, as well as two
books. His primary interest has been to develop and employ theoretical methods for increasing our
understanding of chemical and biological problems. His contributions have been instrumental in the
transformation of theory from a specialized field to a central part of modern chemistry and more recently of structural biology.

The Super-K was set up in 1996 and within two years Kajita’s team had detected 5,000 signals from all
directions. However, they noticed fewer coming up through the earth than down from the sky. As the
planet should pose little trouble to passing neutrinos they deduced that the muon-neutrinos may have
switched to the third type – tau-neutrinos. And in order to effect such a change, the neutrinos had to
have mass.
While Super-Kamiokande observed neutrino oscillations between muon and tau neutrinos, SNO observed oscillations between electron neutrinos and muon and tau neutrinos. Counting only neutrinos
from the sun, which only produces electron neutrinos, the SNO team counted all three flavours of ...
continued on page 38
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Klaus von Klitzing

Arthur B. McDonald

Max Planck Institute for Solid State Research

Queen‘s University

Germany

Canada

Physics 1985

Physics 2015

For the discovery of the quantized Hall effect

For the discovery of neutrino oscillations, which shows that neutrinos have mass

Physics, for Klaus von Klitzing, was a natural progression from a childhood fascination with mathematics. He was born in 1943, in what was then German- occupied Poland, and moved to West Germany
after the war. His parents encouraged the young Klaus in his interest in maths, but at the Technical
University of Brunswick, he says, he had a revelation. “I was a little bit disappointed how dire mathematics may be – you have no connection, sometimes, to the real world,” he explains. “I discovered that
physics is a very nice field to use mathematics in a very efficient way. So, I changed direction to physics.”
He graduated in 1969, and earned a doctorate in physics at the University of Wurzburg in 1972, with a
thesis on galvanomagnetic properties of tellurium in strong magnetic fields. He stayed there for more
than 11 years, carrying out additional research at the Clarendon Laboratory, Oxford and High Magnetic
Field Laboratory, Grenoble.
It was in Grenoble, in February 1980, that he made the discovery for which he was awarded the Nobel
Prize in Physics. He noticed that at low temperatures, electrical resistance in a magnetic field varied
not in a smooth scale but in a series of precise jumps. The size of those jumps is directly related to the
so-called fine-structure constant, which is just a number and can be interpreted as the ratio between
the velocity of an electron in Bohr’s model of an atom to the speed of light. The discovery allows a connection of the electrical resistance to fundamental constants and is worldwide used for accurate calibrations of resistances. The ‘von Klitzing constant’, RK = h / e2 = 25812.80572(95)Ω, is named in honour
of Klaus von Klitzing’s discovery of the Quantum Hall Effect. His experiments enabled other scientists
to study the conducting properties of electronic components with extraordinary precision, vital in the
field of computer science and other new technology.
Later in 1980 he became a professor at the Technical University of Munich, and in 1985, the year of
his award, he became director of the Max Planck Institute for Solid State Research in Stuttgart. Over
the years, he has won several scientific awards, received several honorary degrees, held memberships
in various academic societies and published in numerous publications. Today, von Klitzing’s research
focuses on the properties of low dimensional electronic systems, typically in low temperatures and in
high magnetic fields. He is also interested in nano-science, bringing physics, chemistry and biology
together, and says children should be encouraged from a very young age to take an interest in science and nature. “Children like to learn and ask questions”, he says. “In this they are like scientists. You
should not believe that scientists know everything – that they can do everything. Normally, there are
more questions than answers.” “I want to show that this is a really wonderful world.”

Neutrinos are everywhere. These subatomic particles are forged in the heat of nuclear reactions in the
sun and are blasted out, constantly bombarding the Earth... and passing harmlessly through it and us.
They are very penetrating and so are excellent candidates to provide information about the nuclear reactions that power the sun. However, this also makes them very hard to detect and so detectors the size
of a ten storey building are required to observe one an hour from the millions that strike each square
centimeter of the earth per second.
According to the Standard Model of particle physics, neutrinos are massless and do not oscillate between the three types, known as electron, muon and tau neutrinos. Teams led by McDonald and his
co-winner Kajita showed effects which were clearly explained by the neutrinos oscillating between the
different types. This can only occur if they have a non-zero mass.
This observation, at a quantum level of particle physics, solved a problem that has puzzled physicists
for decades – that up to two-thirds of neutrinos from the sun were ‘missing’ in experimental measurements compared to theoretical calculations. The observation that they were changing their type and
being missed in the previous measurements requires that the Standard Model of particle physics must
be revised as we expand our understanding of matter and our view of the universe. It also confirms the
calculations of how the sun burns with great accuracy.
McDonald was director of the Sudbury Neutrino Observatory (SNO) in Ontario, Canada. The project ran
from 1999-2006 and involved a large tank of 1,000 tonnes of heavy water situated in an ultra-clean
laboratory in an active nickel mine 2,100m below ground. The solar neutrinos produced bursts of light
in the heavy water tank that was insulated by a jacket of normal water, and was monitored by 9,400
photomultiplier tubes, which can detect individual photons. Radioactivity was stringently controlled
by careful choice of detector materials and by maintaining ultra-clean conditions while constructing
the detector. By the use of heavy water, it was possible to observe two interactions of neutrinos, one
sensitive only to the electron neutrinos produced in the sun, and another equally sensitive to all three
neutrino types. By comparing these two interaction rates, it was possible to show conclusively that
about two-thirds of the electron neutrinos had oscillated into muon or tau neutrinos.
Arthur Bruce McDonald was born in August 1943 in Sydney, Nova Scotia, Canada. He studied physics at
Dalhousie University in Halifax, Nova Scotia, gaining his BSc in 1964 and MSc a year later before moving to California Institute of Technology, where he gained his PhD in 1969. He worked as a research
officer at Chalk River Nuclear Laboratories in Ontario from 1970-82, after which he joined the faculty at
Princeton as professor of physics. In 1989 he returned to Canada as a professor at Queen’s University in
Kingston, where he became the Gray Chair in Particle Astrophysics until his retirement in 2013.
He is a board member of the Perimeter Institute for Theoretical Physics in Waterloo, Ontario, a fellow of
the American Physical Society, the Royal Society of Canada, and of Great Britain’s Royal Society. Among
other awards he is a Companion of the Order of Canada, the recipient of the Killam Prize in the Natural
Sciences; the Henry Marshall Tory Medal from the Royal Society of Canada; the European Physics Society Prize for Particle Astrophysics; the Fundamental Physics Prize and, on hearing of his Nobel win,
says his first reaction was to hug and thank his wife.
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Hartmut Michel

William D. Phillips

Max Planck Institute of Biophysics

National Institute of Standards and Technology (NIST)

Germany

United States

Chemistry 1988

Physics 1997

For the determination of the three-dimensional structure of a photosynthetic
reaction centre

For development of methods to cool and trap atoms with laser light

German biochemists Hartmut Michel, Robert Huber and Johann (Hans) Deisenhofer (now based in the
US), received the 1988 Nobel Prize in chemistry for unravelling how a membrane-bound protein active
in photosynthesis is built up. At the time the trio all worked at the Max Planck Institute in Munich.
Plants use the energy of light to build organic matter, creating the most basic foodstuff in the world’s
food chain – vegetation. Furthermore, plants produce oxygen, which allows bodies to burn the organic
matter. “Photosynthesis”, says the official Nobel press release of the 1988 chemistry award, “is the most
important chemical reaction on earth”. The conversion of energy in photosynthesis and cellular respiration takes place through the transport of electrons via a series of proteins, which are bound in special
membranes. These proteins are difficult to obtain in a crystalline form, but in 1981 Michel succeeded,
allowing him, along with Deisenhofer and Huber, to study their structure.
Michel was born in Ludwigsburg, Germany in 1948. He was an active, outdoors child and a good pupil
and joined a circulating library, reading several educational books per week. After his military service,
he entered the University of Tubingen in 1969 to study biochemistry, graduating in 1974, and working
under Dieter Oesterhelt at the Max-Planck-Gesellschaft in Tubingen and the University of Wurzburg,
where he obtained his PhD in 1977. While exploring ways to produce light-driven amino acid uptake,
Michel found that a sample of delipidated bacteriorhodopsin yielded solid, glass-like aggregates when
stored in a freezer. Thus he was convinced that it should be possible to crystallise membrane proteins,
which was considered impossible at the time. With Oesterhelt’s help, Michel soon produced a twodimensional membrane crystal of bacteriorhodopsin and the first real three-dimensional crystals
in April 1979. The pair joined the Max Planck Institute of Biochemistry near Munich, where Michel
worked with Hans Deisenhofer, a member of Robert Huber’s department, an expert in X-ray crystallographic protein structure analysis.
He also spent four months at the Medical Research Council in Cambridge, England performing X-ray
experiments and improving the crystallisation method. Back in Munich, Michel crystallised several
other membrane proteins, mainly photosynthetic ones, achieving his first success with the reaction
centre from the purple bacterium Rhodopseudomonas viridis in 1981. The following year Michel was
joined by Hans Deisenhofer in the reaction centre project and the pair became fast friends and colleagues. In 1987 Michel became a department head and director at the Max Planck Institute of Biophysics in Frankfurt am Main. He has received various prizes and awards, several with Deisenhofer and
Huber. Michel is married to Elena Olkhova.
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William Daniel Phillips is an American physicist who shared the 1997 physics prize with Steven Chu
(US) and Claude Cohen-Tannoudji (France). All three developed methods of cooling and trapping atoms
using lasers. At room temperature atoms and molecules in the air move in random directions at about
1000 km/s. Such high velocities make it difficult to perform precise measurements on atomic gases at
ordinary temperatures. Conventional refrigeration of the gas would lower the atom’s velocity, but at
temperatures sufficiently cold to make the most precise measurements, the gas would condense into
a liquid or a solid. The three laureates, working independently but in close communication, developed
methods to cool gases by pushing on the atoms with laser light, and to trap them, suspending them in
space using laser light or magnetic fields.
Phillips was born in Wilkes-Barre, Pennsylvania, in 1948. He was a keen reader and, like many Nobel
laureates, played with erector sets, microscopes and chemistry sets as a child. In 1956, the family moved
to Butler, near Pittsburgh, and William entered an experimental ‘accelerated’ class, learning French and
advanced mathematics. In 1966 he progressed to Juniata College, learning physics with calculus under
an inspiring teacher, Ray Pfrogner, and under the instruction of Wilfred Norris starting a laboratory
course normally taken by third-year students. Phillips proved a point by being the first physics student
from his school to be accepted to Princeton – but instead decided to go to MIT, studying under Dan
Kleppner. Just before going to MIT he married his high school sweetheart, Jane Van Wynen, and the
couple moved to Boston. They have two children.
For his thesis research Phillips measured the magnetic moment of the proton in water (to date, his is
still the most accurate determination), and went on to explore the potential of some ‘new toys’ – tunable dye lasers. He embarked on an experiment to study the collisions of laser-excited atoms. After
completing his work in 1976 he continued to work on collisions and attempted some work on Bose-Einstein condensation. In 1978 he moved to the National Bureau of Standards (later NIST), in Gaithersburg,
Maryland, where he began to work on laser cooling.
Working with Hal Metcalf, and others he developed methods for slowing an atomic beam using the
force exerted by laser light. Then, building on Chu’s work, Phillips improved the measurement of the
laser-cooled atoms, which reached a temperature six times lower than the theoretical limit. CohenTannoudji, Chu and their colleagues refined the theory, and they and Phillips found methods of cooling atoms to even lower temperatures. This was a major step on the path to achieving Bose-Einstein
condensation in atomic gases (by Carl Wieman, Eric Cornell and Wolfgang Ketterle – created Nobel
laureates in 2001).
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Carlo Rubbia

Bert Sakmann

CERN – European Organization for Nuclear Research

Max Planck Institute of Neurobiology

Switzerland

Germany

Physics 1984

Physiology/Medicine 1991

For their decisive contributions to the large project, which led to the discovery of
the field particles W and Z, communicators of weak interaction

For their discoveries concerning the function of single ion channels in cells

With a teacher for a mother and an electrical engineer for a father, it is little wonder that Carlo Rubbia
turned out as such a bright spark as a child, reading widely on electrical and mechanical engineering.
He was born in Gorizia, Italy, in 1934, but his family moved to Udine when his home region was taken
over by Yugoslavia at the end of World War II. After high school, he applied to study physics at the Scuola Normale in Pisa but failed the entry exam. He instead started an engineering course in Milan when
a successful Pisa candidate dropped out and Rubbia was offered his place. He helped develop pulsed
gas particle detectors and gained his degree with a thesis on cosmic ray experiments. In 1958, he joined
Columbia University in the US as a researcher to gain experience of particle accelerators, and became
interested in weak interactions. He was lured back to Europe by the first joint European scientific project at the newly founded European Organization for Nuclear Research (CERN), where he made further
progress on the structure of weak interactions, such as the discovery of the beta decay process of the
positive pion, and the first observation of muon capture by free hydrogen.
In 1970 he was appointed professor of physics at Harvard University and, with David Cline and Alfred
Mann, proposed a major neutrino experiment at the new Fermi National Accelerator Laboratory (Fermilab), which allowed them to observe all-muons events in neutrino interactions, hinting at the existence of the charm quark. Rubbia divided his time between teaching at Harvard, and research at CERN
in Geneva, where a new particle beam accelerator used counterrotating beams of protons colliding
against each other. In 1976, with Cline and Peter McIntyre, he suggested adapting this machine to collide protons and antiprotons in the search for intermediate vector bosons (roughly 100 times as heavy
as the proton). The experiment began in 1981 and, in January 1983, the team succeeded in creating W
particles, followed a couple of months later by the even more elusive Z particles. The following year,
Rubbia and Simon van der Meer (part of the CERN team who developed the antiproton beam) shared
the Nobel Prize in Physics.

Bert Sakmann was born in Stuttgart on June 12, 1942. He studied medicine in Tubingen, Freiburg, Berlin,
Paris and Munich. After his taking the state examination in Munich, he joined the Max Planck Institute of Psychiatry there in 1967 and worked in the Department of Neurophysiology with Prof. Otto
Creutzfeldt. From 1971 to 1973 he was a “postdoctoral fellow” and worked with Prof. Sir Bernard Katz
(Nobel Prize in 1970) in London. In 1974 he graduated as Dr. Med. with a thesis topic titled “Electrophysiology of neural Light Adaptation in the Retina of a Cat.”
It was at this time that he started his co-operation with Erwin Neher in the Department for Neurobiology (headed by O. D. Creutzfeldt) of the Max Planck Institute for Biophysical Chemistry. Both of them
were members in a team working on membrane physiology. They developed new methods for recording minute membrane currents by means of which they were able to observe exactly how electrical
signals are conveyed from cell to cell. In 1982 Sakmann qualified as a professor at Göttingen with his
paper entitled “Observation of the Interaction of Transmitter and Receptor on a Molecular Level: HighResolution Current Measurements on small Membrane Areas of Protozoans and Cell-free Membrane
Fragments”.
In 1983 he became a scientific member of the Max Planck Institute and, together with Neher, was in
charge of the new team for “membrane biophysics”. In 1985 he became the director of the department
for cellular physiology at the Max Planck Institute which mainly dealt with the study of the molecular
foundations of signal transmission in the central and peripheral nervous system. In 1989 Sakmann
went to the MPI for Medical Research in Heidelberg as director of the department for cellular physiology where he was appointed professor in theoretical medicine shortly afterwards. Together with Erwin
Neher, he received the Nobel Prize in Physiology or Medicine 1991 “for their discoveries concerning the
function of single ion channels in cells”. Bert is married to Christiane, and they have two sons and a
daughter. Christiane is a highly successful ophthalmologist specializing in pediatric ophthalmology.

Rubbia served as director-general of CERN from 1989–93, and more recently as president of ENEA (Italian Institute for New technologies, Energy and Environment) until July 2005, and as a professor at
the University of Pavia, Italy. Rubbia has also devised a new type of a nuclear energy reactor which
combines a particle accelerator with a subcritical reactor, and which he claims is cheaper, cleaner and
safer than conventional reactors. With his wife Marisa, a physics teacher, he has two children: Laura, a
medical doctor, and André, a physicist.

26

27

LAUREATES
Brian P. Schmidt

Dan Shechtman

The Australian National University

Technion – Israel Institute of Technology

Australia

Israel

Physics 2011

Chemistry 2011

For the discovery of the accelerating expansion of the Universe through observations of distant supernovae

For the discovery of quasicrystals

Man has always been fascinated by the stars, mapping them and calculating our place in the heavens.
Since the birth of the Big Bang theory almost a century ago, man’s desire to unravel the ever-expanding
universe has grown.
It was that desire that led Brian Schmidt to win the Nobel Prize. He shares half the award with his
American colleague Adam Riess. The other half was awarded to Saul Perlmutter, also American, whose
team was working in the same field. What the three men (and their associated teams) discovered was
that the universe’s rate of expansion, far from slowing down as you might expect billions of years after
the Big Bang, is actually accelerating.
In doing so they confirmed a theory first considered by Albert Einstein in 1917 but which he dismissed
as being so unlikely that he dubbed it his ‘greatest blunder’.
It was, as is often the case, a blunder that led to the Nobel-winning discovery. For his PhD thesis, under
Robert Kirshner at Harvard, Schmidt mapped type II supernovae (exploding stars that can give off as
much light as an entire galaxy) to measure the Hubble Constant – the accepted rate of expansion of
the universe. Schmidt initially set out, with Nicholas Suntzeff, Adam Riess and others, to continue this
work, expecting if anything to trace a deceleration in the expansion. Their work matched that of Saul
Perlmutter’s team. But between them the rival teams found more than 50 supernovae whose light,
based on ‘known’ calculations about the Big Bang, was dimmer than expected. With so many supernovae giving this unexpected reading the scientists realised the Universe must have, over the past 5 years,
sped up in its expansion, rather than slowing down as expected.

Nobel Prize winning scientists are used to causing a stir, the nature of their work is often groundbreaking or contradicts accepted beliefs, but seldom has a laureate’s work been so poorly received as the
discovery of quasicrystals by Daniel Shechtman. To make matters worse, most of the scorn and vitriol
poured on Professor Shechtman’s work came from double-Nobel winner Linus Pauling, one of the most
respected scientists in the world, who declared: “There is no such thing as quasicrystals, only quasiscientists.” For once, Pauling was wrong, but he went to his grave denying it.
Shechtman, with a background in mechanical and material engineering, was studying the metallurgical properties of rapidly-cooled alloys of aluminum and manganese. In April 1982 he noticed they
produced electron diffraction patterns just as crystals do, but the patterns suggested an odd rotational
symmetry which was inconsistent with the standard restricted patterns that effectively define a crystal. In normal crystals, atoms lie on three-dimensional lattices of identical cells, which are limited to
2-fold, 3-fold, 4-fold, and 6-fold degrees of rotational symmetry. In a quasicrystal, the local atoms are
fixed, but each cell has a different configuration of cells nearby, giving them most often a 5-fold symmetry.

Like Einstein, he admitted: “It seemed too crazy to be right. We were a little scared.”

Shechtman persevered, and with Technion colleague Ilan Blech eventually got an article published in a
technical journal in 1984. The effect was immediate, as a growing number of researchers succeeding in
recreating the phenomenon, mostly using aluminium alloys. Finally, in 2009, a dedicated search produced a naturally-occurring quasicrystal substance which was named icosahedrite – an aluminium/
cupalite/iron alloy found in Russia. Intriguingly, it is thought to be extra-terrestrial in origin, delivered
to Earth in a meteorite. Icosahedtrite was officially confirmed as a new mineral in 2010, finally exonerating Shechtman and clearing the way for the Nobel award, crowning a growing list of awards since
1986.

This acceleration is thought to be powered by ‘dark energy’, about which little is known but which
is thought to constitute about three quarters of the universe. The Schmidt and Perlmutter teams announced their results in 1998. Having reached the same conclusions independently, the corroborative
evidence rocked the world of astrophysics and gave scientists a whole new universe of possibilities to
explore.

Quasicrystals – or, as Shechtman would prefer, quasi-periodic materials – now have scientists thinking
about matter in a new light, but they also have many possible practical applications. Because of their
uneven structure, quasicrystals do not have obvious cleavage planes, making them unusually hard.
This makes them ideal for making fine but durable instruments. Their low electrical and heat conductivity could also see them used for insulation or even a new non-stick coating for cooking pans.

Brian Schmidt was born in Missoula, Montana, USA in February 1967. When he was 13 the family moved
to Anchorage, Alaska, where he attended Bartlett High School, graduating in 1985. The only child of a
fisheries biologist he had an early interest in science. As a child he wanted to be a meteorologist but after a summer of volunteering at the National Weather Service he realized it was not for him and set his
sights on the stars. Originally, Schmidt regarded astronomy as a hobby, but at the University of Arizona
he gained bachelor degrees in physics and astronomy in 1989 before progressing to Harvard for his MA
(1992) and PhD the following year.

Daniel Shechtman was born in January 1941 in Tel Aviv in what was then the British Mandate of Palestine (now Israel). He studied at the Technion, gaining a BSc in Mechanical engineering in 1966, and MSc
(1968) and PhD (1972) in materials engineering. After working in the aerospace industry as a metallurgist he returned to the Technion as a member of staff in the materials science department (where he
is currently professor). From 1981-83 he was on sabbatical at Johns Hopkins University in Baltimore. It
was there, studying rapidly solidified aluminium alloys, that he made his discovery – for which he was
initially berated for ‘bringing shame’ on the research team.

At Harvard, Schmidt married economics student Jenny Gordon and, after serving as postdoctoral fellow at the Harvard-Smithsonian Center for Astrophysics, the couple moved in 1994 to her homeland of
Australia. There Schmidt was granted funds by the Australian National University to help organize the
international High-z Supernova Search Team. This team, in addition to Schmidt in Australia, included
astronomers in Chile (including co-founder Suntzeff), the United States (including Laureate Riess), and
Europe. ...
continued on page 39
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From 1992-94 he studied the effects of chemical vapour deposition on diamond at the US National
Institute of Standards and Technology. He is an Associate of the US Department of Energy’s Ames Laboratory and professor of materials science at both Iowa State University and the Technion, where he has
also served on several Senate Committees.
Dan Shechtman is married to respected psychotherapist Prof Tzipora Shechtman. They have a son, a
physicist, and three daughters, all of whom are psychologists.
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George F. Smoot

Samuel C. Ting

Lawrence Berkeley National Lab

Massachusetts Institute of Technology (MIT)

United States

United States

Physics 2006

Physics 1976

For their discovery of the blackbody form and anisotropy of the cosmic microwave background radiation

For their pioneering work in the discovery of a heavy elementary particle of a
new kind

The 2006 Nobel Prize in Physics was awarded for studies of some of the oldest stuff around. It meant
looking back into the dawn of the Universe to gain some understanding of the origin of galaxies and
stars. The award was shared by George Smoot of the University of California, Berkeley, and John Mather
of NASA, “for their discovery of the blackbody form and anisotropy of the cosmic microwave background radiation”. Their work was based on measurements made by the COBE (Cosmic Background Explorer) satellite launched by NASA in 1989. Mather had primary responsibility for the blackbody form
experiment, and Smoot was responsible for measuring temperature variations (“anisotropy”).
According to theory, cosmic microwave background radiation (discovered by Arno Penzias and Robert
Wilson in the 1960s) is fossil evidence of the Big Bang. The shape of the spectrum of this kind of radiation has a special form characteristic of blackbody radiation. When it was emitted the temperature of
the Universe was almost 3,000 °C. Since then, the radiation has gradually cooled so that it is now barely
2.7 degrees above absolute zero. Mather was able to calculate this temperature thanks to the blackbody
spectrum revealed by the COBE measurements. COBE also sought variations of temperature in different directions. Differences of the merest fraction of a degree offer an important clue to how the matter
in the Universe began to form stars, planets and ultimately all life. The COBE results supports the standard cosmological scenario, a Big Bang followed by a rapid inflation, as this scenario predicts the kind
of cosmic microwave background radiation measured by COBE. Newer satellites are being launched to
improve even on these results.
George Fitzgerald Smoot III was born in Yukon, Florida, USA, in 1945. He attended Upper Arlington High
School in Ohio, gained a dual BSc in mathematics and physics at MIT in 1966, and a doctorate in particle
physics in 1970. He then switched to cosmology, collaborating with Luis Walter Alvarez at the Lawrence
Berkeley National Laboratory on experiments for the detection of antimatter in the upper atmosphere.
Turning his attention to cosmic microwave background radiation (CMB), Smoot disproved the theory
that the universe as a whole was rotating, which would have an effect on the CMB. It was to further
pursue the study of CMB that Smoot proposed the Differential Microwave Radiometer (DMR) instrument for the COBE satellite to NASA.
After COBE, Smoot took part in another experiment involving a stratospheric balloon, MAXIMA. He is
also a collaborator in designing the SNAP, a satellite which is proposed to measure the properties of
dark energy. Smoot has been an astrophysicist at Lawrence Berkeley National Laboratory (Berkeley
Lab) since 1974 and a UC Berkeley physics professor since 1994. In 2003 he was awarded the Einstein
Medal.
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Samuel Ting was born in Ann Arbor, Michigan on January 27, 1936 while his parents, both academics,
were visiting the University of Michigan from China. The family returned to China but, due to the Japanese invasion and subsequent outbreak of World War II, Samuel had no formal education until he was
12. In 1956, he returned to Ann Arbor to study math and physics at the University of Michigan, where he
received his BSc in 1959, MSc in 1960 and PhD in 1962.
Ting began his career at CERN – now home to the Large Hadron Collider – in Geneva in 1963. He returned to the US to teach at Columbia University in New York, where he was assistant professor from
1965-67. It was there that he became intrigued by an experiments at Harvard and Cornell Universities
using photon collisions to produce electron-positron pairs, which seemed to show a violation of quantum electrodynamics. He set out to replicate the experiment at the Deutsches Elektronensynchrotron
in Hamburg in 1966 and soon found out that the previous experiments at Harvard and Cornell were
incorrect. In 1969 he joined MIT and in 1977 he was appointed as the first Thomas Dudley Cabot Professor of Physics.
In Germany, Ting’s team had succeeded in creating electron/positron pairs from which the properties
of the parent particle could be studied. Seeking the same result with higher mass particles, the team
that they discovered a new, unpredicted, long-lived heavy particle which Ting named the J particle.
Around the same time Burton Richter’s team at Stanford, California, made the same discovery, producing what they called the ‘psi particle’. In November that year, Ting and Richter met at Stanford. They
realised the J/psi particle belonged to a new family of elementary particles formed by a fourth quark,
called the ‘charm quark’. This discovery was known as the “November Revolution” in physics and less
than two years later, Ting and Richter were awarded the Nobel Prize in Physics.
Ting proposed and leads the $2 billion Alpha Magnetic Spectrometer (AMS) experiment on the International Space Station to measure antimatter, search for evidence of dark matter and new phenomena
from space. AMS has recorded more than 80 billion cosmic ray events. The AMS Experiment involves 16
nations from America, Europe and Asia.
Professor Ting has been recognised around the world for his work. He has a son and two daughters. He
is married to Dr. Susan Marks Ting also of MIT.
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Martinus J. G. Veltman

Carl E. Wieman

Netherlands

Stanford University
United States

Physics 1999

Physics 2001

For elucidating the quantum structure of electroweak interactions in physics

For the achievement of Bose-Einstein condensation in dilute gases of alkali
atoms, and for early fundamental studies of the properties of the condensates

With his student Gerardus ‘t Hooft, Veltman received the 1999 Nobel Prize in Physics for devising a
mathematical system of predicting the properties of the subatomic particles that make up the universe.
Veltman was born in Waalwijk, in 1931, as the fourth of six children. His father was a primary school
headmaster and placed a great emphasis on education, but during WWII the invading German army
took over the school to billet soldiers – lessons were improvised, sometimes taking place in a stable.
Veltman graduated from high school in 1948, and went on to university at Utrecht, but with the staff
decimated by war he found lessons dull. After five years (2 years longer than normal) he passed the
candidaats exam. It was only then that he came across a book on Einstein’s theory of relativity, which
belatedly inspired him. He returned to his studies with renewed vigour, breaking only for military service from 1958–59. His main studies were at Utrecht under Leon Van Hove, but to develop his interest
in particle physics, Veltman took extra courses in Naples and Edinburgh.
In 1960, Van Hove became director of the theory division at CERN, the European High Energy laboratory
in Geneva, Switzerland. Veltman followed him in 1961, where he calculated Coulomb corrections for the
CERN neutrino experiment as part of his PhD thesis, which he completed in 1963. Veltman continued to
work on calculations for the neutrino experiment, and began writing a computer program to perform
the lengthy number-crunching. In 1966, he succeeded Van Hove as professor of physics at Utrecht, and
it was there in 1969 that he teamed up with student Gerardus ‘t Hooft.
At this time the fundamental theory of particle physics, termed the standard model, was incomplete.
Theoretically, two fundamental forces, electromagnetism and the weak nuclear force, could be products of a single, underlying force, called the electroweak force. A mathematical foundation for the electroweak theory was lacking, however, and in 1969 Veltman and ‘t Hooft began the search for a workable solution. It was ‘t Hooft who first cracked the mathematical problem, publishing his findings in 1971.
The two men then used Veltman’s computer program to calculate the properties of the massless W and
Z particles predicted by the theory. The ‘t Hooft-Veltman model allows scientists to calculate the physical properties of other subatomic particles including the top quark, which was first observed in 1995.
In 1980, Veltman spent a sabbatical year at the University of Michigan. He remained, promoted to the
MacArthur chair, until he retired in 1997 and returned to the town of Bilthoven in the Netherlands with
his wife Anneke (they married in 1960 and have three children). Asteroid 9492 Veltman is named in
his honour.

Carl Edwin Wieman shared the 2001 physics prize with his colleague Eric Cornell and German Wolfgang Ketterle for the achievement of Bose-Einstein condensation (BEC). In 1924 the Indian physicist
Satyendra Nath Bose made theoretical calculations regarding photons, light particles. Albert Einstein
then predicted that if a gas of atoms were cooled sufficiently, the atoms would gather in the lowest possible energy state – similar to normal condensation. Seventy years later, in 1995, Wieman and Cornell
succeeded in proving this theory experimentally. It is hoped BEC will prove useful in precision measurement and nanotechnology.
Wieman was born in Corvallis, Oregon, in 1951, the fourth of five children of a (college graduate) sawmill
worker, and grew up in the forest hinterland. Isolation – and no TV – made the young Carl a voracious
reader. He attended the rural Kings Valley grade school, and upper school in Philomath. The family then
moved to Corvallis, where he admits to being an average high school student, but a respected interstate chess player. Even so, he was accepted into MIT where, after a sporting career was cut short by
tennis elbow, he concentrated on physics, and gained a reputation for living in his lab for six months.
After graduation in 1973, he moved to Stanford, working on laser spectroscopy under Ted Hänsch and
gaining his PhD in 1977. He then took a research and teaching position at the University of Michigan
but left in 1984 to join the University of Colorado in Boulder. That year he also married fellow physicist
Sarah Gilbert. Within a year their team carried out the first measurement of parity violation in cesium
– refining their result in subsequent years. The experiment made use of a diode laser. It was while
seeking a further use for this device that Wieman entered the field of laser cooling and trapping and
ultimately BEC.
With an undergraduate, Bill Swann, Wieman invented a new means to trap atoms using only diode
lasers and a small glass cell. They then managed to move the atoms to a magnetic trap and in doing so
they obtained trapped atoms about 100 times colder than had been achieved previously. This success
inspired Wieman, joined in 1990 by Eric Cornell, to attempt BEC by further cooling the magnetic trap.
In 1995, the duo cooled rubidium atoms to 20nK (nanokelvin) – 0.000 000 02 degrees above absolute
zero – to form a BEC. This new state of matter contains atoms so cold and so slow that they, in effect,
merge and behave as a single entity.
Wieman is a keen proponent of physics education. In 2004 he was US Professor of the Year and later
chaired the National Academy of Sciences’ Education Board. In 2007 he joined the University of British Columbia, but maintains ties to the education project he founded in Colorado. Wieman served as
founding chair of the Board of Science Education of the National Academy of Sciences and was the
founder of PhET which provides online interactive simulations that are used 100 million times per year
to learn science. Wieman directed the science education initiatives at the Universities of Colorado and
British Columbia which carried out large scale change in teaching methods across university science
departments.
From 2010-2012, Wieman served as associate director for science at the White House Office of Science
and Technology Policy. Carl Wieman currently holds a joint appointment as Professor of Physics and of
the Graduate School of Education at Stanford University.
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David J. Wineland

Kurt Wüthrich

The National Institute of Standards and Technology (NIST)

The Scripps Research Institute (TSRI)

United States

United States

Physics 2012
For ground-breaking experimental methods that enable measuring and manipulation of individual quantum systems
The term ‘quantum leap’ is generally taken to mean a huge advancement. In fact, such leaps take place
at a microscopic level. Individual electrons within atoms sometimes jump between an inner to an outer track in their orbit around the nucleus as they gain or lose energy.
A strange anomaly of quantum mechanics is that not everything reacts as we in the classical macroscopic world would expect, and ions – atoms containing an unequal number of electrons and protons,
giving them an electrical charge – can be in two states at once.
For years such activity could only be theorised as single particles are difficult to isolate and lose their
quantum properties if they interact with the outside world. Strange phenomena predicted by quantum physics could not be directly observed, and researchers could only carry out ‘thought experiments’
that might in principle produce these effects.
The 2012 Nobel Prize for physics was shared by two scientists who, working independently in two
states, made great leaps forward in the field of quantum optics, studying interactions between light
and matter through their “ground-breaking experimental methods that enable measuring and manipulation of individual quantum systems”.
In France, Serge Haroche trapped a photon of microwave light in a box and observed it using specialist atoms. In the US, David Wineland and his team kept ions inside a trap by surrounding them with
electrical fields at his laboratory in Boulder, Colorado.
Wineland isolated the particles by performing the experiments in vacuum at extremely low temperatures and used laser beams to suppress the ion’s thermal motion, putting it in its lowest energy state.
He then fired a carefully tuned laser pulse at the ion to push it into a quantum superposition state,
halfway towards a higher energy level so that it is left in between the two levels, with an equal probability of ending up in either of them. In this way a quantum superposition of the ion’s energy states
can be studied
The team used trapped ions to devise a clock that is a hundred times more accurate than current caesium-based atomic clocks. Caesium clocks operate in the microwave range whereas Wineland’s ion
clocks use visible light – hence their name: optical clocks. An optical clock can consist of just one ion or
two ions in a trap. With two ions, one is used as the clock and the other is used to read the clock without
destroying its state, or causing it to miss a tick. If one had started to measure time at the beginning of
the universe in the Big Bang about 14 billion years ago, the optical clock would only have been off by
about five seconds today.

Chemistry 2002
For his development of nuclear magnetic resonance spectroscopy for determining the three-dimensional structure of biological macromolecules in solution
Kurt Wüthrich received one of the two 2002 Nobel Prizes in Chemistry “for his development of nuclear
magnetic resonance spectroscopy for determining the three-dimensional structure of biological macromolecules in solution”. The other award was shared by John Fenn (USA) and Koichi Tanaka (Japan) for
their development of mass spectrometric methods for biological macromolecules.
Wüthrich was born in Aarberg, Switzerland in 1938 and grew up in the farmland area of Lyss in the
Bernese Lake Region. The rural environment provoked an interest in natural science and he is a keen
sports fisherman. He had intended to become a forest engineer, but then discovered science and competitive sports at the high school in the nearby bilingual city of Biel/Bienne. As a result, he studied
chemistry, physics and mathematics at the University of Bern before obtaining his PhD in organic
chemistry in 1964 under Silvio Fallab at the University of Basel. From 1965–67 he worked at the University of California, Berkeley with Robert Connick, where he first used the new technique of nuclear
magnetic resonance spectroscopy to study the hydration of metal complexes. This was followed by
two years with Robert Shulman at the Bell Telephone Laboratories in New Jersey, where he was put in
charge of one of the first superconducting NMR spectrometers and started studies of his haemoglobin
(‘haemoglobin KW’) and other proteins.
Wüthrich returned to Switzerland in 1969, joining the ETH Zurich (Federal Institute of Technology), and
rising to professor of biophysics by 1980. He collaborated with Richard Ernst and others on developing
two-dimensional NMR experiments and established the Nuclear Overhauser Effect (NOE) to measure
distances within proteins. It was partly for this work and his leadership in NMR spectroscopy generally,
that Wüthrich received the Nobel Prize.
NMR spectroscopy has many uses in natural sciences and is invaluable in understanding protein and
nucleic acid structure and function. The ability to rapidly analyse proteins in detail has led to increased
understanding of the processes of life. By creating images of protein molecules in solution, scientists
can understand their function in the cell. The technique has revolutionised the development of pharmaceuticals and is being used in foodstuff control and early diagnosis of cancer. Wüthrich continues to
work in the field, maintaining his Zurich laboratory and, since 2001, working at The Scripps Research
Institute in La Jolla, California. While working as a ski instructor in his early 20s, Wüthrich met schoolteacher Marianne Briner. They were married in 1963, obtained their sports degrees (Eidgenössisches
Turn- und Sportlehrer-Diplom) at the University of Basel. They have two children, a son, Bernhard Andrew, and a daughter, Karin Lynn.

When we navigate with the GPS we rely on time signals from satellites with clocks that are routinely
calibrated, because gravity is somewhat weaker several hundred kilometres up in the sky. Einstein calculated time can be affected by speed and gravity. With an optical clock it is possible to measure a difference in the passage of time when the clocks speed is changed by less than 10 metres per second, or
when gravity is altered as a consequence of a difference in height of only 30 centimetres.
Wineland’s group was the first to demonstrate a quantum operation with two quantum bits. If this
could be expanded, it could lead to the construction of a superfast computer. ...
continued on page page 39
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Ada E. Yonath

Vinton G. Cerf

Weizmann Institute of Science

Google, Inc.

Israel

United States

Chemistry 2009

A.M. Turing Award 2004 – For pioneering work on internetworking, including
the design and implementation of the Internet‘s basic communications protocols, TCP/IP, and for inspired leadership in networking

For studies of the structure and function of the ribosome

Using x-ray crystallography, the two teams of Yonath and Ramakrishnan calculated the atomic structure of the small ribosomal subunit known as 30S, from the bacterium Thermus thermophilus, while
other researchers (including Steitz) reported on the larger 50S subunit from the bacterium Haloarcula
marismortui.

Vinton Cerf, son of an aerospace executive, studied Mathematics at Stanford University (Bachelor of Science 1965). He has suffered from hearing loss since childhood, which fostered his interest in alternative
communication options via computer. After his undergraduate studies, Cerf spent two years working
for IBM (1965-67), and then enrolled in the graduate program in Computer Science at the University of
California, Los Angeles (Master of Science 1970, Ph.D. 1972). He then went back to Stanford to teach and
conduct research (1972-1976). Together with Robert E. Kahn, he developed the network protocols TCP/IP
during this time for the Defense Advanced Research Projects Agency (DARPA), working at DARPA from
1976-1982. Cerf subsequently became one of the key figures of the Internet. He was Vice President of
engineering of MCI Digital Information Systems Company where he led the development of MCI Mail
(1982-1986), Vice President of the Corporation for National Research Initiatives (CNRI) (1986-1994) and
Senior Vice President of Architecture and Technology of MCI (1994-2005). Vinton G. Cerf has served as
Vice President and chief Internet evangelist for Google since October 2005. In this role, he is responsible
for identifying new enabling technologies to support the development of advanced, Internet-based
products and services from Google. He is also an active public face for Google in the Internet world.
He has been a member of many committees concerned with standardization of the Internet (Internet
Architecture Board, Internet Engineering and Research Task Forces). He co-founded the Internet Society and was its president from 1992-1995, and he served as Chairman of the Internet Corporation for
Assigned Names and Numbers (ICANN) (2000-07).

The process involves firing x-rays at the target crystals of the studies compound, in this case ribosomes,
and then working back from the angle of diffracted rays to calculate the atomic structure of the microscopic target by mapping the position for every atom. The ribosome is the largest and most complex
component of a cell that has been studied in this way.

Cerf has received many prizes and awards, including the U.S. National Medal of Technology (1997), the
Presidential Medal of Freedom (2005) and the Japan Prize (2008). Together with Robert E. Kahn, Marc
Andreessen, Louis Pouzin and Tim Berners-Lee, he shared the £1million Queen Elizabeth Prize for Engineering (2013). In the same year he was inducted as an officer of the French Legion d’Honneur.

For Yonath, the award is the culmination of decades of pioneering work - in 1970 she established Israel’s
first protein crystallography laboratory and in 1979 pioneered the crystallization of ribosomal particles;
a task considered formidable at that time. Twenty years later, by determining the structures of both
ribosomal subunits from eubacteria that serve as pathogen models, she has elucidated the actions of
several antibiotics targeting the ribosome.

Cerf and his wife, Sigrid, have been married since 1966 and have two sons, David and Bennett. Cerf’s
hobbies include fine wine, gourmet cooking and mind-rotting science fiction.

If proteins are the ‘building blocks’ of life, then ribosomes are the factories that produce them. They are
large, complex particles within each cell that translate the genetic information into tens of thousands
of proteins, each with a specific task to perform within the body.
Owing to the fundamental role of ribosomes, many antibiotics target them. Therefore, understanding
their structure and function can help biochemists develop new antibiotics to disrupt bacterial ribosomes and so fight the growing problem of bacterial drug resistance.
The 2009 Nobel Prize for chemistry was shared between three scientists, Venkatraman Ramakrishnan,
Thomas A. Steitz and Ada E. Yonath, each of whom has contributed to our knowledge of the “…structure
and function of the ribosome”
All three published papers based on data collected at the US Department of Energy’s Advanced Photon
Source at the Argonne National Laboratory, where Yonath led two research groups from the Weizmann
Institute in Israel and the Max Planck Institute in Germany.

Ada Yonath was born in Jerusalem in 1939 to Zionist immigrants. After her father, a grocer and rabbi,
died, the family moved to Tel Aviv where Ada attended Tichon Hadash High School. After military service, she entered the Hebrew University of Jerusalem, receiving a BS in chemistry in 1962 and an MS in
biochemistry in 1964 before earning a PhD in X-Ray crystallography in 1968 at the Weizmann Institute
of Science in Rehovot.
Moving to America, Yonath worked at the Carnegie Mellon University and MIT together with F.A. Cotton and the 1976 Nobel Laureate in Chemistry, Harvard Professor William Lipscomb Jr.
From 1979-84 she was a group leader at the Max Planck Institute for Molecular Genetics in Berlin and
headed their research unit in Hamburg from 1986–2004 as well as the Mazar Center of Structural Biology (1988-2004).
She has been a professor at the Weizmann Institute since 1988, heading the Kimmelman Center ...
continued on page 39
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Widely known as one of the “Fathers of the Internet,” Cerf is the co-designer of the TCP/IP protocols
and the architecture of the Internet. Whilst still a student, Cerf helped to develop a protocol for data
exchange (the Network Control Program or NCP) for the Advanced Research Projects Agency Network
(ARPANET). In computer science, a protocol is a collection of rules determining the format and procedures for data exchange between computers or other devices. The first two nodes of the ARPANET were
located at University of California, Los Angeles, and at the Stanford Research Institute, in Menlo Park,
California. At the core of the ARPANET was a technology called “packet switching.” This new means
of communication was extended to satellite and mobile radio as part of DARPA’s network research
program. From summer 1973, Robert E. Kahn and Vinton Cerf developed for DARPA the foundations for
a network protocol that allowed data exchange in packet form across multiple, heterogeneous packet
networks. This protocol became TCP/IP. IP, the “Internet Protocol”, carries packets from node to node
across multiple networks, while TCP, “Transmission Control Protocol,” defines the rules of communication between two end points on the Internet. To understand how IP and TCP work together, one can
imagine that a stream of data is broken up and the pieces are written according to TCP rules onto postcards that are then inserted into envelopes that are addressed according to IP rules. “Routers” read the
IP address on each envelope and briefly store and then forward the envelopes from ...
continued on page 39
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Haroche
... He holds the Chair of Quantum Physics at College de France and he carried out his prize-winning
research in the laboratoire Kastler Brossel at ENS, working with a team including two former students
who have become long term collaborators, Jean-Michel Raimond and Michel Brune. Serge Haroche
lives in Paris with his wife Claudine. They have two children.
Serge Haroche is a member of the Société Française de Physique (French Physical Society), the European Physical Society and a fellow and member of the American Physical Society. He is a member of
the French Academy of Sciences and a foreign member of the National Academy of Sciences of the USA,
the Brazilian Academy of Sciences and the Moroccan Academy of Sciences. He is also a commander of
the Legion d’Honneur.
Hell
... to Germany to join the Max Planck Institute for Biophysical Chemistry in Göttingen, where he has
worked ever since, establishing a group and rising to the rank of director in 2002.
It was there, in 1999, that he and Thomas Klar first demonstrated a working model of a STED microscope. The key idea behind this microscope was to make some of the molecules that are illuminated by
a beam of light non-fluorescent. Typically, a focused beam of laser light designed to excite fluorescence
molecules to the fluorescent state is overlaid with a ring-shaped beam designed to keep them nonfluorescent (by instantly stimulating their back-transition to the ground state). Fluorescence photons
are released only from molecules residing at the very centre of the ring-shaped beam. Since this region
can be made much smaller than a diffracted beam, scanning these ‘on-and off-turning’ beams jointly
across the specimen causes features residing within subdiffraction proximity to emit consecutively. In
this way, features just 20 nm across can be imaged, and high-speed recordings made of active biological
processes. In principle, the region in which the molecules are allowed fluoresce can be tuned further
down to the size covered by a single molecule, providing molecular scale resolution.
The STED microscope has proved particularly useful for investigating diseases and cells, and since 2003
Hell has also been the leader of the department Optical Nanoscopy at the German Cancer Research
Centre in Heidelberg. He is also an adjunct professor of physics at the universities of Heidelberg and
Göttingen.
For his work, Hell has received many major awards since 2000, culminating in the Nobel Prize, which
he shares with the Americans Eric Betzig and William Moerner.
Kajita
... neutrino, with electron-neutrinos only accounting for a third. These proved the theory of neutrino
‘oscillation’ and thus that neutrinos have mass.
Takaaki Kajita was born in March 1959 in Higashimatsuyama in the central Kanto region of Japan and
attended Saitama Prefectural Kawagoe High School. He studied at Saitama University, graduating in
1981, and gained his PhD at the University of Tokyo in 1986, working under 2002 Nobel physics winner
Masatoshi Koshiba. Kajita joined the university’s Institute for Cosmic Radiation Research in 1988, and
that year the team discovered the atmospheric muon-neutrino deficit (or atmospheric neutrino anomaly), which highlighted the difference in number of neutrinos recorded, compared to the calculated
number expected. He remained at the ICRR, rising to professor and director of the Center for Cosmic
Neutrinos in 1999.
Among other awards, Kajita also shared the 2016 Fundamental Physics Prize with McDonald. On receiving his Nobel award he thanked his team and wife Michiko for her “years of patience”.
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Schmidt
... Currently leading the SkyMapper telescope project and the associated Southern Sky Survey, Schmidt
has received many accolades, including the Australian Malcolm McIntosh Prize and Harvard’s Bok Prize
in 2000, the Pawsey Medal in 2001, India’s Vainu Bappu Medal in 2002 and he shared the Shaw Prize
(2006) and Gruber Cosmology Prize (2007) with Adam Reiss and Saul Perlmutter. In 2008 he was made
a fellow of the Australian and United States National Academies, and in 2012 he was made a fellow of
the Royal Society. In January 2016, Schmidt took up the position as Vice-Chancellor of The Australian
National University (ANU).
Schmidt and his family live on a farm near Canberra and own the respected Maipenrai winery, a bottle
of which he presented to King Carl XVI Gustaf of Sweden at the Nobel ceremony in Stockholm.
Wineland
... Currently, the smallest unit of information is a bit that takes the value of either 1 or 0. In a quantum
computer, the basic unit of information – a quantum bit or qubit – can be 1 and 0 at the same time
and each additional qubit doubles the amount of possible states so a quantum computer of only 300
qubits could hold more values simultaneously than the number of atoms in the universe. However, to
build such a quantum computer the qubits need to be isolated to preserve their quantum properties,
yet they must also be able to communicate with the outside world in order to pass on the results of
their calculations.
David Jeffrey Wineland was born is Milwaukee, Wisconsin, in February 1944. The family moved to California where he attended Encina High School in Sacramento before gaining his BSc at UC Berkeley in
1965. He earned his PhD under Norman Foster Ramsey Jr (who won the 1989 Nobel physics prize for
his work on atomic clocks) at Harvard. Wineland then worked on electron and ion traps with Hans
Dehmelt (a co-recipient of the 1989 prize, for his work on ion traps) at the University of Washington.
In 1975 Wineland joined the National Bureau of Standards (now NIST) where he started his ion storage
group. He is also on the physics faculty at the University of Colorado.
Wineland is married to Sedna Quimby-Wineland, daughter of George Quimby, who was professor of
anthropology at Washington. They have two sons.
Yonath
... for Biomolecular Structure and Assembly since 1989. She has also served as visiting professor at the
University of Chicago, is a member of various scientific and education panels and is a scientific adviser
to the US and Finnish governments. Yonath has received several awards, including the first European
Crystallography Prize in 2000, the Israel Prize for chemistry in 2002 and shared the Wolf Prize in Chemistry with George Feher. She has one daughter (Dr. Hagith Yonath) and a granddaughter, Noa.
Cerf
... from router to router until they reach the destination. The receiver takes the postcards from the
envelopes and, according to the rules of TCP, reassembles the stream of data and sends acknowledging
postcards to the sender to prevent unneeded retransmissions.
Vinton Cerf and Robert E. Kahn published this concept in 1974 in the paper “A Protocol for Packet Network Intercommunication”. In the same year Cerf and his colleagues wrote a detailed Request for Comments (RFC 675) for the Internet Engineering Task Force (IETF) in which TCP was documented. It was
followed by many other RFCs, through which TCP/IP evolved to become the standard for data transfer
on the Internet.
Vinton G. Cerf will hold the 2016 Heidelberg Lecture at the 66th Lindau Nobel Laureate Meeting, a collaboration with the Heidelberg Laureate Forum. CV reprinted with kind permission of the Heidelberg Laureate
Forum.
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Romero Lopez, Fernando....................................... 155
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United Kingdom
Ayres, Nicholas...........................................................68
Barber, Mark................................................................69
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Sri Lanka
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Seyler, Sean................................................................. 161
Tomczyk, Michelle.................................................... 172
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Ayesha

Wiggins, Brenden..................................................... 181

MS

Uruguay

Pakistan

Halty Rivero, María Virginia................................105
Yemen
Mohammad, Mohammad..................................... 133

University of Agriculture Faisalabad (UAF), Pakistan
ayesha.azez@gmail.com
Supported by the Pakistan Institute of Engineering and Applied Sciences (PIEAS) and co-funded
by The OPEC Fund for International Development (OFID)
Scientific & Research Interests: Nanotechnology/nanostructures and their applications in different fields. High
Energy Physics/Particle Physics: Particle Accelerators
Research Motivation: Everything around and inside of me made me curious to know about it and that curiosity led
me towards what I am today and what I want to be tomorrow. The deeper we go into the subatomic universe the
more things get interesting and amazing for me. That's where my love for science and research stands.

Niyti
Ph.D.
Kurukshetra University, India
India
sharmaniyti@gmail.com
Supported by the Department of Science and Technology (Government of India) and co-funded
by the Alcoa Foundation
Scientific & Research Interests: As a theoretical nuclear physicist, I am involved in the study of synthesis and decay
of superheavy elements (Z>101) through heavy ion fusion reactions of hot and deformed nuclei using the Dynamical
Cluster-decay Model (DCM) of Gupta and collaborators.
Research Motivation: Science is the systematic study of past, present and future. Through science we study the
matter already present (PAST), various phenomenon which have taken place earlier (PAST), those occurring right
now (PRESENT) leading to the world around us (PRESENT) and what impact these may have (FUTURE).

Sawsan Abusharkh
Dr.rer.nat (Biophysics)
Biophysics Research Laboratory/Physics Department/ Al-Quds University
Palestinian Territory, Occupied
sa.abusharkh@gmail.com
Supported by the OIC Standing Committee on Scientific and Technological Cooperation (COMSTECH) and co-funded by The OPEC Fund for International Development (OFID)
Scientific & Research Interests: Cell Membrane Lipids & Proteins Hydration-Induced Time resolved ATR-FTIR difference Spectroscopy Fluorescence Spectroscopy (Steady-State & Time-resolved) Caenorhabditis Elegans Membrane
Lipid Biochemistry (Extraction and Radio-labeling) Desiccation Treatments Isothermal titration Calorimetry
Research Motivation: I find my motivation in three areas: 1. I am looking to be able to make my own research path
on new and interesting subjects in the field of biophysics as well as my academic career as lecturer. 2. Apply the art
technologies & ideas from physics to biomedicine. 3. Be part of a successful research group
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Rachana Acharya

Monika Aidelsburger

Master of Science

Dr.

Max Planck Institute for Solid State Research, Germany

Laboratoire Kastler Brossel, Collège de France, France

India

Germany

rachana96@gmail.com

monika.aidelsburger@lkb.ens.fr

Fellow of the Bayer Science & Education Foundation

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: I'm interested in exploring the use of organic semiconductors along with flexible
substrates for developing high performance transistors. The various concepts of semiconductor physics on a quantum level fascinate me.

Scientific & Research Interests: I am interested in studying the physics of ultracold quantum gases, in particular I
am working on the realization of topologically interesting quantum states. During my PhD at the LMU in Munich
we successfully created topological band structures in 1D & 2D and measured their topological invariants.

Research Motivation: I feel that science is useful only when studied and developed holistically, especially for
solving our environmental and social problems. I aspire to use my research to create a cleaner environment and a
sustainable future through organic electronics and education for younger and sharper minds.

Research Motivation: Solving problems and pushing the limits of what has so far been understood or seen in experiments is my biggest motivation. As an experimentalist I spend most of the time in the lab and seeing the outcome
of a successful measurement after hard work is one of the greatest things.

Vassos Achilleos

Naureen Akhtar

Ph.D

Ph.D.

Laboratoire d'Acoustique de l'Université du Maine UMR-CNRS 6613 Université du Maine,
France

Department of Physics and Technology, University of Bergen, Norway

Cyprus

Naureen.Akhtar@uib.no

vassosnbi@gmail.com
Fellow of the Alexander S. Onassis Public Benefit Foundation

62

YOUNG SCIENTISTS

Pakistan
Supported by The Nobel Foundation, Sweden and co-funded by the Alcoa Foundation

Scientific & Research Interests: Wave physics Nonlinear systems Condensed matter Optics Acoustics

Scientific & Research Interests: Nanofabrication, Surface and interfaces, Lithography, Smart coatings

Research Motivation: Motivation for science for me stems from the simple curiosity to understand the mechanisms of nature and furthermore to be able to use our knowledge to make life better.

Research Motivation: My curiosity and the balance between my external vigour and internal tranquillity....

Tejal Agarwal

Rahma Al Busaidi

Master of Science

BSc

Indian Institute of Science Education and Research, India

Sultan Qaboos University, Oman

India

Oman

tejal.agarwal@students.iiserpune.ac.in

rahmaalb@squ.edu.om

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Alcoa Foundation

Supported by The Research Council - Oman and co-funded by The OPEC Fund for International
Development (OFID)

Scientific & Research Interests: Condensed matter physics, Statistical Physics, Soft matter physics, Biophysics,
complex fluids, polymer physics.

Scientific & Research Interests: I am particularly interested in theoretical condensed matter, especially fluid dynamics

Research Motivation: I am in general curious to know different aspects of nature, and to solve unknown problems
related to nature and science is a good key to solve these problems.

Research Motivation: Analyzing complex equations and solving problems are my main interests in science. My
future view is to be theoretician in physics, where I am planning after completing MSc degree to focus in research
related to condensed matter.
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Irene Alda

Nisreen Alissawi-Schultz

M.S.

Ph.D.

ICFO, Spain

Bethlehem University, Palestinian Territory, Occupied

Spain

Palestinian Territory, Occupied

irene.alda@icfo.es

nissawi@outlook.com

Supported by ICREA - Catalan Institution for Research and Advanced Studies and co-funded by
the Deutsche Forschungsgemeinschaft (DFG)

Supported by the OIC Standing Committee on Scientific and Technological Cooperation (COMSTECH) and co-funded by The OPEC Fund for International Development (OFID)

Scientific & Research Interests: Nanofabrication, Optomechanics, Optical tweezers, Paul traps
Research Motivation: Science is the know-how of a magic trick. I consider myself a curious being and figuring out
the "how" and "why" is very exciting. For me, science is to imagine, to create, to learn, to communicate. It amazes me
how a good idea can sprout into something world-changing with good nurturing.

Scientific & Research Interests: Synthesizing functional metal/polymer-based materials using several chemical
and physical deposition techniques and analyzing the chemical and physical properties of the materials.
Research Motivation: I am motivated to do science by my curiosity. Since my early days, I have always been very
much interested in science, especially in physics, because it explains how nature behaves and on which the modern
age technology is based.

Amel Alhassan

Paul Altin

MSc.

PhD

AIMS, Ghana

Australian National University, Australia

Sudan

Australia

alhassan.amel@gmail.com
Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung
Scientific & Research Interests: Quantum physics, Condensed matter, Mesoscopic devices, Particle physics, Dark
matter, Detectors Physics, Superconductivity
Research Motivation: To understand how the world works in quantum scale.

Scientific & Research Interests: Gravitational wave detection, optomechanics, optical springs, thermal noise, cavity
quantum electrodynamics, quantum optics, Bose-Einstein condensation, atom lasers, Feshbach resonances, atom
interferometry, precision measurement.
Research Motivation: I love science because the universe in which we live is enormous, complex, elegant and beautiful, and pondering its mysteries never ceases to allure and inspire. The study of nature also teaches humility and
helps to put one's own existence into perspective.

Faisal Ali

Jorge Ivan Amaro-Estrada

MS/Mphil

Ph.D.

Pakistan Institute of Engineering & Applied Sciences, Pakistan

National Autonomous University of Mexico (UNAM), Institute of Physical Sciences, Mexico

Pakistan

Mexico

faisalphy28@gmail.com

aeji@uaem.mx

Supported by the Pakistan Institute of Engineering and Applied Sciences (PIEAS) and co-funded
by The OPEC Fund for International Development (OFID)

Supported by the Mexican Academy of Sciences and co-funded by the Alcoa Foundation

Scientific & Research Interests: Particle physics, Computation, Medical Physics i.e. small electron fields and modern
treatment techniques in radiotherapy.
Research Motivation: In reality I joined science subject by fortune but since then it is extremely appealing for me
that how nature behaves, how symmetrically things are organized in nature. Science is the only domain which gave
so much to this mankind and it is continuously increasing my curiosity.
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Science and Industry Endowment Fund – Australian Academy of Science Fellow

Scientific & Research Interests: Computational and Theoretical Physics, Molecular Dynamics Simulations, Ab initio
and DFT Calculations, Electronic Structure, Mercury Halides, Environmental Contaminants, Stepwise Solvation
Studies.
Research Motivation: From my point of view, the science is the only way to find solutions at the most significant
problems of the current world. I aim to contribute at the understanding of molecular mechanisms involved in environmental contamination.
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Kossi Amouzouvi

Vilhjálmur Ásgeirsson

Ph.D.

M.Sc.

University of the Witwatersrand, School of Physics, South Africa

University of Bonn, Germany / University of Iceland, Iceland

Togo

Iceland

kossi@aims.edu.gh

via9@thch.uni-bonn.de

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung

Supported by the Deutsche Forschungsgemeinschaft (DFG)

Scientific & Research Interests: I am interested in theoretical and computational condensed matter physics in
general. My specific interest is in formalism of density functional theory and its applications on a lattice.
Research Motivation: For me, science is the most powerful tool that the whole humanity have to understand the
complex physical nature's language. In doing so, from complex to the simplest, the whole mystery is brought to all
levels of human being understanding.

Scientific & Research Interests: Application (and development) of wave-function theories (CI, PT, CC), density
functional theory, molecular dynamics and Monte Carlo methods, e.g. Molecular hydrogen formation in dust clouds,
AIMD - electron impact and collision induced dissociation.
Research Motivation: It is simple, really. I love what I do. Everyday I get to study fascinating and interesting subjects
with a possibility of making a meaningful contribution. Not to mention the perks which follow; the teaching, traveling and meeting bright and interesting people.

Arnaud Andrianavalomahefa

Winifred Ayinpogbilla Atiah

MSc

MSc

Durham University, United Kingdom

Kwame Nkrumah University of Science and Technology (KNUST), Ghana

Madagascar

Ghana

arnaud@aims.ac.za

winifred.a.atiah@aims-senegal.org

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung

Scientific & Research Interests: Particle and Astroparticle physics with particular interests in Dark Matter and Dark
Energy, Condensed matter physics and Nanosciences

Scientific & Research Interests: I am very much interested in researching in general into climate and atmospheric
sciences, specifically precipitation processes and into areas directly impacting agriculture and livelihood.

Research Motivation: I think it is pretty much incredible to see how we have managed so far to decipher the
elegant language of the universe and built from that a valuable legacy for the future of human-kind. That reflects a
deep passion for understanding how things work.

Research Motivation: I loved the challenge, prestige and the analytical know-how in studying science as a programme back in my senior high school. I have always be motivated to study science because science to my best of
knowledge and perception controls the planet, or otherwise said, science rules.

Natalia Ares

Alexandros Attikis

Dr

Ph.D.

University of Oxford, United Kingdom

University of Cyprus, Cyprus

Italy

Cyprus

natalia.ares@materials.ox.ac.uk
Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation
Scientific & Research Interests: Quantum computation, nano and micromechanical resonators, circuit optomechanics, foundations of quantum mechanics.
Research Motivation: I am interested in extending quantum control to increasingly macroscopic systems, not only
to answer crucial questions in the foundations of quantum theory, but also to enable quantum superposition and
entanglement to be harnessed for new applications.

66

Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation
Scientific & Research Interests: Experimental High Energy Particle Physics, Collider signatures of Higgs bosons in
final states with tau leptons, Heavy Flavour Physics (top and bottom quark), Novel techniques for trigger systems
with tracking and pixel information for the selection of tau leptons
Research Motivation: My motivation to conduct physics research stems from an innate necessity to feed my curiosity, creativity, and imagination. It is also sustained by an ambition to never stop developing one self, but instead to
push personal boundaries, to acquire and disseminate new knowledge.
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Josie Auckett

Zara Bagdasarian

Ph.D.

Ph.D.

The Bragg Institute, Australian Nuclear Science and Technology Organisation, Australia

Forschungszentrum Jülich (DE), Tbilisi State University (GEO), Georgia

Australia

Georgia

josie.auckett@sydney.edu.au

zara.bagdasarian@gmail.com

Science and Industry Endowment Fund – Australian Academy of Science Fellow

Fellow of the Bayer Science & Education Foundation

Scientific & Research Interests: Crystallography, Neutron Scattering, Porous Framework Materials, Floating-zone
Crystal Growth, Solid State Chemistry

Scientific & Research Interests: Neutrino physics, spin physics, nuclear physics, nucleon-nucleon interaction highenergy physics

Research Motivation: I chose a career in research because I wanted an interesting job - no two weeks are ever the
same! I love using my creativity to design experiments and solve problems, and it's always exciting when my work
reveals some new piece of knowledge about the materials I'm working on.

Research Motivation: For as long as I can remember myself I've always loved solving math and logic problems. Later in life the fascination with the universe puzzles led me to studies and research in Physics. But it is working with
the amazing people towards one big goal that makes science so exciting for me today.

Jessica Avva

Mark Barber

B.A.

MSci

UC Berkeley, United States

Max-Planck-Institut für Chemische Physik fester Stoffe, Germany

United States

United Kingdom

javva@berkeley.edu

barber@cpfs.mpg.de

Supported by the Lockheed Martin Corporation and the Wyss Charitable Endowment

Fellow of the Max Planck Society and co-funded by C5 Capital

Scientific & Research Interests: Instrumental Cosmology
Research Motivation: Cosmology totters at the brink of unlocking the next generation of powerful probes of our
universe. However the experimental methods we currently use will not be enough. I am driven to creatively develop
novel instrumental techniques to advance our understanding of our universe.

Scientific & Research Interests: Uniaxial strain tuning of strongly correlated electron systems. Particularly in
relation to the emergent phenomena seen in these systems. For example superconductivity, magnetism, and their
relation to quantum criticality.
Research Motivation: Curiosity to understand the world around us is my main motivation for science. The sheer
complexity of nature leaves a lot to be discovered and explored. Research gives me the opportunity to do this and
find something no one else has seen before. What you learn enriches and motivates you further.

Nicholas Ayres

Angela I. Barreda Gómez

University of Sussex, United Kingdom

Master of Science

United Kingdom

University of Cantabria, Spain

N.Ayres@sussex.ac.uk

Spain

Supported by the Deutsche Forschungsgemeinschaft (DFG) and co-funded by C5 Capital

angela_91b@hotmail.com
Supported by the Spanish National Research Council (CSIC) and co-funded by the Alcoa Foundation

Scientific & Research Interests: I work on the neutron electric dipole moment experiment at the Paul Scherrer
Institute. This ultra-high-precision measurement is looking for tiny traces of CP violation, using NMR techniques to
study the precession of ultracold neutrons. I focus mainly on data analysis and computer simulations.
Research Motivation: Historically, all of the greatest revolutions in society have been the result of innovations in
science and technology. I want to be a part of our proud tradition of basic research laying the foundations for the big
leaps of the future.
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Scientific & Research Interests: Nanooptics, Nanophotonics, Plasmonics Nanostructures, High Refractive Index
Dielectric Nanoparticles, Polarimetry, Biosensing, Surface Enhanced Raman Spectroscopy
Research Motivation: For me, the most interesting aspect of research is the possibility of generating knowledge
that can be used in many practical applications like in health, environment, etc. In general, improving the society
quality of life.
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Gabriela Barreto Lemos

Jonas Nils Becker

Institute of Quantum Optics and Quantum Information (IQOQI-Vienna), Austria

M.Sc.

Brazil

Saarland University, Germany

gabriela.barreto.lemos@univie.ac.at

Germany

Fellow of the Austrian Federal Ministry of Science, Research and Economy (BMWFW)

j.becker@physik.uni-saarland.de
Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: My research interests are mainly in the foundations of quantum mechanics and
quantum optics. I have worked in quantum chaos, quantum imaging, open quantum systems, and the quantum to
classical boundary.

Scientific & Research Interests: My current research focuses on studying novel color centers in diamonds and their
suitability for applications in quantum information processing. I am particularly interested in the silicon vacancy
center, which has proven to be a promising candidate for applications in this field.

Research Motivation: My main motivation for doing science is to keep reminding myself to question what seems
to be obvious. As a scientist I maintain and feed my curious nature, never letting routine diminish the strangeness
of everyday experience. In science I can exercise my creativity and abstract thinking.

Research Motivation: Growing up with technology evolving faster than ever before very early excited my curiosity
and drew my interest towards the natural sciences. I think scientific research is fundamental to ensure that this
technological evolution continues over the next decades and I want to be a part of it.

Miguel Angel Bastarrachea Magnani

Antonio Benedetto

Ph.D.

PhD

Universidad Nacional Autónoma de México, Mexico

School of Physics, University College Dublin, Ireland
Laboratory for Neutron Scattering, Paul Scherrer Institut, Switzerland

Mexico
miguel.bastarrachea@nucleares.unam.mx
Supported by the Mexican Academy of Sciences and co-funded by the Alcoa Foundation

antonio.benedetto@ucd.ie
Supported by The Irish Research Council and co-funded by the AKB Stiftung

Scientific & Research Interests: Quantum optics, quantum information, quantum computing, quantum phase transitions, quantum chaos, many-body quantum systems, equilibrium and thermalization, quantum thermodynamics,
quantum control, classical and quantum correspondence, foundations of quantum mechanics.

Scientific & Research Interests: I am a physicist interested in the dynamics of biosystems (e.g. membranes and
proteins) and of their solvation environment, with a focus on pure water and water solutions of organic ionic liquids
and natural bio-protectants, which I am studying mainly by neutron scattering, and computer simulations.

Research Motivation: I believe a huge part of the richness in science and in physics comes from the possibility of
finding different scenes for known paradigms and techniques. Then, I am proud to be a scientist everytime my work
contributes to generate new ideas.

Research Motivation: Since I was a child I used to ask myself and my parents questions on natural phenomena, first
of all on the origin of life. Now, after almost 30y, as a young biophysicist, I try to answer big and intriguing questions,
and find new scientific challenges. My focus is (still) on the mechanisms of life.

Bernd Bauerhenne

Julia Benedikter

Diploma Physics, Diploma Mathematics

M. Sc.

University of Kassel, Germany

Ludwig-Maximilians-Universität München, Germany

Germany

Germany

bauerhen@uni-kassel.de

julia.benedikter@physik.uni-muenchen.de

Fellow of the Wilhelm und Else Heraeus-Stiftung

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: intense femtosecond laser excitations on solids and nanostructures, density
functional theory, molecular dynamics simulations, development of classical interatomic potentials, ultrashort laser
pulses, ultrafast phenomena, material processing with lasers, software engineering
Research Motivation: Very early I was already interested in how the daily used devices work. In school, I especially
liked the field of physics and mathematics. Hence, I studied physics and mathematics, since with the use of physical
models and mathematics it is possible to describe and understand the effects in nature.
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Italy

Scientific & Research Interests: Quantum optics with solid state emitters, single photon sources, fibre-based microcavities, nanooptics
Research Motivation: I am curious about the laws of nature. I like being surprised by counter-intuitive facts, like to
experiment and find out new things, enjoy solving problems, and I would like to contribute to scientific and technological progress and the acquisition of knowledge.
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Justin Beroz

Michael Blades

M.S.E.

M.S.

Massachusetts Institute of Technology, United States

Lehigh University, United States

United States

United States

justin.beroz@gmail.com

michaelblades979@gmail.com

Fellow of Mars, Incorporated

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: Solid/fluid/statistical mechanics, interfacial phenomena, electrokinetics, electrohydrodynamics, mechanical design, fabrication

Scientific & Research Interests: Nanophotonics, low dimensional systems, carbon nanomaterials, optics, microscopy, and superresolution

Research Motivation: Genuine invention comes about by genuine physical insight – whether by discovering new
physical phenomena or by developing a clever point of view on old material.

Research Motivation: I have always liked to build things, take things apart, tinker, and discover how things work.
Scientific research is appealing to me because it allows people who enjoy these activities to use them to solve real
problems and discover new things alongside others who have this passion as well.

Michael Betz

Boris Bolliet

Dr.-Ing.

MSc

CERN, Switzerland

Université Grenoble Alpes, France

Germany

France

mbetz@cern.ch

boris.bolliet@ens-lyon.fr

Supported by the CERN - European Organization for Nuclear Research and co-funded by the
Alcoa Foundation

Supported by the CNRS - Centre National De La Recherche Scientifique and co-funded by the
Alcoa Foundation

Scientific & Research Interests: Weakly Interacting Sub-eV particles (WISPs, Axions, etc.), Beam Instrumentation
in Particle Accelerators, Microwave Technologies (downconverters, low-noise frontends, digital signal processing,
electromagnetic compatibility etc.)

Scientific & Research Interests: The expanding universe, primordial and contemporary acceleration: - Dark energy,
- Inflation, - Modified Gravity, - Loop Quantum Cosmology, - Quantum Gravity, - Cosmic Microwave Background
Radiation

Research Motivation: Science and Technology are two interdependent fields, providing positive feedback to each
other. Working at their interface is a highly motivational and stimulating experience for me.

Research Motivation: Science is about understanding our world in a rational way, to bring us awareness. I am
motivated by the feeling of being at the edge of scientific knowledge, hopeful and excited to be apart of tomorrow’s
discoveries.

Susanne Theresia Birkhold

Gregory Boyle

M.Sc.

Ph.D.

University of Konstanz, Germany

James Cook University, Australia

Germany

Australia

Susanne.birkhold@uni-konstanz.de

gregory.boyle@my.jcu.edu.au

Supported by the International University of Lake Constance and co-funded by the Foundation
Lindau Nobel Laureate Meetings

Science and Industry Endowment Fund – Australian Academy of Science Fellow

Scientific & Research Interests: My research in the field of photovoltaics focusses on light-induced processes in
solution-processable semiconductors like organic-inorganic halide perovskites. I investigate the impact of the crystal
structure on photo-excited states using spectroscopy and electrical characterization techniques.
Research Motivation: I am motivated to do science since I really enjoy to work on questions that have not been solved yet and to discuss with other motivated scientists about the potential answers. Besides that, I want to contribute
to the development of new technologies that will help to sustainable improve our lives.
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Scientific & Research Interests: Electron and positron transport in gases and liquids, Kinetic theory, Boltzmann's
equation.
Research Motivation: The main motivation behind my research is applications to Positron Emission Tomography.
An understanding of the interactions between the positrons, ionized electrons and biological tissue allows us to
more accurately quantify radiation damage etc. My motivation behind science in general – curiosity!
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Dominic Bresser

Zakary Burkley

Dr.

Colorado State University, United States

CEA Grenoble, France

United States

Germany

zburkley@rams.colostate.edu

dominic.bresser@cea.fr

Supported by the Lockheed Martin Corporation and the Wyss Charitable Endowment

Supported by the Centre National de la Recherche Scientifique (CNRS) and co-funded by the
AKB Stiftung
Scientific & Research Interests: Nanostructured electrode and electrolyte materials for lithium- and sodium-based
batteries; structure-to-transport interplay for (self-assembling) macromolecular/polymer ion conductors; impact of
doping and structural development on the reversible Li+/Na+ uptake and release in inorganic materials

Scientific & Research Interests: I am fascinated with experimental Atomic, Molecular, and Optical physics. I find it
incredibly powerful and satisfying to control, manipulate, and study atomic properties using lasers and electronics. I
love the experimental ingenuity that goes into making many of these experiments successful.

Research Motivation: The steadily improving understanding of materials’ properties, allowing the development
of new/enhanced materials to address current application issues; in particular regarding the need for sustainable
energy sources; the interaction with other researchers and the unique working atmosphere & culture

Research Motivation: I am continually inspired when equations derived from first principles explain the increasingly complex phenomena I have encountered over my physics career. Physics continues to expand my awe,
understanding, and appreciation of our universe. I am motivated every day to discover more.

Patrick Breysse

Kristen Burson

Johns Hopkins University, United States

PhD

United States

Fritz-Haber Institut der Max-Planck-Gesellschaft, Germany

pbreyss3@jhu.edu

United States

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

burson@fhi-berlin.mpg.de

Scientific & Research Interests: Theoretical cosmology, large-scale structure, intensity mapping
Research Motivation: There is immense value in improving mankind's understanding of the universe in which we
live. By studying cosmology, we can learn about topics ranging from the birth and ultimate fate of our universe to
fundamental physics at energy scales beyond even the largest particle accelerators.

74

Fellow of the Alexander von Humboldt-Stiftung and co-funded by the Alcoa Foundation
Scientific & Research Interests: Surface Physics, Nanomaterials, Atomic Force Microscopy, Graphene, Silica, 2D
Materials, Organic Photovoltaics
Research Motivation: The allure of atoms motivates me to work on high-resolution scanning probe microscopy. I
like trying to understand how a materials' atomic structure, and its physical and chemical properties at the nanoscale determine bulk material behavior.

Johannes Bühl

Joseph Callingham

Dr.

Bachelor of Science

Leibniz-Institute for Tropospheric Research, Germany

The University of Sydney, Australia

Germany

Australia

buehl@tropos.de

j.callingham@physics.usyd.edu.au

Fellow of the Leibniz Association

Science and Industry Endowment Fund – Australian Academy of Science Fellow

Scientific & Research Interests: Scientific topics: Remote sensing of the atmosphere with lidar and radar. Cloud
processes. Impact of aerosol-cloud interaction on weather and climate. Formation and evolution of ice particles.
Research & Development: New lidar and radar remote-observation methods.

Scientific & Research Interests: I am an astronomer that specialises in observing at low radio frequencies. My
research is focussed on understanding the formation and evolution of young radio galaxies. I am interested in
expanding the big data solutions radio astronomers have developed to other fields of science.

Research Motivation: Observing earth's atmospheric system is a fascinating endeavor. This task is challenging,
because all components of the atmosphere are always in motion. It is all the more exciting to unravel physical processes that are, e.g. hidden inside of clouds or happen far above in the atmosphere.

Research Motivation: Science is the best tool we have to understand the Universe. I am driven to use this tool to
probe nature's secrets - in the process becoming the modern analogue to a New World explorer. I am motivated at
using the solutions we develop to uniquely solve problems that are inherent to civilisation.
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Robert Cameron

Edoardo Carnio

Doctor of Philosophy

M.Sc.

University of Glasgow, United Kingdom

The University of Warwick, United Kingdom

United Kingdom

Italy

robert.cameron@glasgow.ac.uk

e.carnio@warwick.ac.uk

Supported by the Deutsche Forschungsgemeinschaft (DFG) and co-funded by C5 Capital

Supported by the Deutsche Forschungsgemeinschaft (DFG)

Scientific & Research Interests: My current research interests include optical activity, chirality, the angular momentum of light, fundamental electrodynamics and the morphology of dinosaurs.

Scientific & Research Interests: Quantum mechanics, disorder and chaos, quantum information, complex systems,
statistical physics

Research Motivation: I have more questions than answers.

Research Motivation: What motivates me to do physics is the study of the fundamental mechanisms by which
nature works, which might translate into technological applications to help us overcome modern day challenges.

Luca Camilli

Jacques Carolan

PhD

Ph. D.

Danish Technical University, Denmark

Massachusets Institute of Technology, United States

Italy

United Kingdom

lcam@nanotech.dtu.dk

carolanj@mit.edu

Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation

Supported by the Deutsche Forschungsgemeinschaft (DFG) and co-funded by C5 Capital

Scientific & Research Interests: Surface science and low-dimensional materials and are my research interests.
Notably, I am now involved in a scientific project aimed at investigating the structural and electronic properties of
lateral hetero-structures made of different two-dimensional materials.
Research Motivation: Pushing mine as well as the community knowledge forward is what motivates my research.
Finding the reason that explains what I observe during an experiment and learning from my collaborators is what I
enjoy of my job.

Scientific & Research Interests: Quantum Technology, Quantum Information Science, Quantum Simulation, Quantum Computing, Integrated Quantum Photonics, Machine Learning, Optics.
Research Motivation: I believe the most exciting science comes at the interface between disciplines, and it is my
goal to forge new fields by applying quantum physics and quantum technologies to more disparate areas of science
such as biology, chemistry, and neuroscience.

Arianna Carbone

Joseph Caruana

Ph.D

DPhil

TU Darmstadt, Germany

University of Malta, Department of Physics, Institute of Space Sciences and Astronomy,
Malta

Italy
arianna@theorie.ikp.physik.tu-darmstadt.de
Fellow of the Alexander von Humboldt-Stiftung
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Malta
josephcaruana@gmail.com

Scientific & Research Interests: Many-Body Nuclear Problem, Nuclear Interactions, Ab Initio Methods, Nuclear
Structure, Nuclear Astrophysics

Supported by the University of Malta and co-funded by the Deutsche Forschungsgemeinschaft
(DFG)
Scientific & Research Interests: Very high redshift (z>6) universe, cosmic reionization, galaxy formation and evolution, galactic dynamics

Research Motivation: Understanding nature, from the movement of macroscopic objects to the quantum behavior
of fundamental particles, is to me fascinating and enchanting. I consider the spreading of the scientific knowledge
as a way to improve and elevate the entire humankind.

Research Motivation: I have been fascinated by nature and, consequently, its scientific study since my childhood.
My main driver is the pursuit of new ideas and the associated thrill of novel results. I am also passionate about
science outreach and find it very satisfying to witness others understand new concepts.
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Filippo Caruso

Pascal Cerfontaine

PhD

M.Sc.

University of Florence, Physics Department & European Laboratory for Non-Linear Spectroscopy, Italy

RWTH Aachen University, JARA Institute of Quantum Information, Germany

Italy

cerfontaine@physik.rwth-aachen.de

filippo.caruso@lens.unifi.it
Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation
Scientific & Research Interests: Quantum Transport Phenomena, Decoherence and Open Quantum Systems,
Quantum Information Theory, Quantum Biology, Quantum Optics and Communication, Quantum Optimal Control,
Quantum Random Walks, Ultracold Atom Physics, Interference Phenomena, Quantum Technologies, Entanglement
Theory, Complex Networks
Research Motivation: Research in science and, in particular, in physics means for me to deeply understand nature
phenomena around us, going from the infinitely small as electrons to infinitely large as the universe, with the possibility of learning from nature to develop more powerful and efficient daily technologies.

Germany
Supported by the Deutsche Telekom Stiftung and co-funded by the Foundation Lindau Nobel
Laureate Meetings
Scientific & Research Interests: Quantum Information; Spin Qubits; Open Quantum Systems; Quantum Gates;
Quantum Characterization, Verification, & Validation; Feedback Control of Quantum Experiments; Optimal Control
Theory; Numerical Methods in Physics; Central Spin Problem
Research Motivation: I am fascinated by the way science has shaped society and improved living conditions. I am
especially interested in fundamental research focussing on technical applications as I think such research is likely to
directly benefit society one day, while also furthering the understanding of our world.

Pedro Cavalcanti Malta

Ricardo Chávez Murillo

Masters of Science

Ph.D.

University of Heidelberg and Brazilian Centre for Research in Physics (CBPF), Germany

University of Cambridge, United Kingdom

Brazil

Mexico

pedrocmalta@gmail.com

ricardo.chavez@mrao.cam.ac.uk

Supported by the German Academic Exchange Service and co-funded by the Foundation Lindau
Nobel Laureate Meetings

Supported by the Mexican Academy of Sciences and co-funded by the Alcoa Foundation

Scientific & Research Interests: Spin-dependent interparticle potentials, physics of axion-like particles, phenomenology of Lorentz symmetry violation.

Scientific & Research Interests: My research interests are on theoretical and observational cosmology, starbursts,
and galaxy formation and evolution.

Research Motivation: Science, and physics in particular, has always fascinated me as a wonderful endeavour
leading us to a deeper understanding of the intrinsic mechanisms of the natural world. Studying its smallest scales
gives me an unique perspective of the fundamental laws that shape our universe.

Research Motivation: What motivates me for science is the search for answers to the questions about the origin of
the universe and its evolution, the formation of structure in the universe and ultimately the origin of ourselves as
conscious beings.

Heather Cegla

Tawinan Cheiwchanchamnangij

PhD

Ph.D.

Queen's University Belfast, United Kingdom

Mahidol University, Thailand

United States

Thailand

h.cegla@qub.ac.uk

tawinan.ch@gmail.com

Supported by the Lockheed Martin Corporation and the Wyss Charitable Endowment

Supported by the National Science and Technology Development Agency, Thailand and cofunded by the Alcoa Foundation

Scientific & Research Interests: Detection, confirmation, and characterisation of rocky extra-solar planets residing
in the habitable zones of solar-type stars; high precision radial velocities (via Echelle spectrographs); stellar surface
magnetoconvection and other stellar surface phenomena, such as starspots and faculae networks
Research Motivation: I love pushing the boundaries beyond current instrumental and astrophysical limitations,
and moving the nascent field of exoplanets closer towards discovering Earth-like alien worlds. I also enjoy the challenges that come with the unique application of particular ideas and techniques.
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Scientific & Research Interests: Computational Condensed Matter Physics, Material Science, Semiconductor Doping, Nanowires, 2D Materials, Rare-earth Nitride, and Developing Low-cost and High-tech Scientific Tools for School.
Research Motivation: I have been amazed by scientific discoveries and experiments since I was a child. Now, I have
a chance to stand at the boundary of the scientific knowledge and try to push that boundary. This makes me feel
excited everyday doing research. The feeling is multiplied when I teach this to my students.
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Yu-Ting Chen

Rohit Chikkaraddy

Harvard University, United States

BS-MS

Taiwan

University of Cambridge, UK, United Kingdom

yutingchen@g.harvard.edu

India

Supported by the Deutsche Forschungsgemeinschaft (DFG)

rc621@cam.ac.uk
Fellow of the Bayer Science & Education Foundation

Scientific & Research Interests: Atomic, Molecular, and Optical Physics
Research Motivation: My interest is atomic, molecular, and optical (AMO) physics. In AMO systems, we can explore
quantum phenomena and study their connection with other disciplines. I am especially fascinated by quantum
simulation, which can be applied to problems in other fields of physics and even reveal new physics.

Research Motivation: The universality and the logical consistency of science always amazes me. Finding solutions
to unknowns, the joy of discoveries and the thought of me adding a new piece of knowledge to the world which will
ultimately improve the quality of people’s lives, keeps on fueling my passion towards research.

Zijun Chen

Vanessa Chille

Masters of Arts

M.Sc.

University of California, Santa Barbara, United States

Max Planck Institute for the Science of Light & Laboratoire Kastler Brossel, Germany

China

Germany

zchen@physics.ucsb.edu

vanessa.chille@mpl.mpg.de

Supported by The National Science Foundation (NSF)

Fellow of the Max Planck Society

Scientific & Research Interests: The aim of my research is to build a scalable quantum computer using superconducting qubits. My main focuses are nanofabrication, and quantum control and metrology for high fidelity quantum gates. I am also interested in near term applications for small quantum devices.
Research Motivation: My two motivations for doing science are expanding humanity's knowledge, and furthering technologies that can make an impact on the real world. Quantum computing has elements of both - we are
pushing our knowledge of quantum mechanics, while building a device that may revolutionize computation.
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Scientific & Research Interests: Single-Molecule Vibrational Optics in Plasmonic Quantum Cavities: How does light
interact with matter smaller than its wavelength? How to mix light and molecules to create new nanoscale states of
matter? How to probe and engineer single-molecule vibrations to build light-driven molecular-machines?

Scientific & Research Interests: My research interests lie mostly in the field of quantum optics. I am currently working on projects about high-order spatial modes of light and the theoretical description of their quantum properties.
Research Motivation: I am working in science because I am curious about the world and fascinated by the complexity of nature. I am thrilled by the idea of exploring subjects and areas that nobody has ever looked into before and,
in this way, having the chance to discover something new every day.

Cecile Chenot

Sheon Chua

CEA, France

PhD

France

Laboratoire Kastler Brossel, France

cecile.chenot@cea.fr

Australia

Supported by the Centre National de la Recherche Scientifique (CNRS) and co-funded by the
AKB Stiftung

sheon.chua@lkb.upmc.fr
Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation

Scientific & Research Interests: Hyperspectral imaging, multichannel signal processing, signal separation, remote
sensing.

Scientific & Research Interests: Quantum optics, Squeezed states, Optomechanics, Gravitational-wave detectors,
Quantum measurement experiments, Precision metrology

Research Motivation: Science is a way to understand our surrounding, with outstanding questions and challenges:
doing science is particularly stimulating. Besides, it is inspiring to think that we contribute not only to our research
area but also to a global community whose insights impact our society.

Research Motivation: The expansion of scientific knowledge, the ability to convey new knowledge widely, the
pursuit of solutions to open problems, and my curiosity of the unknown universe are the drivers of my passion for
science. My work in pushing precision quantum measurement feed off and fit with these drivers.
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Lukáš Chvátal

Stefan Coenders

Mgr.

Master of Science, Physics

Institute of Scientific Instruments of the CAS, v. v. i., Czech Republic

Technische Universität München, Germany

Czech Republic

Germany

luke@isibrno.cz

stefan.coenders@tum.de

Fellow of the Lennart Bernadotte-Stiftung

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: Nano-optics, plasmonics, optical tweezers, theory of electromagnetic scattering,
soft condensed-matter

Scientific & Research Interests: Astroparticle physics, neutrino astronomy, neutrino physics, neutrino oscillations,
multi-wavelength modelling, ultra-high-energy cosmic rays, blazars, multi-messenger astronomy

Research Motivation: What pushes me forward while solving a research problem is my strong belief that the
answers exist and are worth the effort, what makes that easier is a relative freedom to choose optimal tools [ideas,
theory, method, software] or invent new ones and what rewards me is sharing all that with others.

Research Motivation: My interest in science is driven by an unsatisfied curiosity regarding the laws of nature.
Besides, I enjoy working with colleagues, regardless of ones culture or religion. Working together in an international
project to widen the knowledge in my field of research is an unique opportunity.

Logan W. Clark

Pierre Corfdir

University of Chicago, United States

Ph. D.

United States

Paul-Drude-Institut Berlin, Germany

lwclark@uchicago.edu

Switzerland

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

corfdir@pdi-berlin.de
Fellow of the Leibniz Association

Scientific & Research Interests: I am fascinated by the study of quantum many-body systems, particularly their
non-equilibrium dynamics and the role of entanglement. I am currently studying quantum critical dynamics in
ultracold atomic gases and developing a technique for spatiotemporal control of cold atomic collisions.

Scientific & Research Interests: Optical properties of semiconductor nanostructures, Charge carriers dynamics in
low-dimensional systems, Nanophotonics, Ultrafast photoluminescence spectroscopy, Magneto-optical spectroscopy

Research Motivation: Science has proven to be a uniquely powerful way to understand the universe we live in. My
motivation is to contribute to that understanding while learning some interesting things in the process.

Research Motivation: Understanding and predicting natural phenomena, Developing and validating models, Acquiring and sharing new knowledge, Scientific collaboration and debate, Being at the forefront of technology

Jackson Clarke

Francisco Correa

MSc

Postdoc

University of Melbourne, ARC Centre of Excellence for Particle Physics at the Terascale,
Australia

Leibniz Universität Hannover, Germany

Australia

francisco.correa@itp.uni-hannover.de

j.clarke5@pgrad.unimelb.edu.au
Science and Industry Endowment Fund – Australian Academy of Science Fellow
Scientific & Research Interests: Physics beyond the Standard Model, collider physics, long-lived exotic particles,
neutrino mass generation, naturalness, leptogenesis, dark matter, plasma physics
Research Motivation: Simply to discover and understand how nature works, by: (1) being open-minded; (2) questioning everything; (3) understanding deeply; (4) seeking alternative perspectives; (5) communication; (6) focusing on
what is (possibly) measurable; (7) avoiding philosophy; and (8) leaving out the ego.
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Chile
Fellow of the Alexander von Humboldt-Stiftung and co-funded by the Alcoa Foundation
Scientific & Research Interests: Hidden symmetries, Integrable systems, Supersymmetric quantum mechanics,
Solitons, Gravitation, Black holes thermodynamics, Modified theories of gravity, Quantum field theory, Quasi and
exactly solvable models, Non-hermitian Hamitonians and PT-symmetry
Research Motivation: The beauty of the relationship among the nature, physics and mathematics has never ceased
to amaze me. My motivation for science lies in the search and discovery of such connections and also in the contribution as member of a community to the knowledge for the present and next generations.
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Martha Liliana Cortés Sua

Alexandre Darmon

Technische Universität Darmstadt, Germany

Master of Science

Colombia

ESPCI ParisTech, France

m.l.cortes@gsi.de

France

Supported by the VDI The Association of German Engineers and co-funded by the Alcoa Foundation

alexandre.darmon@espci.fr

Scientific & Research Interests: Study of the nuclear shell evolution of neutron-rich isotopes by means of in-beam
gamma-ray spectroscopy, proton inelastic scattering at intermediate energies on exotic nuclei, heavy ion detection
with scintillation materials.
Research Motivation: Science motivates me as a very fun and interesting way to approach and understand phenomena in nature. I hope to contribute to a better understanding of the atomic nucleus and to be able to use science to
strengthen the scientific development of my home country and the presence of women in science.

Supported by the Centre National de la Recherche Scientifique (CNRS) and co-funded by the
AKB Stiftung
Scientific & Research Interests: Soft condensed matter physics, liquid crystals, fluid dynamics
Research Motivation: To me, science is all about making a priority to meet people from varied scientific communities in an attempt to foster dialogue, exchange thoughts and expand upon ideas.

Jibo Dai

Fernando de Juan

Doctor of Philosophy

PhD

Centre for Quantum Technologies, National University of Singapore, Singapore

University of California, Berkeley, United States

China

Spain

cqtdj@nus.edu.sg

ferdejuan@imdea.org

Fellow of the National Research Foundation Singapore

Fellow of the Bayer Science & Education Foundation

Scientific & Research Interests: My research interests are mainly in quantum optics, quantum thermodynamics,
and foundations of quantum mechanics. I hope to understand better the role that quantum mechanics play, the
differences it brings into some of these classical concepts and new phenomena that might emerge as a consequence.

Scientific & Research Interests: Theoretical condensed matter physics. Topological states of matter: topological
insulators and superconductors, Quantum Hall Effects. Two dimensional materials (graphene, transition metal
dichalcogenides), charge density waves and excitonic insulators.

Research Motivation: Since young, my favourite subjects have been mathematics and physics. I am fascinated by
how things around us, ranging from massive stars to nanoscale particles, could be explained and understood by
physics. Moreover, better understanding and innovations in science also bring better lives for us.

Research Motivation: I enjoy the detective work of finding the simple key ideas that allow us to understand apparently complex physical systems.

Belinda Damian

Gijs de Lange

M.Sc.

PhD

Loyola College, India

Yale University, United States

India

Netherlands

belin_93@yahoo.in

gijs.de.l@gmail.com

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Alcoa Foundation

Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation

Scientific & Research Interests: Astronomy & Astrophysics, with a prior research experience in the spectroscopic
studies of starburst galaxy and an exposure to the cutting edge computational and programming languages like
IRAF & IDL, I have embellished the desire for research in it and have an interest in the work of data scientist
Research Motivation: The rudimentary drive to discover and learn how everything around us works and the curiosity to understand the existence of life on earth and the science of that beyond our vision and reach.
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Scientific & Research Interests: Experimental physics, Quantum physics, Mesoscopic physics/superconductivity,
Quantum information.
Research Motivation: My main motivation for being in science is curiosity. Being confronted with interesting
puzzles is a great way to spend your day. Another important aspect of science is education. Whether it is a colleague,
a student, or someone from outside science, helping people understand is very rewarding.
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Sylvain de Léséleuc

Zaynah Dhunny

Master of Science in Physics

PhD

Institute of Optics, Palaiseau, France

University of Mauritius, Mauritius

France

Mauritius

sylvain.leseleuc@institutoptique.fr

asma.dhunny2@umail.uom.ac.mu

Supported by the Centre National de la Recherche Scientifique (CNRS) and co-funded by the
Foundation Lindau Nobel Laureate Meetings

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the Ministry of Education and
Human Resources, Tertiary Education and Scientific Research of the Republic of Mauritius

Scientific & Research Interests: Atomic Physics, Cold Atoms, Rydberg Atoms, Quantum Simulation, Quantum
Information

Scientific & Research Interests: Renewable Energy; Wind Energy; Computational Fluid Dynamics; Computational
Wind Modelling; Physics with Climate Change

Research Motivation: Learning a lot of different subjects and competences. Teaching science is also a passion.

Research Motivation: My motivation is I want to see a Green Mauritius (my country). I am working rigorously on
Wind Energy. I want to breathe clean unpolluted air. My country has high potential for wind energy sources, I have
multiple published papers which defend this claim.

Uros Delic

Maria Diakaki

MSc.

PhD

University of Vienna, Austria

CEA-Saclay IRFU / SPhN, France

Serbia

Greece

uros.delic@univie.ac.at

mdiakaki@cern.ch

Fellow of the Bayer Science & Education Foundation

Supported by the Centre National de la Recherche Scientifique (CNRS) and co-funded by the
AKB Stiftung

Scientific & Research Interests: Optical trapping, quantum optics, cavity optomechanics, nanoparticles
Research Motivation: I became motivated to do research in high school science camps, where I was working on
small projects in physics. I became interested in quantum mechanics while reading Feynman's intuitive Lectures on
Physics and into experimental quantum optics through fascinating research of Anton Zeilinger.

Guangwei Deng

Scientific & Research Interests: Nuclear Physics, Experimental and theoretical study of nuclear reactions, Neutron
induced reactions, Nuclear structure, Development of new detection systems.
Research Motivation: Research for science is a very challenging domain, and working in it is much more than a job,
it makes every day different than the previous one and it offers an unreachable limit for improvement, and a vast
field of knowledge to be discovered.

Tiara Diamond
Ph.D.
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University of Science and Technology of China, China

NASA Goddard Space Flight Center, United States

China

United States

gwdeng@mail.ustc.edu.cn

tiara.r.diamond@nasa.gov

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Supported by the ORISE NASA Mission Directorate and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: Quantum transport in semiconductor nanostructures, Quantum dots, Circuit QED,
Superconducting resonators, Nanofabrication, Nanomechanical resonator.

Scientific & Research Interests: late-time spectroscopy of Type Ia supernovae; spectral signatures of supernova preexplosion conditions; population diversity in supernovae

Research Motivation: To be a scientist is my childhood dream. The curiosity of the unknown motivates my scientific career. I like doing experiments and feel good when creating something new.

Research Motivation: I am driven by my curiosity in understanding how the universe works. Astronomy is such
an interesting field because it doesn't typically involved designed experiments in a lab -- it requires watching and
waiting, then comparing observed events to predictions by models.
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Gina DiBraccio

Jonathan Durgadoo

PhD

PhD

NASA Goddard Space Flight Center, United States

GEOMAR Helm, Germany

United States

Mauritius

gina.a.dibraccio@nasa.gov

jdurgadoo@geomar.de

Supported by the ORISE NASA Mission Directorate and co-funded by the Wyss Charitable
Endowment

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the Helmholtz Association of
German Research Centres

Scientific & Research Interests: My research includes the study of energy transfer between the sun and planets. I
analyze in situ plasma and magnetic field data from spacecraft orbiting various planets, such as Mercury and Mars,
in order to understand how changes in the sun may affect the local space environments.
Research Motivation: I have always been naturally inquisitive with everything involving space physics. Having the
opportunity to analyze data from under-explored space environments motivates me to learn as much as possible
while answering questions to help us better understand our own planet.
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Scientific & Research Interests: Ocean circulation, Climate variability, High-resolution ocean modelling, Inter-ocean
exchanges
Research Motivation: In general, I get easily bored. The novelty and fast-paced progress of science keep me on my
toes. Academia provides the added opportunity of traveling and meeting people from all walks of life with different
cultures and train of thoughts. It is a continuous learning curve which I find fascinating.

Christian Drews

Nishchal Dwivedi

Ph.D.

Master in Science (Physics)

Christian Albrechts-Universität zu Kiel, Germany

Bhabha Atomic Research Centre, India

Germany

India

drews@physik.uni-kiel.de

dwivedi.nishchal@gmail.com

Fellow of the Wilhelm und Else Heraeus-Stiftung

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Alcoa Foundation

Scientific & Research Interests: Space plasmas (solar wind & local interstellar medium), Pickup Ions & supra-thermal particles in the heliosphere, Wave-particle interactions in magnetized plasmas, Computational science

Scientific & Research Interests: Understanding nuclear phenomenon of melting of shell effects at higher temperatures and thermodynamics of nucleus as an open quantum system.

Research Motivation: Curiosity. The variety of tasks that comes with your research is also a big plus. Although it 's
frustrating, confusing and time-consuming on a regular basis, it's never boring.

Research Motivation: I see science as a poetry of logical ideas. Working on these curiosity driven ideas to understand nature and hence motivate solutions to the problems of our day to day life is a unique, fascinating and joyful
experience which forms my motivation to do science.

Maximilian Düll

Brice Dzokou Takamte

Master of Science

Master degree in Condensed Matter Physics

Friedrich-Alexander-Universität Erlangen-Nürnberg, Institute for Theoretical Physics III

University of Dschang, Cameroon

Germany

Cameroon

maximilian.duell@fau.de

brice.dzokou@aims-cameroon.org

Supported by the Bavarian State Ministry of Education, Science and the Arts, Elite Network of
Bavaria and co-funded by the Foundation Nobel Laureate Meetings

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung

Scientific & Research Interests: Mathematical foundations of gravity, Refined gravity on non-metric spacetimes,
Refined matter theories, especially general linear electrodynamics allowing for vacuum birefringence, Quantum
field theory on non-metric spacetimes, Modified dispersion relations and models for Dark Matter, Cosmology

Scientific & Research Interests: - Strategies for reducing radiation dose in CT scanner’s. - Radiation dose tools and
Pediatric CT dosimetry. - Non-Hermitian Quantum dynamics. - Graphene synthesis and characterizations for solar
cells. - Quantum molecular dynamics and electronic systems.

Research Motivation: I want to understand the basic principles and building blocks our universe is built from. The
description in physical theories and mathematical language always attracted me. A driving power behind my scientific work is to think in new ways about physical problems and find new formulations of physics

Research Motivation: Understanding the world around me by means of simple and elegant theories has always
been my major curiosity and hobby since the secondary school. Science becomes subject of principal interest to
satisfy my curiosity. Expanding my knowledge in science will help me solve concrete issues.
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Joshua Eby

Emanuel Eichhammer

University of Cincinnati, United States

M. Sc.

United States

Max Planck Institute for the Science of Light, Erlangen, Germany

ebyja@mail.uc.edu

Germany

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Emanuel.Eichhammer@mpl.mpg.de
Fellow of the Max Planck Society

Scientific & Research Interests: Dark Matter, Axions, Boson stars, Cosmology, Bose-Einstein condensation, Higgs
physics, Two Higgs Doublet Models, Beyond Standard Model particle physics

Scientific & Research Interests: Quantum Physics, Quantum Optics, Lasers, Cryogenics, Single Rare-Earth Ions in
Crystals as Quantum Emitters and Quantum Memories

Research Motivation: Science allows us to answer deep questions about the universe in a quantitative way, and
that excites me. It is amazing to me that so much can be explained by assuming so little. Fundamental scientific
discoveries often lead to technological advances, but should also be pursued for their own sake.

Research Motivation: Science is one of the few fields which allows great personal freedom and independence while
working with bright, open minded, international colleagues. Exploring and expanding the limits of human knowledge, using cutting edge technology -- what more can you ask for.

Hiran Harshana Edirisooriya Jayaweera

Anna-Christina Eilers

PhD
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University of Colombo, Sri Lanka

Max-Planck Institute for Astronomy, Heidelberg, Germany

Sri Lanka

Germany

hiran@phys.cmb.ac.lk

eilers@mpia.de

Fellow of the Bayer Science & Education Foundation

Fellow of the Max Planck Society

Scientific & Research Interests: Applied Optical Spectroscopy and Multispectral Imaging, Optical Instrumentation,
Embedded Systems

Scientific & Research Interests: Observational Cosmology, large-scale structure of the universe, Epoch of Reionization, Intergalactic Medium, Quasars, Galaxy formation

Research Motivation: My motivation to do science is my belief that science can improve the living standards of the
human beings.

Research Motivation: What motivates me most to do science is curiosity. I would like to understand the questions
that arise when observing our universe and even though we are far from understanding them, it’s an exciting challenge to contribute a tiny piece towards solving this big puzzle.

Aielet Efrati

Hossam Elanzeery

Weizmann Institute of Science, Israel

PhD student

Israel

University of Luxembourg, Luxembourg

aielet.efrati@weizmann.ac.il

Egypt

Supported by the Weizmann Institute of Science and co-funded by the Foundation Lindau
Nobel Laureate Meetings

hossam.elanzeery@gmail.com
Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the Luxembourg National
Research Fund (FNR)

Scientific & Research Interests: In my research I mainly focus on the following topics: 1) Physics beyond the Standard Model, 2) Higgs and flavor physics, 3) Cosmological probes for new Physics, 4) Dark matter phenomenology

Scientific & Research Interests: Solar cells and photovoltaic applications, Physics, Nanotechnology, Energy harvesting and Environment

Research Motivation: The discovery of the Higgs boson was a great success of the LHC. The experimental searches
for hints of physics beyond the Standard Model often rely on novel theoretical ideas raised by the phenomenological
community. In my research I combine the phenomenological and the experimental points of view.

Research Motivation: Science is the pleasure of life. With science, we can enjoy every single moment of our life and
discover new worlds and opportunities. Science is the mean for dissolving the challenges and making our dreams
become true.
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Ryan Endsley

Jens Erler

Bachelor of Arts

M. SC.

Max Planck Institute for Astrophysics, Germany

Argelander Institut für Astronomy / Universität Bonn, Germany

United States

Germany

rendsley@email.arizona.edu

jens@astro.uni-bonn.de

Supported by the German Academic Exchange Service and co-funded by the Wyss Charitable
Endowment

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: Theoretical Astrophysics; Observational Astrophysics; Galaxy Formation & Evolution; Cosmology; Feedback; Cosmological Accretion; Reionization; First Galaxies
Research Motivation: I have always been fascinated by the numerous perplexing mechanisms throughout our
universe and the beautiful objects that they govern. Through science I am able to learn about these mechanisms and
objects on a fundamental level in order to make innovative and exciting discoveries.

Scientific & Research Interests: My current research focuses on the study of galaxy clusters through observations
of the Sunyaev-Zel'dovich effect at sub-mm wavelengths, as well as observations of their X-ray emission. As part of
this work, I am also interested in cosmology, structure formation, statistics and machine learning.
Research Motivation: Dark energy and dark matter together make up about 95% of our universe, but are poorly
understood so far. One of the most powerful methods to study both phenomena are observations of galaxy clusters.
Through my research, I hope to contribute to our understanding of these objects.

Nicholas Engelbrecht

Gianmaria Falasco

PhD

M.Sc.

North-West University, South Africa

Max Planck Institute for Mathematics in the Sciences, Germany

South Africa

Italy

n.eugene.engelbrecht@gmail.com

falasco@itp.uni-leipzig.de

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the Academy of Science of
South Africa (ASSAf)

Supported by the Deutsche Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Space physics, plasma turbulence, cosmic ray transport.

Scientific & Research Interests: Statistical Mechanics, especially out of equilibrium.

Research Motivation: To understand processes governing cosmic ray modulation as fundamentally as possible, by
constructing numerical computational models of ever-increasing complexity and refinement, and comparing their
outputs with a wide range of existing spacecraft observations.

Research Motivation: Be fascinating by nature. Challenge myself to understand always a little more. Learn from
(and maybe teach) good fellows.

Maksim Eremchev

Joseph Falson

Bachelor

Max Planck Institute for Solid State Research, Germany

Moscow Institute of Physics and Technology, Russian Federation

Australia

Russian Federation

j.falson@fkf.mpg.de

eremchev.my@phystech.edu

Fellow of the Bayer Science & Education Foundation

Supported by the Lomonosov Moscow State University, Russia and co-funded by the Dieter
Schwarz Stiftung
Scientific & Research Interests: Nanooptics, Spectroscopy, Super-resolved Fluorescence Microscopy, Hybrid Photonics, Photovoltaics
Research Motivation: Life without science is boring. I found that science for me is not just a daily life activity but
rather a lifestyle. In my early childhood I was totally inspired with science by my mother. Then studying at MIPT I
discovered the opportunities that helped me reach not at all bad level in physics.
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Scientific & Research Interests: Low dimensional electron physics, molecular beam epitaxy, oxide electronics.
Research Motivation: To get a better understanding of what we see and feel all around us.
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Lola Fariñas

Ranveig Flatabø

Ph.D.

Master Degree in nanoscience

Spanish National Research Council (CSIC), Spain

University of Bergen, Department of Physics and Technology, Norway

Spain

Norway

lola.farinas@gmail.com

Ranveig.Flatabo@uib.no

Supported by the Spanish National Research Council (CSIC) and co-funded by the Alcoa Foundation

Supported by The Nobel Foundation, Sweden and co-funded by the Foundation Lindau Nobel
Laureate Meetings

Scientific & Research Interests: Wave propagation, Complex media, Inverse problem, Hierarchical materials, Data
analysis, Micro-, macro- and mesostructure relations, Ultrasounds, Interdisciplinary nature
Research Motivation: Comes from my desire of doing things in an outstanding and passionate way: I'm curious,
creative, social and hard a worker. In the future, I'd like to keep learning from science and understanding nature. If
I'm lucky enough, I'll support others in this career and share my experience and thoughts with them.

Scientific & Research Interests: Lithography methods, mainly electron beam lithography, for the development of
optical elements for light and matter waves, e.g. arrays of 2D and 3D structured plasmonic nanoparticles, zone plates
for atom focusing and masks for atom lithography.
Research Motivation: Science is grounded in facts and observations; it is reliable and reproducible and can only be
argued through evidence-based argumentation. As such, I consider science is my source of logic, understanding and
insight to a world that without it seems quite confusing.

Michael Finch

José A. Flores-Livas

Florida Institute of Technology, United States

Ph.D.

United States

University of Basel, Physics Department, Switzerland

mfinch2009@my.fit.edu

Mexico

Fellow of Mars, Incorporated

jflores.livas@gmail.com
Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation
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Scientific & Research Interests: My research interests lie in resonant coupling of IR metamaterials with phonon
resonances, and incorporating 2D materials (like graphene & h-BN) which can support polaritons that provide large
field enhancement. My research has applications in vibrational spectroscopy and biosensing.

Scientific & Research Interests: My research interests are in the areas of superconductivity, magnetism, thermoelectrics and structure crystal prediction. I use theoretical tools (mostly at Density-Functional theory level) implemented in computational codes that efficiently calculate properties of structure on complex systems.

Research Motivation: Being a person with a learning disability, with difficulties in reading and writing, I naturally
gravitated to mathematics and sciences which are my strengths. I would characterize myself as a naturally curious
person, and as such research is a natural fit that allows me to give back to society.

Research Motivation: My motivation for science derives from the intrinsic-eager and momentum that I, naturally,
have to know, to discover and to understand "things". From why the shape of a 'limette'; to the derivation of equations, complex experimental set-up and to develop algorithm that will predict future.

Thomas Fink

Jean-Baptiste Fouvry

M.Sc.

Master

Institute for Quantum Electronics, ETH Zürich, Switzerland

Institut d'Astrophysique de Paris, France

Germany

France

thomas.fink1@rwth-aachen.de

fouvry@iap.fr

Fellow of McKinsey & Company, Inc.

Supported by the Centre National de la Recherche Scientifique (CNRS) and co-funded by the
Foundation Lindau Nobel Laureate Meetings

Scientific & Research Interests: Quantum Optics, Quantum Computation and Simulation, Strongly Correlated
Photons, Exciton-Polaritons, Quantum Coherence, Many-body Phenomena

Scientific & Research Interests: Astrophysics, Evolution of galaxies, Inhomogeneous ynamics, Secular diffusion,
Gravitation, Kinetic Theory

Research Motivation: It has always been a great inspiration for me to understand how the world around us works,
and my growing enthusiasm for the laws of nature left me but one choice what to dedicate my academic career to:
physics. In research, I enjoy contributing to the extension of mankind's knowledge.

Research Motivation: I am currently a third year Ph.D. student at the Institut d'Astrophysique de Paris, France,
working on the study of the secular dynamics of stellar discs.
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Lena Funcke

Brittany Fuzia

Master of Advanced Study in Physics

M. Sc.

Max Planck Institute for Physics & University of Munich, Arnold Sommerfeld Center, Germany

Florida State University, United States

Germany

bjf13d@my.fsu.edu

Lena.Funcke@physik.uni-muenchen.de
Fellow of the Max Planck Society
Scientific & Research Interests: Non-perturbative effects in quantum field theory, specifically instantons in quantum chromodynamics, electroweak theory, and quantum gravity. Current research project: neutrino condensation
and mass generation from a gravitational theta-term and related phenomenological consequences.
Research Motivation: My aspiration is to enhance our understanding of the universe with research and teaching.
I focus on theoretical particle physics since it comprises our world's fundamental principles, thus opening up the
window for important paradigm shifts, and because it has an impressively precise phenomenology.

United States
Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment
Scientific & Research Interests: Cosmology, Cosmic Microwave Background, Galaxy Clusters, Large-Scale Structure
Research Motivation: My motivation for pursuing a science career is being able to learn about and teach how the
world works. I have always been interested in what astrophysics can reveal about our universe. This has lead me to
studying the broadest picture possible--cosmology and the evolution of large-scale structure.

Alexander Funk

Mariami Gachechiladze

PhD

MSc

UT Southwestern Medical Center, United States

University of Siegen, Germany

Germany

Georgia

alexander.funk@utsouthwestern.edu

marigachi@gmail.com

Fellow of the Wilhelm und Else Heraeus-Stiftung

Supported by the Deutsche Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Nuclear Magnetic Resonance, Magnetic Resonance Imaging, Paramagnetism,
Contrast Agents, Lanthanides

Scientific & Research Interests: Quantum information, quantum mechanics, foundations of quantum mechanics,
category theory, theoretical computer science, machine learning, artificial intelligence

Research Motivation: My motivation in science comes from a sense of exploration. Challenging theories, performing experiments, which have not been attempted before, inspired me to pursue a PhD and now guides me in my
postdoctoral work.

Research Motivation: My current motivation is to contribute in the research of quantum physics.

Andreas Furchner

Julián García Pardiñas

ISAS Berlin, Germany

M.Sc.

Germany

Universidade de Santiago de Compostela, Spain

Fellow of the Leibniz Association

Spain
julian.garcia.pardinas@cern.ch
Supported by the Spanish National Research Council (CSIC) and co-funded by the Deutsche
Forschungsgemeinschaft (DFG)
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Scientific & Research Interests: Infrared ellipsometry, In-situ infrared spectroscopy, Functional polymer films,
Polymer brushes, Optical simulations

Scientific & Research Interests: Particle Physics, Beyond the Standard Model Physics, Charge-Parity Violation, Higgs
Sector, Supersymmetric Particles, Dark Matter Candidates.

Research Motivation: Since I was a little boy, I always felt the strong urge to uncover the mysteries of nature,
always asking questions. After my first physics lesson in 5th grade, I knew my true calling. I wanted to be a physicist:
making experiments, finding important equations, discovering fascinating new things.

Research Motivation: I feel strongly attracted to understanding and (whenever possible) controlling nature. The
seek for a potential global capability in this sense pushes me into fundamental physics, the look for the elemental
constituents of the universe and the search for Unification Theories.
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Todd Garon

Johannes Geurs

PhD

Master of Science

University of Wisconsin - Madison, United States

Max Planck Institute for Solid State Research, Germany

United States

Belgium

tgaron@wisc.edu

j.geurs@fkf.mpg.de

Supported by the Oak Ridge Associated Universities (ORAU) and co-funded by the Wyss Charitable Endowment

Fellow of the Bayer Science & Education Foundation

Scientific & Research Interests: Supersymmetry breaking and phenomenology, neutrino and flavor physics

Scientific & Research Interests: Transport in two-dimensional systems, topological insulators

Research Motivation: As a child I loved models. I would build plastic cars and balsa planes until my fingers were
glued together. While at Reed College, they became abstract, physical theories. Now, I work on high energy model
building at UW-Madison, focusing on neutrino flavor and supersymmetry.

Research Motivation: It's very encouraging to have the freedom to conceive an experiment, implement it, and in
the end, learn something about nature.

Nicolas Garreau de Loubresse

Yashika Ghai

Ph.D.

M.Sc

Harvard University, United States

Department of Physics, Guru Nanak Dev University, Amritsar, India

France

India

nicolas.garreau@wyss.harvard.edu

yashu.gh92@gmail.com

Supported by Human Frontier Science Program and co-funded by the AKB Stiftung

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Alcoa Foundation

Scientific & Research Interests: Molecular engineering, structural biology, biophysics, synthetic biology
Research Motivation: Develop new technologies to expand our capabilities and improve patients' lives

Scientific & Research Interests: Fusion plasma, ECE diagnostics in ITER, Wave dynamics in plasma- Dusty, Space
and Astrophysical Plasmas.
Research Motivation: I believe that science empowers one to think rationally. It is very fascinating to me that every
phenomenon we see around us has a scientific explanation to it. With every passing day that I invest on research,
my curiosity increases even more which motivates me to pursue science and research.

Timothy Gebhard

Purnima Ghale

Karlsruhe Institute of Technology, Germany

M.S.

Germany

University of Illinois in Urbana Champaign, United States

mail@timothygebhard.de

Nepal

Supported by the German Academic Scholarship Foundation and co-funded by the Foundation
Lindau Nobel Laureate Meetings

purnima.ghale@gmail.com

Scientific & Research Interests: Experimental High Energy Physics, Experimental Astrophysics, Data Analysis,
Pattern Recognition, Machine Learning, Data Mining, Statistics, Artificial Intelligence, Links between Physics and
Computer Science, Applications of Machine Learning (e.g. in Medical Imaging)
Research Motivation: I love science, because even though it is often hard and frustrating, nothing compares to that
ecstatic feeling of triumph when you finally figure out the answer to a question you have been working on for a long
time.
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Supported by the Festo AG & Co. KG and co-funded by The OPEC Fund for International Development (OFID)
Scientific & Research Interests: electronic structure methods; computational physics
Research Motivation: I like thinking, listening and talking about my own and others' research. That is my source of
daily motivation. In the longer term, I am motivated by the possibility that perhaps I can play some part in contributing to human knowledge.
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Sharif Ghithan

Kathrin Göbel

Ph.D.

Ph.D.

CERN — European Organisation for Nuclear Research, Switzerland

Goethe University Frankfurt, Germany

Palestinian Territory, Occupied

Germany

sharif.ghithan@gmail.com

goebel@physik.uni-frankfurt.de

Supported by the OIC Standing Committee on Scientific and Technological Cooperation (COMSTECH) and co-funded by The OPEC Fund for International Development (OFID)

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: 1. Accelerator Physics. 2. MAD-X -- Methodical Accelerator Design. 3. Developing
Systems for Data Acquisition and Control, and Beam Monitoring Physics. 4. Ions Radiotherapy/Radiobiology. 5. Dosimetry Physics. 6. Geant4 -- Simulation Tool. 7. Synchrotron Radiation. 8. Space Plasma Physics.
Research Motivation: We suffer from similar insecurities and fears about our futures and also, share a common
passion for understanding the unknown. Scientists do have a moral responsibility towards society. We all need not
turn into vocal activists, but indeed we all can try to make the world a better place to live.

Scientific & Research Interests: Experimental Nuclear Astrophysics, Nucleosynthesis, Nuclear Physics, Detector
Physics
Research Motivation: Science is a way to look at the world: observing and trying to understand and describe.
Nothing is carved in stone but constantly questioned and challenged, powered by infinite curiosity.

Sohitri Ghosh

Anahit Gogyan

4th year Integrated BS-MS

Dr

Indian Institute of Science Education and Research Kolkata, India

Institute for Physical Research, National Academy of Sciences of Armenia, Armenia

India

Armenia

sohitrighosh@gmail.com

agogyan@gmail.com

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Alcoa Foundation

Fellow of the Bayer Science & Education Foundation

Scientific & Research Interests: Quantum Information Processing, Quantum Communication and Computation,
Quantum Field Theory
Research Motivation: Science is the key to unravel the mysteries surrounding this universe, to get a hold of the
rules governing all the natural phenomena. By pursuing a career in research, I would like to get closer to the understanding of those secrets as well as contribute to the welfare of our society at large.

Scientific & Research Interests: Quantum optics, quantum information, non-linear optics, photonics
Research Motivation: I like exploring new things, since it allows the imagination to work. Investigating of new
open problems brings to better knowledge of the world and ourselves.

Sujoy Kumar Ghosh

Polat Goktas

M.Sc.

Bilkent University, Turkey

Jadavpur University, India

Turkey

India

pgoktas@ee.bilkent.edu.tr

skghosh@research.jdvu.ac.in

Supported by the TUBITAK -The Scientific and Technological Research Council of Turkey and
co-funded by The OPEC Fund for International Development (OFID)

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Alcoa Foundation
Scientific & Research Interests: Development of Self-powered Flexible Electronic Devices Based on Piezoelectric
Energy Harvester
Research Motivation: Development of “battery-free” self-powered devices or Nanogenerators (NGs) based on piezoelectric materials through the conversion of mechanical vibration to electrical energy for its potential applications
to power up energetically autonomous wireless and electronic devices.
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Scientific & Research Interests: High-Frequency Techniques in Electromagnetics, RF Propagation Simulation and
Frequency Planning, Spectrum Management, Inverse Scattering for Biological Cells and Diffraction, THz Wave Scattering by a Graphene Material, Computational Electromagnetics.
Research Motivation: Motivation is the driving force to achieve our desired goals. Attending the 66th Lindau Nobel
Meeting will be a truly unique and inspirational experience. I feel very inspired and eager to work harder and more
learn not only about my own research field, but also touch more deeply the other ones.
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Amir Goldental

Gilbert Grell

Bar Ilan University, Israel

M. Sc.

Israel

University of Rostock, Institute of Physics, Germany

Supported by the Weizmann Institute of Science and co-funded by the AKB Stiftung

Germany
gilbert.grell@posteo.de
Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: Non-linear dynamics, networks and computational neuroscience
Research Motivation: The best way to explain my motivation is by quoting Michio Kaku: "It must be a strange
world not being a scientist, going through life not knowing ... where the air came from, and where the stars at night
came from...". It is that indescribable urge to understand the world we live in that drives me.

Scientific & Research Interests: Molecular Physics, Quantum Chemistry, RASSCF/CASSCF, (TD)DFT, X-Ray Spectroscopy, Core Level Spectroscopy, Photoelectron Spectroscopy, Auger Electron Spectroscopy, Interatomic Coulombic
Decay, Pump Probe Spectroscopy, Photochemistry, Radiation Therapy, Auger Electron Therapy, Spin Crossover
Research Motivation: Curiosity and the thrill to bring science to application were the reasons why I studied physics. I am especially interested in the link between physics and medicine (cancer therapy). In my PhD I want to cover
the range from fundamental Auger electron spectroscopy to application in radiation therapy

Alejandro Gonzalez-Tudela

Marie L. Gruenbein

Dr

B.Sc.

Max Planck Institute of Quantum Optics, Germany

Max Planck Institute for Medical Research and Heidelberg University, Germany

Spain

Germany

alejandrogonzaleztudela@gmail.com

gruenbein@stud.uni-heidelberg.de

Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation

Fellow of McKinsey & Company, Inc.

Scientific & Research Interests: Quantum optics, Quantum Physics
Research Motivation: I am curious of all type of sciences, but especially on how physics can be connected to other
fields such as biology or chemistry.

Scientific & Research Interests: Fluid Dynamics, Microfluidics, Computational Fluid Dynamics of Multi-Phase
Flows, Biophysics, Protein X-ray Crystallography, Free Electron Lasers
Research Motivation: Advancing science today is often an ensemble work of many. I deeply enjoy interdisciplinary
research and how both the impact of the single scientist and the dynamics of the collective help to unravel nature’s
mechanisms - that in turn help to understand and improve everyday life.

Markus Gräfe

Julieta Gruszko

Diploma (Physics)

M.Sc.

Institute of Applied Physics Jena, Friedrich-Schiller-Universität Jena, Germany

University of Washington, Center for Experimental Nuclear Physics and Astrophysics,
United States

Germany
markus.graefe@uni-jena.de
Fellow of the Wilhelm und Else Heraeus-Stiftung
Scientific & Research Interests: Quantum optics, integrated photonics, waveguide systems, biophotonics
Research Motivation: I like to solve riddles and to learn new things.

United States
jgruszko@uw.edu
Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment
Scientific & Research Interests: My research is on the MAJORANA DEMONSTRATOR, an experiment that searches
for neutrinoless double beta decay in germanium-76. This work lies at the intersection of neutrino physics and nuclear physics. I am also interested in ultra-low-background physics and novel particle detection technologies.
Research Motivation: I am motivated by a fundamental curiosity about the universe and a desire to improve the
toolbox of techniques that allow us to answer those questions. As that knowledge and those tools proliferate, they
can be used to improve people's lives and open new avenues for exploration.
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Gang Guo

Lucas Fabian Hackl

Shanghai Jiao Tong University, Institution of Particle and Nuclear Physics, China

Master of Science

China

The Pennsylvania State University, Institute for Gravitation & the Cosmos, United States

gangg23@gmail.com

Germany

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

lufaha@gmail.com

Scientific & Research Interests: Neutrino Astrophysics, Neutrino Physics, Nuclear Astrophysics, Particle Physics
Research Motivation: I'm so fascinated by the beauty of physics in describing the complex world, from the microscopic scale to the whole universe, and have made my decision to further explore the unknown.

Fellow of the Wilhelm und Else Heraeus-Stiftung
Scientific & Research Interests: I am mostly interested in the interface between quantum theory and general
relativity, including quantum fields in curved spacetime, loop quantum gravity, relativistic quantum information,
cosmology and entanglement entropy. I also enjoy exploring the mathematical structures behind these concepts.
Research Motivation: Scientific progress heavily relies on an open scientific community of like-minded people and
inspiration through extraordinary researchers. At the Lindau Meeting, I hope to find both: a stimulating group of
participants and inspiration through the Nobel laureates.

Yuning Guo

María Virginia Halty Rivero

M. Eng.

Undergraduate

University of Konstanz, Department of Physics, Germany

Instituto de Física, Facultad de Ciencias, Universidad de la República, Uruguay

China

Uruguay

echogyn@gmail.com

vhalty@fisica.edu.uy

Fellow of the Bayer Science & Education Foundation

Supported by the Academia Nacional de Ciencias del Uruguay and co-funded by the Deutsche
Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Photon-phonon interaction, Coherent excitations of nanostructures, Metamaterial,
Laser-matter interaction
Research Motivation: My strong curiosity drives me to investigate mysteries behind physics and explore magic relationship between physics and philosophy. Although fundamental research may not be able to produce immediate
profit, it brings profound influence to our life in the long term. I’d like to devote myself to it.

104

YOUNG SCIENTISTS

Scientific & Research Interests: As I am still an undergraduate student, I have neither a specific working group nor
a topic in which to investigate. In July, after finishing the Bachelor I will start my Master on Quantum Gravity, the
topic which has attracted me the most during these four years of study.
Research Motivation: What motivates me the most to dedicate myself to science is my curiosity, my need to understand the world in which we live, and the pleasure I find in studying and understanding.

Matteo Guzzo

Adrian Hamers

Ph.D.

Ph.D.

Humboldt-Universität zu Berlin, Germany

Leiden University, Leiden Observatory, Netherlands

Italy

Netherlands

guzzo@physik.hu-berlin.de

hamers@strw.leidenuniv.nl

Fellow of the Alexander von Humboldt-Stiftung

Supported by the Royal Netherlands Academy of Arts and Sciences and co-funded by the Deutsche Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Photoelectron spectroscopy, Theory development, Numerical simulations

Scientific & Research Interests: The long-term dynamical evolution of planets, stars and compact objects.

Research Motivation: I believe that science is mostly about collaboration and discussion. Bringing scientists
together can produce results that, as often said, are more than just the sum of their parts. The best motivation and
inspiration for science comes when different minds get together and give their best.

Research Motivation: My motivation for science and research is driven by a curiosity to understand how the universe works, and to describe its behaviour quantitatively using the power of mathematics.
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Joshua Hardenbrook

Bettina Heim

Physics Master of Arts

ETH Zürich, Switzerland

Princeton University, United States

Switzerland

United States

heimb@phys.ethz.ch

joshua.hardenbrook@gmail.com

Fellow of Swiss Re Ltd.

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment
Scientific & Research Interests: Experimental High Energy Particle Physics
Research Motivation: I choose to do science because I am fascinated by man's ability to theoretically describe and
experimentally verify scales from the subatomic to the cosmological. I enjoy being a part of a community that is
passionate about finding rigorous answers to difficult questions.

Scientific & Research Interests: Quantum computing (currently mostly adiabatic quantum computing and quantum error correction), (discrete) optimization problems, scientific simulations, algorithm development, quantum &
classical machine learning
Research Motivation: I love challenges and I found quite a few of them in science. I find that my field is very
exciting and it requires both skill and creativity to achieve advances. I find it particularly interesting to work on the
intersection between theory and practical applications.

Sébastien Hartmann

Matthias Heinrich

M.Sc.

Dr. rer. nat.

Technische Universität Darmstadt, Germany

Friedrich-Schiller-University Jena, Institute of Applied Physics, Germany

Germany

Germany

sebastien.hartmann@physik.tu-darmstadt.de
Fellow of the Wilhelm und Else Heraeus-Stiftung
Scientific & Research Interests: Semiconductor light sources, photon statistics, coherence, ghost imaging, light
emitting diodes, nonlinear detection, near-infrared imaging, quantum dot light sources, intensity noise

Scientific & Research Interests: Photonic lattices, Quantum optics, Supersymmetric photonics, Nonlinear optics,
PT-symmetry, Laser materials processing

Research Motivation: Contributing to new scientific findings and developing experiments which did not exist yet,
is very encouraging. Beyond that, I enjoy the environment of scientific research which provides enough freedom for
creativity and self-determined work which is rare in today’s business driven times.

Research Motivation: "Isn't it a noble, an enlightened way of spending our brief time in the sun, to work at understanding the universe and how we have come to wake up in it"? -- Richard Dawkins

Julian Heeck

Daniel Hetterich

Ph.D.

Master of Science

Université libre de Bruxelles, Belgium

University of Würzburg, Institute for Theoretical Physics, Germany

Germany

Germany

julian.heeck@ulb.ac.be

daniel.hetterich@physik.uni-wuerzburg.de

Supported by the National Fund for Scientific Research, Belgium and co-funded by the Alcoa
Foundation

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: Elementary Particle Physics, Astrophysics, Cosmology, Physics beyond the Standard
Model, Neutrino Physics, Dark Matter
Research Motivation: The most intriguing aspect of scientific research for me is the combination of creative problem solving with rigorous mathematics. It is immensely satisfying to find intuition confirmed by calculation, and
calculation confirmed by experiment.
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Fellow of the German National Academy of Sciences Leopoldina

Scientific & Research Interests: Closed Quantum Systems, Many-Body Localization, Quantum Thermodynamics
Research Motivation: The beauty of nature and the possibility of describing it by means of numbers.
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Dennis Holzinger

Pui-Chuen (Wallace) Hui

Dr.

PhD

University of Kassel, Institute of Physics and CINSaT, Germany

Harvard University, United States

Germany

Hong Kong

holzinger@uni-kassel.de

phui1@mgh.harvard.edu

Fellow of the Wilhelm und Else Heraeus-Stiftung

Fellow of the Croucher Foundation

Scientific & Research Interests: Magnetic thin films, Exchange Bias, Magnetic Domains, Magnetic particle transport, Magnetic Stray Field Landscapes, Biosensorics, Lab-on-a-Chip, Microfluidics

Scientific & Research Interests: Nanophotonics, nanofabrication, nonlinear mechanics, cavity optomechanics, Casimir physics, biomedical imaging, optical coherence tomography, optics of random media, compressed sensing.

Research Motivation: Ever since I was a child I became enthusiastic for natural science phenomena. In this regard
I was always interested to acquire knowledge which is of benefit for a more fundamental understanding of why
things happen in nature and how these mechanisms and processes can be made useful for humanity.

Research Motivation: I am passionate about the interdisciplinary approach of photonics research which often leads
to exciting research directions and methodologies. The opportunities to develop enabling technologies that facilitate
biomedical research also shape my scientific aspirations.

Markus A. Huber

Matjaž Humar

M. Sc. Physics

PhD

University of Regensburg, Germany

Jozef Stefan Institute, Harvard Medical School, Massachusetts General Hospital, Slovenia

Germany

Slovenia

markus1.huber@physik.uni-regensburg.de

matjaz.humar@ijs.si

Supported by the Bavarian State Ministry of Education, Science and the Arts, Elite Network of
Bavaria and co-funded by the Foundation Nobel Laureate Meetings

Supported by the Slovenian Academy of Sciences and Arts (SASA) and co-funded by the Dieter
Schwarz Stiftung

Scientific & Research Interests: Scattering-Type Near-Field Microscopy of Complex Nanosystems, Ultrafast
Terahertz and Mid-Infrared Near-Field Spectroscopy, Time-Domain Multi-Terahertz Spectroscopy, Two-Dimensional
Materials, Linear Dispersion Materials
Research Motivation: The drive towards increasingly smaller structures has fascinated me since I first heard of current transistor-sizes. This new class of nano-materials shows intriguing new physical phenomena and the prospect
of unraveling their behaviour in an ultrafast movie is what brought me into science.

Scientific & Research Interests: Biophotonics, Microlasers, Liquid crystals, Optical tweezing
Research Motivation: As a kid I was dreaming of becoming a scientist, making all kind of experiments and attending many science competitions. I still enjoy experimenting with all kinds of things. I am hundred percent dedicated
to science, enjoying every minute of my research work. I also love discussing about science.

Henning Goa Hugdal

Johnathan Hung

M.Sc.

MMath

Norwegian University of Science and Technology, Norway

Department of Applied Mathematics and Theoretical Physics (DAMTP), University of Cambridge, United Kingdom

Norway
hghugdal@gmail.com

Canada

Supported by The Norwegian Academy of Science and Letters and co-funded by the Jörnvall
Foundation, Sweden

Fellow of the Croucher Foundation

Scientific & Research Interests: Superconducting spintronics, Quasiclassical theory of superconductivity, Dirac
materials, Topological insulators and superconductors
Research Motivation: My strongest motivation for science is simply curiosity. I am constantly awed by how wonderfully complex nature is, and am curious to see what lies behind the next door.
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jmch2@cam.ac.uk

Scientific & Research Interests: Cosmology, Early Universe Physics, Large Scale Structure (LSS) of the Universe, NonGaussianity, Higher-order correlators, Bispectrum, Perturbation Theories, Cosmic Microwave Background (CMB),
Inflation, High Performance Computing (HPC)
Research Motivation: Cosmology is an active and exciting field of study as one looks at the properties of the Universe. It is remarkable that we can learn so much about the early Universe from current observations, right up to the
moment of the Big Bang. There are many open questions still and many answers to be sought.
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Aftab Hussain

Satoru Ichinokura

M.S.

Ph.D

King Abdullah University of Science and Technology, Saudi Arabia

University of Tokyo, Japan

India

Japan

aftab.hussain@kaust.edu.sa

ichinokura@surface.phys.s.u-tokyo.ac.jp

Supported by the King Abdullah University of Science and Technology, Saudi Arabia and cofunded by the Alcoa Foundation

Supported by the Japan Society for the Promotion of Science (JSPS) and co-funded by the Alcoa
Foundation

Scientific & Research Interests: My research mainly focuses on flexible and stretchable electronics and their applications in the consumer electronics segment. Other research interests include group IV(a) alloys like SiSn and SiGe;
3D staking and vertical integration of CMOS circuits; and thin film transistors.

Scientific & Research Interests: Superconductivity in monoatomic layer materials (such as graphenes and transition metal dichalcogenides, reconstructed surfaces of semiconductors), scanning tunneling microscopy, and electrical
transport.

Research Motivation: I am motivated and committed for the advancement of science because I believe innovation
in science and technology can bring about a positive change in the lives of millions of people around the world by
providing better access to food, healthcare, sanitation and an overall better quality of life.

Research Motivation: I am motivated by my curiosity to find novel superconducting materials. Superconductivity is
"visible" phenomenon even though it originates from quantum mechanics. When I find superconducting transition
never observed by anyone else, I feel that I am an adventurer on a journey of discovery.

Ji Sub Hwang

Greg Jackson

Hanyang University, Korea (South)

B.Sc. (Hons)

Korea (South)

University of Cape Town, Department of Physics, South Africa
South Africa

Fellow of the Korean Academy of Science and Technology (KAST)

greg@wam.co.za
Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the Academy of Science of
South Africa (ASSAf)

Scientific & Research Interests: I have studied on the metamaterials, thin film, and multiferroic. In recently, I am
interested to pursue my Ph.D on the manipulation of negative refractive index, perfect absorber, wide band and
tuning of frequency range, super lens using metamaterial.
Research Motivation: The most important motivate in science, I’m finding out and doing things that no one else
has tried before. It gratifies my curiosity and can be applied to various fields both in academia and in the industry. It
is really exciting to me and getting together to do laboratory task also really happy.

Research Motivation: I enjoy solving problems. I like it most when the answer doesn't turn out to be the one I
expected! When thinking physics, I try to ask (myself) questions all the time, to use many different approaches and
see how they connect.

Roger Ianjamasimanana

Samuel Jarvis

Ph.D.

Ph.D.

Max Planck Insitut für Astronomie, Germany

The University of Nottingham, United Kingdom

Madagascar

United Kingdom

ianjamasimanana26@gmail.com

Samuel.Jarvis@nottingham.ac.uk

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the Alexander von Humboldt
Foundation

Fellow of the Bayer Science & Education Foundation and co-funded by C5 Capital

Scientific & Research Interests: Star formation, Interstellar medium in nearby galaxies, Galaxy kinematics.
Research Motivation: Science has had a big impact on the advancement of human knowledge of the nature and
on the way we live. A number of scientific breakthroughs and discoveries have been made but many interesting
scientific questions are yet to be answered.
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Scientific & Research Interests: Statistical physics of particles and fields, quantum chromodynamics at finite temperature and density, phenomonology of heavy-ion collisions, computational methods.

Scientific & Research Interests: I am primarily interested in experimental scanning probe microscopy in low temperature and ultra high vacuum environments for studying materials with atomic resolution, single molecule manipulation and for measurement of atomic forces, complemented with electronic structure calculations using DFT.
Research Motivation: What motivates me for science is the discovery and understanding of physics at the single
atom and molecule level. Atomic and molecular systems provide a rich playground of interesting physics and chemistry where many interesting phenomena can be found.
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Jörg Jeschke

Xue Jiang

Ferdinand-Braun-Institut, Leibniz-Institut für Höchstfrequenztechnik, Germany

Nanjing University, China

Germany

China

jeschke@outlook.de

jiang.xue@sinogermanscience.org.cn

Fellow of the Wilhelm und Else Heraeus-Stiftung

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Scientific & Research Interests: Semiconductor physics, metal organic vapor phase epitaxy, aluminum gallium
nitride, laser diodes, light emitting diodes
Research Motivation: My primary motivation for studying physics is that I want to understand the fundamental
laws that explain the physical world around us. Additionally, I want to contribute to the technical advancement of
society. My research on UV LEDs and lasers perfectly matches this requirement.

Scientific & Research Interests: Acoustic metamaterials, including the realizations of acoustic cloak, acoustic illusion, acoustic imaging and focus beyond the diffraction limit, acoustic rotator, abnormal reflection and transmission
in sub-wavelength scale.
Research Motivation: To explore the world.

Alexander Ji

Johannes Jobst

Massachusetts Institute of Technology, United States

Dr. rer. nat.

United States

Leiden University, Netherlands

alexji@mit.edu

Germany

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

jobst@physics.leidenuniv.nl

Scientific & Research Interests: Physics, Astronomy, Cosmology, Statistics, Ultra-faint dwarf galaxies, metal-poor
stars, nuclear astrophysics, high-resolution spectroscopy, the first stars and galaxies, star formation, galaxy formation, nature of dark matter and dark energy
Research Motivation: The past century has seen a complete upheaval in humanity's understanding of the history
of the Universe. Despite our progress, simple questions like the origin of the heaviest elements or the identity of 95%
of the Universe's energy content remain unknown. I can't resist trying to find the answers.

Supported by the Royal Netherlands Academy of Arts and Sciences and co-funded by the Deutsche Forschungsgemeinschaft (DFG)
Scientific & Research Interests: Electronic transport in two-dimensional systems, ballistic transport, low-energy
electron microscopy, magnetotransport, graphene, Van der Waals materials
Research Motivation: I love to get my hands dirty in a cleanroom and at experimental setups and to combine that
with rigorous theoretical analysis. The thought that everything we do has not been done before and directly contributes to the knowledge of mankind is stunning every time I think of it.

Qing-Dong Jiang

Samuel Jones

Peking University, China

Ph.D.

China

Heidelberg Institute for Theoretical Studies, Germany

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

United Kingdom
samuel.jones@h-its.org
Fellow of the Alexander von Humboldt-Stiftung and co-funded by C5 Capital

112

Scientific & Research Interests: Topological semimetals; Electric dipole superconductor; Space curvature effects in
condensed matter physics

Scientific & Research Interests: The evolution and explosion of stars, the origin of the elements and their distribution throughout the Galaxy and the Universe; stellar hydrodynamics.

Research Motivation: Make significant progress in condensed matter physics

Research Motivation: The Universe is a dynamic and evolving place. Yet, it follows a seemingly universal and arbitrary set of rules. It was by these same rules that the first stars formed and in their deaths the building blocks of life
were given back to the Universe. I am captivated by understanding how this happened.
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Martin Kaltenbrunner

Jonas T. Karlsen

Ph.D.

Technical University of Denmark, Department of Physics, Denmark

Johannes Kepler University, Austria

Denmark

Austria

jonkar@fysik.dtu.dk

martin.kaltenbrunner@jku.at

Supported by the Danish Council for Independent Research and co-funded by the Jörnvall
Foundation, Sweden

Fellow of the Austrian Federal Ministry of Science, Research and Economy (BMWFW)
Scientific & Research Interests: Physics, Electronic Engineering, Organic Electronics, Oxide Semiconductors and
Dielectrics, Mechanical Engineering, Soft Active Materials, Optoelectronics, Flexible and Stretchable Electronics,
Bioelectronics, Renewable Energies, Energy Harvesting, Photovoltaics, Light Emitting Diodes

Scientific & Research Interests: Theoretical Microfluidics, Acoustofluidics, Nonlinear Acoustics, Acoustic Radiation
Forces on Fluids and Particles and their use in Controlled Manipulation of Liquids and Cells in Lab-on-a-chip Systems, Biophysics.

Research Motivation: Science is what built our modern society, and only science can be the architect of our future.
Taking part in this quest for knowledge with the possibility to discover something new every day is what is getting
me up every morning. Well, at least if my kids do not wake me even earlier...

Research Motivation: Science gives me the tools to challenge my own understanding of the world in a systematic
and coherent fashion, which I find extremely valuable. To me, it is a personally rewarding process to look for patterns in nature alongside an interdisciplinary community of scientists around the globe.

Kohei Kamada

Robert Keil

Ph.D

Dr.

Arizona State University, School of Earth and Space Exploration, United States

University of Innsbruck, Austria

Japan

Germany

kohei.kamada@asu.edu

robert.keil@uibk.ac.at

Supported by the Japan Society for the Promotion of Science (JSPS) and co-funded by the Alcoa
Foundation

Fellow of the Austrian Federal Ministry of Science, Research and Economy (BMWFW)

Scientific & Research Interests: Early Universe cosmology especially inflation and baryogenesis, Particle theory,
Physics beyond the Standard Model of particle physics, Gravitational theory beyond General Relativity, Effective field
theoretical treatments of the above topics
Research Motivation: I would like to understand and describe the underlying mechanism that makes our Universe
the one we see. For this purpose, I would like to clarify the limit of the well-established theories, the Standard Model
and General Relativity, and find the way to explore the physics beyond them.

Scientific & Research Interests: Quantum optics, Integrated optics, Quantum simulation, Quantum transport,
Many-particle interference, Foundations of quantum mechanics
Research Motivation: I'm enjoying science, because it is highly satisfying to explore the working principles of
nature and it is ruled only by evidence and logic, not by beliefs, ideology or authority.

Pongsakorn Kanjanaboos

Mark Kennedy

Ph.D.

BSc

Mahidol University, Materials Science and Engineering, Faculty of Science, Thailand

University College Cork, Ireland

Thailand

Ireland

pongsakorn.kan@mahidol.ac.th

markkennedy@umail.ucc.ie

Supported by the National Science and Technology Development Agency, Thailand and cofunded by the Alcoa Foundation

Supported by The Irish Research Council and co-funded by the AKB Stiftung

Scientific & Research Interests: 1) Solution-processed technologies from novel materials like colloidal quantum dots
and perovskite for solar cells, light emitting diodes, and other optoelectronic devices; 2) Nanomechanics, nanotechnology, and nanoscale characterization; 3) Thin films and coating technologies
Research Motivation: His ultimate dream is to create a strong research group in Thailand that can produce impactful work and, more importantly, smart students with critical thinking, good ethics, and strong technical skills, who
lead successful careers and brighten the future of the world.
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Scientific & Research Interests: Cataclysmic Variables, High Time Resolution Astrophysics, Low Mass X-ray Binaries,
Type Ia Supernovae
Research Motivation: I've always had an interest in astronomy, and with new missions such as Athena and James
Webb, and the reinvention of missions like K2, our ability to answer old questions about binary systems is only
going to get better.
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Neeti Keswani

Oliver Kliebisch

Masters

M. Sc.

Indian Institute of Technology, Delhi, India

University of Konstanz, Germany

India

Germany

keswani.neeti@gmail.com

oliver.kliebisch@uni-konstanz.de

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Alcoa Foundation

Supported by the International University of Lake Constance and co-funded by the Foundation
Lindau Nobel Laureate Meetings

Scientific & Research Interests: Nano-magnetism; "study of magnetization reversal using sub-micron hall magnetometry"; Presently involved in fabrication of hall sensors using 2 DEG based GaAs/AlGaAs heterostructues. I have
been trained on electron beam lithography & maskless optical lithography in Class 100 Cleanroom

Scientific & Research Interests: Terahertz spectroscopy, Quantum cascade lasers, Frequency combs, Ultrafast pumpprobe spectroscopy of semiconductor nanostructures, Arbitrary optical waveform generation, Optical pulse shaping,
Picosecond ultrasonics

Research Motivation: I am motivated by my intellectual curiosity to understand the world around. Science has
indispensable role in shaping the present & future of a nation. With this thought in mind, I would like to contribute
and add value towards the innovative and visionary character of science.

Research Motivation: Getting a deeper understanding how the world around us works is my key motivation for
science. It fascinates me both to understand the physics and to bring the technical implementation of experiments
to perfection in order to find new potential applications for the gained knowledge.

Md Golam Kibria

Angelika Knothe

Ph.D.

Master of Science

McGill University, Canada

Albert-Ludwigs-Universität Freiburg and Université Paris Sud 11, Germany

Bangladesh

Germany

md.kibria@mail.mcgill.ca

Angelika.Knothe@gmail.com

Supported by the Festo AG & Co. KG and co-funded by The OPEC Fund for International Development (OFID)

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: Nanoelectronics; Nanophotonics; Artificial Photosynthesis for storable solar energy; Nanoscale devices for solar-fuels; Nanoscale devices for CO2 reduction into storable hydrocarbon; Solar water
splitting for renewable and clean energy; Electrocatalysis; Photocatalysis; Photoelectrochemistry.
Research Motivation: I love science and passionate about research. My thirst for knowledge and learning new
things keep me motivated for research. I am enthusiastic to be the first one to find out something new. I love to
understand the origin of scientific phenomenon and explore new ideas for real applications.

Scientific & Research Interests: Theoretical Physics; Quantum Physics; Statistical and Solid State Physics; Quantum
Hall Physics in Graphene; Novel Phenomena in topological and strongly correlated Systems
Research Motivation: Human curiosity and a passion for learning and education The combination of discovering
and observing the world as it is given by nature, and thoughts and ideas purely constructed by our minds; The hope
that both, fundamental and applied research will help to construct a better future

Alexander Holm Kiilerich

Fei Kong

Department of Physics and Astronomy, Aarhus University, Denmark

bachelor degree

Denmark

University of Science and Technology of China, China

kiilerich@phys.au.dk

China

Supported by the Danish Council for Independent Research and co-funded by the Jörnvall
Foundation, Sweden

kongfei@mail.ustc.edu.cn

Scientific & Research Interests: Quantum optics; Quantum measurement theory and metrology
Research Motivation: After several years of study at university level, I am finally reaching the frontier of physics as
it is understood today. My curiosity motivates and drives me to try and push that frontier a little bit further, and it is
a privilege to be able to do this while having fun.
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Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation
Scientific & Research Interests: Quantum Information and nano-scale magnetic resonance based on single spin in
diamond; Quantum computation, Quantum simulation, and magnetic resonance technology towards to singlemolecule structure analysis.
Research Motivation: I have been interested in science for a long time. I think scientific research is the most valuable thing. It can help us understand where we come from, where we will go, and how the whole universe run. A new
discovery can make me excited, especially it is accomplished by myself.
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Andrew Kononov

Benedikt Kratochwil

Diploma

Bachelor

Max-Planck-Institute of Colloids and Interfaces, Germany

ETH, Switzerland

Belarus

Liechtenstein

andrew.kononov@mpikg.mpg.de

bene.kratochwil@gmail.com

Fellow of the Max Planck Society

Fellow of the Principality of Liechtenstein

Scientific & Research Interests: Organic chemistry, carbohydrate chemistry, automated synthesis and continuous
flow, catalysis, bioimaging, nanotechnology,

Scientific & Research Interests: Solid State Physics; Semiconductor Nanostructures; Quantum Transport; Electron
Transport

Research Motivation: The biggest motivation for me is the opportunity to find the answers to the most interesting
and challenging puzzles of nature. When you get to understand how the world functions on the molecular level, you
can really see how nature builds up complex and sophisticated systems.

Research Motivation: My motivation for science is my strong curiosity and what keeps me going is my will and
determination.

Jeff Kost

Christina Kreisch

Masters

Bachelor of Arts

University of Arizona, United States

Max Planck Institute for Astrophysics, Germany

United States

United States

jkost@email.arizona.edu

ckreisch@princeton.edu

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Supported by the German Academic Exchange Service and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: High Energy Physics, Cosmology, Dark Matter, Beyond the Standard Model Physics.
Research Motivation: I am motivated by questions that are fundamental in nature: what are the elementary constituents of matter and energy in our universe and what part do they play in its early cosmological history?
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Scientific & Research Interests: Intersection of theoretical and observational cosmology, astroparticle physics, general relativity, extragalactic astronomy. More specifically, how large scale structure forms, the nature of dark matter
and dark energy, and the cosmic microwave background's anisotropies.
Research Motivation: The universe provides a realm of philosophical and scientific questions. Chasing theories behind anomalous phenomena drives me. What physics can we learn if we analyze data differently? Some of the most
fruitful questions arise when posed at the intersection of different fields and perspectives.

Reihaneh Kouhi Esfahani

Dominik Kriegner

Phd Student

Dr.

Isfahan University of Technology, Iran

Charles University in Prague, Faculty of Mathematics and Physics, Czech Republic

Iran

Austria

r.koohiesfahani@ph.iut.ac.ir

dominik.kriegner@gmail.com

Supported by the Deutsche Forschungsgemeinschaft (DFG)

Fellow of the Austrian Federal Ministry of Science, Research and Economy (BMWFW)

Scientific & Research Interests: Data Analyzing (Traffic data analyzing,EEG data analyzing, Marketing data analysis); Social Networks; Theoretical and Computational Nero-Science; Statistical mechanics of complex and disordered
systems, such as networks, biological systems and social networks.

Scientific & Research Interests: Experimental material research at large scale facilities (synchrotrons), Structural
investigation of nanostructures with x-ray diffraction techniques, Development of x-ray diffraction methods, Electrical transport properties of magnetic materials.

Research Motivation: I love science. It satisfies my curiosity and also I purely love helping people and being useful.
Working on (traffic) data analyzing and trying to solve peoples problem caused from traffic jam, which is very deep
in my country, is the source of energy for me and make me proud of my job and life.

Research Motivation: I am convinced that technological progress and better understanding of the underlying
processes are required for sustained improvements of our daily lives. This motivates me in my basic research career
where I aim to combine knowledge of multiple research fields to achieve excellent results.
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Katrin Kröger

Mukesh Kumari

BSc

Ph.D.

ETH Zürich, Switzerland

Indian Institute of Technology Delhi, India

Germany

India

kkroeger@phys.ethz.ch

mukshi87@gmail.com

Fellow of the Wilhelm und Else Heraeus-Stiftung

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Scientific & Research Interests: Quantum Optics, Semiconductor Nanostructures, Quantum Information Processing, Quantum Many-Body Physics, Quantum Dots, Polaritons, Condensates
Research Motivation: It is my desire to contribute to the understanding of nature by pushing the limits of our
unknown. Physics fascinates me as it allows me to explore the most fundamental aspects of nature, leaving me in
awe of the beauty and elegance of the laws which govern our universe.

Scientific & Research Interests: Single phase magnetoelectric multiferroic oxides, Multiferroic thin films, Heterostructures, Co-sintered bilayered multiferroic composites, Particulate (0-3) multiferroic composites and nanocomposite thin films.
Research Motivation: I believe that there is nothing like magic about science. It is just a matter of solving the
problems. We try to find out some hidden mechanism happening in science, keep poking errors and eventually
something good happens and takes us one step forward. That's what motivates me and keep me learning.

Alex Kruchkov

Akos Ferenc Kungl

M.Sc.

Bachelor of Science - Physics

EPFL (École Polytechnique Fédérale de Lausanne), Switzerland

Heidelberg University, Germany

Ukraine

Hungary

alex.kruchkov@epfl.ch

kungl.f.akos@gmail.com

Fellow of the Bayer Science & Education Foundation

Supported by the Dieter Schwarz Stiftung

Scientific & Research Interests: I'm interested in Theoretical and Applied Physics, in particular, in Condensed
Matter Physics, Quantum Magnetism and Quantum Field Theory. I also consider interdisciplinary research to be of
high importance.

Scientific & Research Interests: My main focus is theoretical biophysics, stochastic processes, dynamical systems,
learning networks, self-organization and their applications in interdisciplinary fields such as in environmental
physics. Currently I am working on the realization of functional Boltzmann-machines of LIF-neurons.

Research Motivation: What motivates me for science, are the nights when I wake up to write down a crazy idea.
What motivates me is the deep primeval thirst to explore. The critical way of thinking. The openness for innovations
and changes. The beauty of the mathematical language. That’s what motivates me for science.

Research Motivation: I am motivated by the curiosity to learn about the world around us and to understand its
ruling principles. I am particularily intrested in studying processes which are on a time and lengthscale close to our
everyday life. Also I would like to contribute to the advancenment of technology.

Yi Kuang

Mateusz Łącki

Ph.D. Chemistry

IQOQI - Institute for Quantum Optics and Quantum Information, Innsbruck, Austria / Jagiellonian University, Poland, Austria

Kyoto University, Japan
China
Supported by Human Frontier Science Program and co-funded by the AKB Stiftung
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Poland
Supported by the Foundation for Polish Science and co-funded by the Dieter Schwarz Stiftung

Scientific & Research Interests: Peptide and RNA Engineering

Scientific & Research Interests: Physics of Ultracold Quantum Gases, Strongly Correlated Systems

Research Motivation: I want to find a cure for my dear friend who suffers a chronic condition.

Research Motivation: I like to understand things, and turn this understanding into new ideas. Science, in particular
physics of ultracold quantum matter delivers a wide range of problems of practical importance at at the same time
the scientific beauty.
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Mayukh Lahiri

Donald Lee-Brown

Ph. D.

University of Kansas, United States

University of Vienna, Austria

United States

India

donald@ku.edu

mayukh.lahiri@univie.ac.at

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Fellow of the Austrian Federal Ministry of Science, Research and Economy (BMWFW)
Scientific & Research Interests: Quantum physics, Boundary between classical and quantum physics, Optical
phenomena

Scientific & Research Interests: Stellar structure and chemical abundances, Galactic chemical evolution, high
redshift galaxy clusters

Research Motivation: My main inspiration for studying science, and in particular physics, has been to question
even the most fundamental postulates and conceptions. For me, science means asking questions that are not usually asked and finding new ways of looking at physical phenomena.

Research Motivation: Every day I get another chance to study some aspect of our Universe and discover completely
new things. It's amazing.

Kaisa Laiho

Kaddour Lekhal

Dr.

Ph.D.

University of Innsbruck, Institute for Experimental Physics, Austria

Nagoya University, Japan

Finland

Algeria

kaisa.laiho@uibk.ac.at

lekhal.kaddour@yahoo.fr

Fellow of the Austrian Federal Ministry of Science, Research and Economy (BMWFW)

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung

Scientific & Research Interests: My research interests in experimental quantum optics cover measurements with
parametric downconversion known for generating twin beams via nonlinear optics. This involves investigations of
the intrinsic properties of such photon emitters, their manipulation and characterization at few photon level.

Scientific & Research Interests: My work focuses on the synthesis and characterization of nanostructures, particularly III-V semiconductors nanowires by HVPE and MOVPE process. Understanding the growth mechanism of
nanostructures by Density Functional theory (DFT) is also one of my interest.

Research Motivation: The development of knowledge act as motivation for me. Experimental physics is most intriguing when one understands what one measures; may it be that the results behave as expected from theory or that
the findings push forward the modelling such that the observations can be understood and explained.

Research Motivation: The nanowires (NW) are like thin hairs. Excitingly these nanowires can be grown without
any defect and any kind of substrate which lets us use them for many application biosensor, LED, solar cell and power device. Our principal motivation is to develop the growth of III-Nitride NW for saving energy.

Sanjay Latthe

Gunnar Martin Lellep

PhD

Bachelor of Science

Savitribai Phule Pune University, India

Philipps-Universität Marburg, Germany

India

Germany

latthes@gmail.com

martin.lellep@physik.uni-marburg.de

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: (1) Extremely non-wettable superhydrophobic coatings for self-cleaning and
anti-corrosive applications. (2) Extremely wettable photocatalytic TiO2 coatings for self-cleaning applications. (3)
Membrane fabrication for Oil-Water separation applications. (4) Thermo-responsive polymer coatings.
Research Motivation: What inspires me towards the scientific research is a Nature. In Nature, diverse exceptional phenomenon can be observed. Living life can be made much easier by understanding the Mother Nature. The
cutting-edge technologies are mostly invented by learning from Nature.
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Scientific & Research Interests: Complex Systems, Fluid Dynamics, Turbulence, Taylor Couette Flow, Computational
Physics, Biophysics, Astrophyics
Research Motivation: My interest in science arises from a deep-seated curiosity about how things work. In particular how things work in nature. Exploring the all-surrounding nature by modern technologies with the rising
computational powers as a tool at hand enables amazing quantitative physical results to be found.
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Ryan Lewis

Zhiqing Liu

PhD

Ph.D.

Paul Drude Institute for Solid State Electronics, Germany

Johannes Gutenberg University Mainz, Germany

Canada

China

lewis@pdi-berlin.de

liuz@uni-mainz.de

Fellow of the Leibniz Association

Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation

Scientific & Research Interests: Growth of semiconductor nanowires and thin films, molecular beam epitaxy, novel
optoelectronic device structures.

Scientific & Research Interests: Exotic hadron spectroscopy, multi-quark state, hybrid state, glueballs, charmonium
spectroscopy, charmoniumlike spectroscopy, bottomonium spectroscopy, bottomoniumlike spectroscopy

Research Motivation: The vast opportunity for discovery and to create new understanding in emerging research
fields, where little is understood and what you learn and the potential applications can be so surprising.

Research Motivation: Understanding the elementary matter in our universe and the basic laws to govern them is
an extremely interesting topic. Only through studying the elementary matter and their interaction, we are able to
know what nature looks like and where it would goes.

Kok Sing Lim

Sarantuya Lkhavgajav

PhD

M.Sc

University of Malaya, Malaysia

Mongolian Academy of Sciences, Institute of Physics and Technology, Mongolia

Malaysia

Mongolia

kslim@um.edu.my

saraa_cru_element@yahoo.com

Supported by the Academy of Sciences Malaysia and co-funded by the Alcoa Foundation

Supported by the Mongolian Academy of Sciences and co-funded by the Festo AG & Co. KG and
The OPEC Fund for International Development (OFID)

Scientific & Research Interests: Regenerated grating, mode conversion for SDM communication, optical fibre
sensors and fibre laser.

Scientific & Research Interests: Electrode materials for Lithium ion batteries, Nano fabrication, Hydrogen storage in
nano materials

Research Motivation: My passion and curiosity about our natural world and universe are the main forces that
motivate me to seek for answers and explanation about the mechanism of how our universe works. Science seems
to be the only way that can provide answer and satisfaction to me.

Research Motivation: First of all, I am so happy to apply for the 66th Lindau Nobel Laureate Meeting and that will
be great opportunity start my scientific carrier from such international level, because as a junior researcher that
would be opening of one of the big door for my future.

Robert Lin

Charlotta Lorenz

Harvard University, United States

Bachelor of Science

United States

Georg-August-Universität, Germany

Supported by the Lockheed Martin Corporation and the Wyss Charitable Endowment

Germany
c.lorenz@stud.uni-goettingen.de
Supported by the German Academic Scholarship Foundation and co-funded by the Alcoa
Foundation

Scientific & Research Interests: Path Integral Quantum Mechanics, Path Integral Molecular Dynamics, Monte Carlo
Methods
Research Motivation: My motivation for science and research in general is to discover how the physical world
works and make contributions to the understanding thereof.
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Scientific & Research Interests: Experimental biophysics: Cell mechanics (sea urchin embryos), network dynamics
(microtubules as non-equilibrium systems), adhesion force of blood platelets (also from a theoretical point of view)
and complex systems (data analysis of brain streamlines, brain networks).
Research Motivation: Understanding our universe to the greatest possible detail; breaking down and solving complex problems; collecting ideas to improve the current state of the Earth; excitement of discovery and fun.
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Christiane Lorenz

Fabian Machate

University of Oxford, United Kingdom

M.Sc.

Germany

1. Physikalisches Institut B, RWTH Aachen, Germany

christiane.lorenz@physics.ox.ac.uk

Germany

Supported by the Bavarian State Ministry of Education, Science and the Arts, Elite Network of
Bavaria and co-funded by the Foundation Nobel Laureate Meetings

machate@physik.rwth-aachen.de

Scientific & Research Interests: My primary field of interest is cosmology and astroparticle physics. At the moment
my focus is on the influence of neutrinos on the cosmic microwave background and on the interaction of neutrinos
and dark energy.
Research Motivation: My motivation for science and research comes from the wish to understand more about the
laws that shape our world - even if we can learn just small things because our world is so complex.

Supported by the VDI The Association of German Engineers and co-funded by the Foundation
Lindau Nobel Laureate Meetings
Scientific & Research Interests: Indirect Dark Matter searches with AMS-02 on the ISS, pulsar signal identification
using anisotropies in cosmic-ray positrons
Research Motivation: I have always been fascinated by the nature and mysteries of the universe. Later, I became
especially interested in particle physics and dark matter searches. What motivates me today is the search for the
unknown, which continuously pushes the boundaries of science.

Andreas Lücke

Jean-Philippe W. MacLean

Master Degree

BSc Honours Physics

University of Paderborn, Germany

University of Waterloo, Canada

Germany

Canada

anlu@mail.uni-paderborn.de

jpmaclean@uwaterloo.ca

Fellow of the Wilhelm und Else Heraeus-Stiftung

Supported by the Canadian Institutes of Health Research (CIHR) and co-funded by the AKB
Stiftung

Scientific & Research Interests: Electron transport (specially in the organic material P3HT), Phase transitions in low
dimensional systems

Scientific & Research Interests: Quantum Optics, Nonlinear Optics, Ultrafast Optics, Quantum Information, Causality in Quantum Mechanics

Research Motivation: I like science as it tells and discovers how things work in detail. It allows me to consider my
environment not only as given but as an ensemble of physical effects. Understanding such effects in particular
allows for the exploitation for applications offering new technologies for progress.

Research Motivation: Curiosity is the driving thread for my interest in science. But moreover, I strive to take part
in a community that seeks to understand and predict complex physical phenomena, in the hopes of harnessing the
forces of nature, to eventually transform our lives individually and in society.

Baiqing Lyu(lv)

Andreas Maier

Bachelor

Dr.

The Institute of Physics, Chinese Academy of Sciences, China

CERN, Switzerland

China

Germany

lvbq0204@iphy.ac.cn

andreas.alexander.maier@cern.ch

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Fellow of the Max Planck Society

Scientific & Research Interests: Topological Semimetals, Superconductors
Research Motivation: Physics is amazing.
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Scientific & Research Interests: Elementary Particle Physics, Collider Physics, Statistics, Data Analysis, Detector
Construction
Research Motivation: My work as physicist at CERN has shown me the vast variety of important questions that are
worthwhile to be tackled, be it in physics or other natural sciences. Interdisciplinary exchange, new approaches to
problem solving and the freedom of science keep me fascinated every day.
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Ana Isabel Maldonado Cid

Guy Marcus

Ph. D.

M.A.

University of St Andrews, United Kingdom

Johns Hopkins University, United States

Spain

United States

anaismaldonado@hotmail.com

guygma@gmail.com

Fellow of the Bayer Science & Education Foundation

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: Electronic and elastic properties of materials at the nanoscale: characerization of
superconductors using scanning tunneling microscopy and spectroscopy at very low temperatures and fabrication
of nanodevices based on amorphous solids to study their elastic properties at ultra-low temperatures.

Scientific & Research Interests: Topological properties of magnetism and electronic band structure are my guiding
interests. I am also exploring non-equilibrium phenomena as enabled by recent experimental advances in optics
(e.g. ARPES) and designing similar extensions to neutron scattering, my main experimental technique.

Research Motivation: I have always had a strong motivation for doing scientific research in different areas of
Physics: from metheorology to condensed matter. I think that experimental scientific research opens your mind and
trains you to be able to solve problems in many different ways, and I find it very encouraging.

Research Motivation: As much as I have let curiosity guide me, I also find myself morally compelled to a career in
science. This sentiment is perhaps best expressed through one of my favorite quotes attributed to Albert Einstein:
"Try not to become a [person] of success, but rather to become a [person] of value."

Mehul Malik

John Martens

Ph.D.
Institute for Quantum Optics and Quantum Information, Vienna, Austria

University of Kansas, United States

India

United States

mehul.malik@univie.ac.at

martens@ku.edu

Fellow of the Austrian Federal Ministry of Science, Research and Economy (BMWFW)

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: Quantum Optics, Quantum Imaging, Quantum Information, Quantum Communication, Orbital Angular Momentum, Entanglement, Quantum Simulation, Quantum Computing
Research Motivation: My motivation for science is driven by a desire to overcome the limitations that our perceptions place on our understanding of reality. I want to break through the veil of mystery that shrouds the universe,
and in doing so, I hope to also better understand our place in it.

Scientific & Research Interests: Work is focused on reconciling four benchmarks currently at odds with one
another: the electron and muon anomalous magnetic moments and the proton charge radius in both electronic and
muonic hydrogen. Our procedure: introduce a 10 MeV "dark photon" and conduct an independent global fit.
Research Motivation: I enjoy learning and figuring things out. I also enjoy creative work. Physics provides a nice
combination of all three, as well as a practical outlet for my curiosity.

Adriana Marais

Patricia Martin

PhD

Florida State University, United States

University of KwaZulu-Natal (UKZN), South Africa

United States

South Africa

Supported by the Lockheed Martin Corporation and the Wyss Charitable Endowment

adrianamarais@gmail.com
Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung
Scientific & Research Interests: Quantum biology: quantum effects in energy and electron transfer in photosynthesis; Origins of life: an open quantum systems approach to the formation of prebiotic molecules
Research Motivation: As a researcher in the interdisciplinary field of quantum biology, I realise the challenges that
scientists face when sharing ideas across disciplines. However, I believe that collaboration and resultant creativity
are essential to solving the 'big problems' of today, both in science and society.
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Scientific & Research Interests: Carbon nanotubes, 3D printing
Research Motivation: My motivation to study science is to ultimately become a doctor, specializing in oncology.

129

YOUNG SCIENTISTS

YOUNG SCIENTISTS

K. Michael Martini

Agnes Mbonyiryivuze

Physics Ph.D. candidate

Master of Science

University Of Illinois at Urbana-Champaign, United States

University of Cape Town, South Africa

United States

Rwanda

kmmarti2@illinois.edu

mbonyiryivuzeagnes@yahoo.com

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung

Scientific & Research Interests: Pattern formation, fluctuations and response in complex biological systems,
stochastic modeling, stochastic Turing patterns, transposon dynamics, genome plasticity, and how evolution acts on
variation in time, space, and genome locus.

Scientific & Research Interests: Physics, sciences, education, model-based learning and teaching physics at tertiary
level, spectroscopy, solar cells, women in physics, women in science, learning new skills, listening successful and
motivational stories, as well as reading.

Research Motivation: My research focuses on the connection between fluctuations and response in biological
systems. In collaboration with experimentalists I found Turing patterns in biofilms can be stabilized by fluctuations
in copy number of the signaling molecules. I am also helping analyze the dynamics of transposons.

Research Motivation: Science inspires curiosity and attitude of discovery while seeking the truth about the world
around us. It also promotes the understanding that progress has been happening in scientific fields and encourages
the integration of ideas and subjects leading to potential applications and opportunities.

Siyambonga Matshawule

Michael McEvoy

Masters in Physical Science (Astrophysics)

University of Colorado Boulder, United States

University of the Western Cape, South Africa

United States

South Africa

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

dsiyambonga@gmail.com
Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the Academy of Science of
South Africa (ASSAf)
Scientific & Research Interests: From MeerKAT to the SKA: Cosmology with HI intensity mapping techniques
Research Motivation: One of the science goals of the SKA is to map the neutral hydrogen (HI) content of the Universe. My studies aim to explore the HI Intensity Mapping technique to probe the large-scale structure of the Universe
using the MeerKAT and SKA radio telescope.

Research Motivation: I am driven to explore new ideas and participate in innovative research. Furthermore, applying my research ideas to other domains allows me to contribute to and learn from a much larger research community, fueling new ideas and new possibilities for my research.

Shoichi Matsuda

Ryan McLaughlin

Ph.D.

M.S.

National Institute of Material Science, Japan

University of Utah, United States

Japan

United States

MATSUDA.Shoichi@nims.go.jp

mclaughl13@gmail.com

Supported by the Japan Society for the Promotion of Science (JSPS) and co-funded by the AKB
Stiftung

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: Electron transfer, energy conversion, biophysics
Research Motivation: Contribution to society, construction of sustainable energy system
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Scientific & Research Interests: I am interested in materials that coupling sensing, actuation, communication
and computation. Such materials hold the promise to deliver robotic systems with unprecedented sensitivity and
adaptivity.

Scientific & Research Interests: Optical Interferometry, Spectroscopy, Magneto-Optics, Organic Electronics, Spintronics, Magnetic Resonance
Research Motivation: I love working with my hands in the lab. The instrumentation and tools of science are especially interesting to me, so I try to build equipment myself whenever possible. I also love science outreach, and the
opportunity to get other people as excited about physics as I am.
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Jasmin Meinecke

Ann-Katrin Michel

PhD

M.Sc.

Max-Planck-Institute for Quantum Optics, Germany

RWTH Aachen University, Germany

Germany

Germany

jasmin.meinecke@mpq.mpg.de

michel@physik.rwth-aachen.de

Fellow of the Wilhelm und Else Heraeus-Stiftung

Supported by the Fraunhofer-Gesellschaft and co-funded by the Alcoa Foundation

Scientific & Research Interests: Quantum Information Science, Quantum Photonics, Integrated Photonics
Research Motivation: My motivation is mainly egoistic: I like to understand things. Quantum physics is one of the
most puzzling things I encountered, thus I am trying to understand it by doing research. Being a bit more altruistic, I
hope this research will help to innovate computer science and improve people's lives.

Scientific & Research Interests: Nanooptics, Phase-change materials, Nanofabrication, Microgels, Infrared spectroscopy, Bioplasmonics, Infrared optics, Bio-sensing with plasmonic nanostructures
Research Motivation: Science is about following my curiosity and sharing my enthusiasm for learning with kindred spirits, who encourage me to think outside the box. Thus, I can be a part of a bigger research idea and might even
contribute to society.

Luca Messina

Sean M. Mills

Ph. D.

The University of Chicago, United States

KTH Royal Institute of Technology, Sweden

United States

Italy

smills@uchicago.edu

messina@kth.se

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Supported by The Nobel Foundation, Sweden and co-funded by the Foundation Lindau Nobel
Laureate Meetings
Scientific & Research Interests: Radiation Damage in Materials, Solid State Physics, Nuclear Technology, Modeling
and Computer Simulations, Material Testing and Characterization, Advanced Programming for Scientific Applications, Mobile App Development.

Scientific & Research Interests: Exoplanets - Transits, Dynamics, Evolution, Formation
Research Motivation: Curiousity; specifically, to further understand planet formation and evolution

Research Motivation: What I love the most in scientific research is the possibility of collaborating with fellow
researches in an open-minded, highly international and intercultural environment. In addition, my fascination for
physics, mathematics, and astronomy is a constant source of motivation in my daily work.

Ein Gin Mhwe

Mohammad Mohammad

M.Sc ( Physics)

Ph.D

East Yangon University, Myanmar

Martin-Luther-Universität Halle - Institut für Physik, Germany

Myanmar

Yemen

einginmhwe@gmail.com

abuaymenmh@gmail.com

Supported by The OPEC Fund for International Development (OFID)

Supported by the German Academic Exchange Service and co-funded by The OPEC Fund for
International Development (OFID)

Scientific & Research Interests: My interests are quantum mechanics, atomic physics, nuclear physics, astrophysics,
solid state physics and growth mechanism, crystalline state and photo electron chemical properties of nano structure for dye sensitized solar cell. Science is interesting & advance scientific insights to me extremely.
Research Motivation: My motivation for science is dye-sensitized solar cell that is third generation of thin film solar
cell. DSSC with advantage of low manufacturing cost and comparable light to electricity conversion efficiency to
conventional silicon based photo voltaic cells have considered as the next generation.
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Scientific & Research Interests: Spintronics; Magnetism; Nanotechnology and nanophysics; Quantum optics;
Graphene and Nanostructured Materials; Nanofabrication; Material science
Research Motivation: I have always had the ambition to be one of great scientists in physics and nanotechnology.
I consider myself as one of the people who have the responsibility towards their country and towards the whole
world to improve the human life and change the reality into the best with science and knowledge.
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Ananya Mondal

Farah Diana Muhammad

Pursuing Integrated BS-MS

Ph.D.

Indian Institute of Science Education and Research (IISER) Kolkata, India

Universiti Putra Malaysia, Malaysia

India

Malaysia

am12ms029@iiserkol.ac.in

faradibah90@yahoo.com

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Supported by the Academy of Sciences Malaysia and co-funded by the Alcoa Foundation

Scientific & Research Interests: My areas of interest are: 1. Mathematical Modelling of emergent behaviour in
Physical,Statistical and Biological systems. 2. Phase Transitions, Critical Phenomena, and Self-organized Criticality. 3.
Modelling Complex Systems using Non-Linear Dynamics ,Differential Equations. 4.Neural Networks.
Research Motivation: My failure in science as a kid motivated me to take it up as a challenge.This struggle has
driven me to pursue science as a career now. Creativity, curiosity, expertise and tenacity are lanes science has taught
me to open up to. Above all the need of experiments never lets me settle for anything less.

Scientific & Research Interests: Ultrafast fiber laser, supercontinuum generation, saturable absorbers, nanomaterials
Research Motivation: Since high school, I have genuinely believed that science plays an important role for advancement of life. With such interest and aptitude in science, I am very determined of becoming a top scientist aiming for
internationally pioneering research for the benefit of the global society.

Tanmoy Mondal

Jan Müller

PhD

M.Sc.

Physical Research Laboratory, India

University of Cologne, Institute for Theoretical Physics, Germany

India

Germany

tanmoym@prl.res.in

jmueller@thp.uni-koeln.de

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Supported by the Deutsche Telekom Stiftung and co-funded by the Foundation Lindau Nobel
Laureate Meetings

Scientific & Research Interests: Beyond the Standard Model of particle physics, Dark Matter, Collider phenomenology.
Research Motivation: Curiosity. I would like to know how nature works.

Scientific & Research Interests: Magnetic Skyrmions, Chiral Magnets, Micromagnetic Simulations, Nanofabrication
Research Motivation: I want to see the phenomena that nature provides us, understand where they come from,
and add a little creativity to contribute my part to the development of the human race.

Arrykrishna Mootoovaloo

Laura Munteanu

Honours Degree

Ecole Normale Supérieure, France

University of Cape Town, South Africa

Romania

Mauritius

laura.munteanu94@yahoo.com

arrykrish@gmail.com

Supported by the Centre National de la Recherche Scientifique (CNRS) and co-funded by the
Dieter Schwarz Stiftung

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the Ministry of Education and
Human Resources, Tertiary Education and Scientific Research of the Republic of Mauritius

134

YOUNG SCIENTISTS

Scientific & Research Interests: I am actually interested in various research topics including statistics particularly
Bayesian statistics, machine learning and radio astronomy. I would like to use novel statistical methods for reliable
and convincing analysis in astronomy, hence an emerging field called astro-statistics.

Scientific & Research Interests: Currently, I'm studying for a Master's degree with a focus on Fundamental Physics.
I'm interested in a wide spectrum of fields, such as cosmology, astrophysics and theoretical physics, topics I've previously engaged with through internships.

Research Motivation: In my opinion, research within one specific field brings about spin-offs in other walks of life.
Moreover, we, researchers, establish a rather strong collaboration, even at an international level and we therefore
jointly contribute to the world in the long run.

Research Motivation: I'm motivated by my curiosity in the natural sciences, and would love to conduct research
in the field of physics, so as to better my understanding of the universe. I'm also interested in making science more
accessible to future students and improving upon contemporary teaching methods.
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Pamir Nag

Tara Nanut

MS

M. Sc.

Indian Institute of Science Education and Research Kolkata, India

Jozef Stefan Institute, Slovenia

India

Slovenia

pamir.nag@gmail.com

tara.nanut@ijs.si

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Supported by the Slovenian Academy of Sciences and Arts (SASA) and co-funded by the Dieter
Schwarz Stiftung

Scientific & Research Interests: Different aspects of Low-energy electron Molecule collision, Study of angular distribution and kinetic energy distribution of the fragment anion, Symmetry and structure of different molecule and
molecular negative ions, Site-selective fragmentation of molecules.

Scientific & Research Interests: High energy physics, flavour physics, violation of charge and parity (CP), matterantimatter asymmetry, search for rare decays, development of particle identification (methods and devices), detector
development, accelerator induced background in detectors

Research Motivation: I am interested to study the basic structure and dissociation pathway of molecules. The siteselective bond cleavage and functional group dependent dissociation pathways enable us to manipulate different
molecules including bio-molecules and DNA efficiently.

Research Motivation: I find delving into the most elementary properties of matter and mechanisms that drive the
universe to be of fundamental importance and satisfying that most basic curiosity that drives us toward scientific
research in the first place.

Amna Najam

Smitha Narayanamurthy

B.Sc.

Ph.D

Lahore University of Management Sciences, Pakistan

Max Planck Institute for Solar System Research, Germany

Pakistan

India

anajam90@gmail.com

smitha@mps.mpg.de

Supported by the Pakistan Institute of Engineering and Applied Sciences (PIEAS) and co-funded
by The OPEC Fund for International Development (OFID)

Fellow of the Alexander von Humboldt-Stiftung

Scientific & Research Interests: My experience in research began while fulfilling my BS degree study requirements.
It involved synthesis of colloidal quantum dots and their characterization while working in the lab as a team member. This work created my interest in the fields of nanotechnology, condensed matter and quantum physics.
Research Motivation: My fascination with science arises from the explanation of phenomena with theories and
expression and analysis of problems in mathematical terms. This enhances understanding, stimulates new questions and motivates me to learn, research and apply new and interesting concepts for human development.
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Scientific & Research Interests: Measurement of solar magnetic fields, modeling the linearly polarized spectrum of
the Sun, polarized radiative transfer in solar atmosphere
Research Motivation: My motivation to do science comes from looking up at the sky, admiring the large number
of stars surrounding us. My research involves understanding the complexities in the 'Sun', an ordinary middle aged
star and yet so special that it is the only known star to harbor life on one of it's planets.

Anna Nalepa

Meshack Ndiritu

Ph.D.

Masters ongoing

Max Planck Institute for Chemical Energy Conversion, Germany

African Union Commission, Ethiopia

Poland

Kenya

anna.nalepa@cec.mpg.de

meshackkinyuan@gmail.com

Fellow of the Max Planck Society

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung

Scientific & Research Interests: My research interests focus on methodology development for pulsed electron paramagnetic resonance (EPR) spectroscopy. It allows, amongst other, to gain insight into structure and hence function
of proteins, proving to be especially valuable tool for membrane proteins investigation.

Scientific & Research Interests: My areas of interest are in space technology and applications. I am more oriented
to instrumentation, applications of Geospatial technologies and space policy to solve socio-economic challenges. My
desire is to achieve space technology integration with other technologies to solve development issues.

Research Motivation: My main drive for scientific work is curiosity, every new project means new questions but
importantly, possibility to learn new methods and from that originates my interest in molecular biology methods.

Research Motivation: This roots back to my younger years. I have always believed in inventions driven by necessity.
My country and continent has remained an end user of technology for far too long without becoming a producer of
the same. My motivation is to change this scenario by bringing technology to the communities.
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Sphumelele Ndlovu

Francisco Nogueras Lara

Ph.D.

M.S.

Hartebeesthoek Radio Astronomy Observatory, Space Geodesy Programme, South Africa

Instituto de Astrofísica de Andalucía (CSIC), Spain

South Africa

Spain

sphumelelendlovu@gmail.com

fnoguer@iaa.es

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the Academy of Science of
South Africa (ASSAf)

Supported by the Spanish National Research Council (CSIC) and co-funded by the Deutsche
Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Lunar Laser Ranging; Laser Propagation; General Theory of Relativity.
Research Motivation: Throughout my high school life I was taught in IsiZulu and science subjects were most appealing as it was easy for me to remember formulae. The University of KwaZulu-Natal provided me with a one-year
access programme where I was taught foundational scientific subjects which prepared me for a PhD.

Scientific & Research Interests: - Stellar population identification in the infrared; - Structure of the Nuclear Bulge of
the Milky Way; - Extinction Law in the infrared towards the Galactic Centre; - Observations in the near infrared and
radio; - Physics education research
Research Motivation: Since I was a child I have tried to find answers to understand better the world where we live.
Particularly, Astrophysics is one of the most amazing disciplines for me and I desire to know more about the universe. Studying this kind of aspects, we are able to understand better ourselves.

Fabrizio Nichele

Stefan Nolte

PhD

M.Sc.

Center for Quantum Devices and Station Q Copenhagen, Denmark

Osnabrück University, Department of Physics, Germany

Italy

Germany

fnichele@nbi.ku.dk

stenolte@uos.de

Fellow of Swiss Re Ltd.

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: Topological states of matter, nanophysics, quantum transport
Research Motivation: I have always been fascinated by science, physics in particular. The drive to explore uncharted territories and to push our knowledge one step forward is what ultimately makes us humans. Science allows me
to work in a stimulating and creative environment, and meet with people from all over the world
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Scientific & Research Interests: Ultrafast Nonlinear Spectroscopy, Dielectric Materials (Lithium Niobate), Ultrafast
Laser Sources, Wavemixing, Holography
Research Motivation: Starting from the key question 'How do things work' one aspires for a detailed description
and the knowledge about fundamental processes. Each single work contributes to a more precise understanding of
our world and pioneer upcomming inventions. Science overcomes political and cultural borders.

Ulrike Niemann

Luyanda Lunga Noto

M.Sc.

PhD

Max Planck Institute for Solid State Research Stuttgart, Germany

University of South Africa, South Africa

Germany

South Africa

u.niemann@fkf.mpg.de

luyanda.noto@gmail.com

Fellow of the Max Planck Society

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the Academy of Science of
South Africa (ASSAf)

Scientific & Research Interests: Fabrication of Thin Films and Heterostructures; Physics at Interfaces; Strongly
Correlated Electron Systems; Low Temperature Physics

Scientific & Research Interests: Persistent luminescence. I am interested to generate a new persistent luminescent
materials with a lifetime lasting up to 24 hours for home lighting, road markings and biological imaging.

Research Motivation: Enrico Fermi once said: "Whatever nature has in store for mankind, unpleasant as it may be,
men must accept, for ignorance is never better than knowledge." For me this means that every new piece of knowledge I gain, even if it is tiny, is more meaningful than every other work I could do.

Research Motivation: I seek to better my environment and to ease the life of my people. Science research is enabling me to contribute greatly in initiatives that are set to better the living conditions of the human kind.
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Maria O'Brien

Dmytro R. Oliinychenko

B.A. (Mod)

M.Sc.

School of Chemistry and AMBER Centre, Trinity College Dublin, Ireland

Frankfurt Institute for Advanced Studies, Germany

Ireland

Ukraine

obriem11@tcd.ie

oliiny@fias.uni-frankfurt.de

Supported by The Irish Research Council and co-funded by the Alcoa Foundation

Supported by the Deutsche Telekom Stiftung and co-funded by the Dieter Schwarz Stiftung

Scientific & Research Interests: 2D materials, transition metal dichalcogenides, Raman spectroscopy, photoluminescence spectroscopy, chemical vapor deposition, MoS2, WS2

Scientific & Research Interests: Microscopic Simulations of Heavy Ion Collisions, Quantum Molecular Dynamics,
Relativistic Hydrodynamics, Quark-Gluon Plasma

Research Motivation: Finding new and useful properties of nanomaterials that will (ideally) contribute to their use
in electronic devices and components in everyday technology in the future.

Research Motivation: My fascination with science comes from my parents and teachers, and it was surely set up
when I was a kid. Now I just enjoy the spirit of science - challenge and sound skepticism, search and discoveries,
systematic studies and striking breakthroughs.

Benard Okelo Nyaare

Eduardo Oliva

PhD

PhD Nuclear Engineering/PhD Physics

Jaramogi Oginga Odinga University of Science and Technology, Kenya

Universidad Politécnica de Madrid, Spain

Kenya

Spain

bnyaare@yahoo.com

eduardo.oliva@upm.es

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung

Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation

Scientific & Research Interests: Mathematical Physics, particularly quantum physics
Research Motivation: To come up with new ideas and innovations that can lead to sustainable development in
Africa

Scientific & Research Interests: I have pursued a diversified research career, having studies on Nuclear Engineering,
Physics and Economics. This eclectic CV has allowed me to do research in such different fields as plasma hydrodynamics, Maxwell-Bloch models, coherent X-ray imaging, econophysics and medical imaging.
Research Motivation: My interest in basic research started when, as a teenager, I read S. Weinberg's “The first three
minutes”. I still remember the amazement I felt, inducing me to follow a research career. Finding new conundrums
and pursuing an explanation drives my interest for basic and applied research.

Temitope Oladele

Jolijn Onvlee

Master of Science

Radboud University, Institute for Molecules and Materials, Netherlands

African Institute for Mathematical Sciences, Senegal

Netherlands

Nigeria

Supported by the Royal Netherlands Academy of Arts and Sciences and co-funded by the Deutsche Forschungsgemeinschaft (DFG)

oladele.t.mary@aims-senegal.org
Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung
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Scientific & Research Interests: Fiber Optic Communication, Use of Photon Orbital Angular Momentum In Communication, Telecommunications, Graphene Doping and Characterization, Photovoltaic.

Scientific & Research Interests: Physical Chemistry, Molecular Physics, Theoretical Chemistry, Experimental Physics, Potential Energy Surfaces, Molecular Collisions, Scattering Resonances, Spectroscopy

Research Motivation: From childhood, I have always been curious to know how hundreds of 70-inch tall humans
could fit in a 5-inch television set; the “magic” behind being able to communicate from miles away, over a telephone;
among other fascinations. Science has always answered all my questions about nature.

Research Motivation: Ever since I was a child, I have been interested in nature. My main motivation for science is
that I want to understand how nature works. I like to perform interdisciplinary research, involving both physics and
chemistry, where I can combine experiments and theory with each other.
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Omima Osman Mohammed Osman

Leanna Owen

M.Sc

Stanford University, United States

University of Khartoum, Sudan

United States

Sudan

leannao@stanford.edu

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the OIC Standing Committee
on Scientific and Technological Cooperation (COMSTECH)

Fellow of Mars, Incorporated

Scientific & Research Interests: I am interested in galaxy chemical evolution, dust formation and evolution, the
influence of the dust in the chemical evolution, interstellar medium and star formation and the interstellar medium
feedback processes. Whatever related to the study of the cosmos will be of interest for me too.

Scientific & Research Interests: I study how mechanics shape biological processes and address these questions
with analysis of microscopy movies of cells crawling in soft environments. I'm now building a super-resolution
microscope and model to probe these dynamics at smaller and faster scales where thermal fluctuations dominate.

Research Motivation: My motivation for science can be summarized in one word, passion. Science can answer the
endless questions spinning in my head. Science is the development tool in every sense. Science is a way of living.

Research Motivation: Biology often ignores the underlying reality that biological macromolecules are physical objects whose ensemble dynamics shape biological complexity. Better connecting physical principles to biology should
shape the way medicine and life are perceived by the public.

Michal Oszmaniec

Felipe Pacheco

PhD

Ph.D.

Center for Theoretical Physics (PAS), Poland / ICFO (Barcelona), Spain

Benemérita Universidad Autónoma de Puebla, Mexico

Poland

Mexico

michal.oszmaniec@gmail.com

fpacheco@ifuap.buap.mx

Supported by the Foundation for Polish Science and co-funded by the Dieter Schwarz Stiftung

Supported by the Mexican Academy of Sciences and co-funded by the Alcoa Foundation

Scientific & Research Interests: - Foundations of quantum mechanics; - Quantum information theory and quantum computing; - Mathematical physics; - Entanglement and quantum correlations; - Statistical mechanics

Scientific & Research Interests: Complex Systems: Fluid dynamics, granular matter and active matter. I’m also
interested in particle physics.

Research Motivation: I am passionate about weirdness of quantum mechanics and mathematical problems that
appear when one tries to understand this theory better. These are the main driving forces of my research.

Research Motivation: 1. I like to understand how our universe works, to build my own experiments and find the
physical laws behind them. 2. I want to contribute to the development of science in Mexico and inspire young students of scarce resources to study science.

Eileen Otte

Biplab Pal

M.Sc.

M. Sc.

Institute of Applied Physics, Germany

University of Kalyani, India

Germany

India

eileen.otte@uni-muenster.de

biplabpal2008@gmail.com

Fellow of the Wilhelm und Else Heraeus-Stiftung

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Scientific & Research Interests: tailored light fields, polarization optics, singular optics, optical micromanipulation
Research Motivation: Studying natural science, esp. Physics, is a personal enrichment for me. I was always amazed
by the opportunity of describing and understanding life by science, leading to my choince of studying Physics. I just
started to do my PhD motivated by research, conferences and internationality of science.
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Scientific & Research Interests: Electron localization-delocalization phenomena in low dimensional aperiodic
structures like quasiperiodic chains, ladder networks, deterministic fractal networks etc., charge transport in low
dimensional structures, spin transport and spin filtering effects in tailor-made magnetic chain models.
Research Motivation: There are lot of mysteries around us offered by the nature, and science is the only tool to
resolve those mysteries. Science is a torch to illuminate the untold stories of the nature, and keeps the mankind
moving forward. This is why it gives me a lot of joy talking science and doing science.
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Johanna Palmstrom

Carolyn Parcheta

Stanford University, United States

Ph.D.

United States

Jet Propulsion Laboratory, United States

jpalms@stanford.edu

United States

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

carolyn.e.parcheta@jpl.nasa.gov
Supported by the ORISE NASA Mission Directorate and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: Nematic Quantum Criticality, Elastoresistance, Iron-based Superconductors, Quadrupolar Kondo Materials

Scientific & Research Interests: Physical Volcanology, Geology, Fluid Dynamics, Robotics, Electromagnetics, Alternative Energy

Research Motivation: Research is a process of creating and answering questions. It is like solving puzzles, one piece
at a time. I enjoy seeing these pieces come together to answer larger questions. I find that adding to the body of
human knowledge and making the world a better place gives me a sense of accomplishment.

Research Motivation: I love understanding "why?" especially when it comes to the earth and how it works. Both
the pursuit of finding the answers through the scientific method and creative out-of-the-box thinking, as well as
arriving at answer after many tests gives is intellectually satisfying and exciting for me.

Philippos Papadakis

Julio Parra Martinez

Ph.D.

MASt

University of Jyväskylä, Finland

University of California Los Angeles, United States

Cyprus

Spain

philippos.papadakis@jyu.fi

jparra@physics.ucla.edu

Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation

Supported by the Spanish National Research Council (CSIC) and co-funded by the Deutsche
Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Nuclear spectroscopy, laser ionisation spectroscopy, ion manipulation, in-beam
gamma-ray spectroscopy, internal conversion electron spectroscopy, medical applications of nuclear physics, properties of super-heavy nuclei (physical and chemical), shape co-existence in nuclei, proton-rich nuclei.

Scientific & Research Interests: Scattering amplitudes in Quantum Field Theory and String Theory. Ultraviolet
properties of gravity theories. Mathematical structure and geometry of scattering amplitudes in supersymmetric
theories.

Research Motivation: I was always curious about the inner workings of nature and specifically in the atomic nuclei.
The many outstanding questions in the nuclear world motivate me to design and participate in novel experiments
aiming to new discoveries and seeking answers to these questions.

Research Motivation: As a theorist I am motivated by the beautiful structures hidden in the language and tools we
use to describe the universe.

Theodoros Papanikolaou

Joosep Pata

Undergraduate Student

ETH Zurich, Switzerland

University of Patras,Department of Physics, Greece

Estonia

Greece

pata@phys.ethz.ch

theo1994pap@gmail.com

Fellow of the Bayer Science & Education Foundation

Fellow of the Alexander S. Onassis Public Benefit Foundation
Scientific & Research Interests: Cosmology, Theoretical Astrophysics, Philosophy of Science
Research Motivation: The fact that motivates me about science is the effort of modern physics to describe the Universe in a unified way through the effective combination of QFT and General Relativity. The development of a G.U.T.
constitutes the biggest challenge of our era in front of a nature which prefers to be hidden.
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Scientific & Research Interests: High-energy physics, experimental particle physics, particle dark matter, searches
for new particles and interactions, the Higgs mechanism, Yukawa interaction, top quark physics, machine learning,
artificial intelligence, statistics, computing
Research Motivation: Being able to understand and describe the world and its phenomena with the tools of natural
sciences has provided an immense value to humanity. I want to do my part in helping to further our knowledge and
finding ways in how as a scientist I can best contribute to the development of civil society.
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Jinbo Peng

Tristan Petit

Ph.D.

Ph.D.

Peking University, China

Helmholtz Zentrum Berlin für Materialen und Energie, Germany

China

France

jinbopeng2011@163.com

tristan.petit@helmholtz-berlin.de

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Supported by the VolkswagenStiftung and co-funded by the Foundation Lindau Nobel Laureate
Meetings

Scientific & Research Interests: Development and application of new instrumentation and techniques; Singlemolecule physics and chemistry; Low dimension nanomaterials; Nanoscale optics and ultrafast dynamics

Scientific & Research Interests: Carbon Nanomaterials, Nanoparticle-Liquid Interactions, X-ray spectroscopy, Vibrational Spectroscopy, Photocatalysis

Research Motivation: Interests in exploring the mysterious world; Making contributions to the development of the
humans

Research Motivation: It is exciting to investigate new physical processes which are not understood so far. I also
believe that science is essential to overcome some of the major challenges of our generation.

Mathieu Perrin-Terrin

Piyaphat Phoonthong

PhD

PhD

European Organization for Nuclear Research (CERN), Switzerland

National Institute of Metrology (Thailand), Thailand

France

Thailand

mathieu.perrin-terrin@cern.ch

piyaphat@nimt.or.th

Supported by the CERN - European Organization for Nuclear Research and co-funded by the
Alcoa Foundation

Supported by the National Science and Technology Development Agency, Thailand and cofunded by the Alcoa Foundation

Scientific & Research Interests: I am a particle physicist. I worked for 6 years on 2 experiments based at CERN and
aiming at discovering new particles by looking at the effects they would induce on quantum processes. My interests
range from the design, construction and operation of detectors to the analysis of the data collected.
Research Motivation: Science is for me a way to explore our alterity, understand what is different from us.

Scientific & Research Interests: Atomic Physics; Optically Pump Magnetometer; Optical Frequency Standards;
Quantum Measurement; Quantum Metrology
Research Motivation: 20 Years ago, I watched the documentary about the laser cooling. I wondered how laser can
cool atoms and what quantum mechanics is. This stimulated my motivation in science especially physics. I then
aimed to study physics in the university however there was no the laser cooling course at that time.

Anastasiia Pervishko

Nicola Poccia

Nanyang Technological University, Singapore

Ph.D.

Russian Federation

CNR-Istituto Nanoscienze (Italy) & University of Twente (The Netherlands)

anas0005@e.ntu.edu.sg

Italy

Fellow of the National Research Foundation Singapore

nicola.poccia@nano.cnr.it
Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation

Scientific & Research Interests: theoretical quantum optics; spin dynamics in mesoscopic systems; physics of
condensed matter;
Research Motivation: Speaking about my motivation in science, I would like to say that scientists study the effects
and phenomena, which have never been studied before. Does it sound exciting? Opportunity to bring up new ideas
in order to improve our lives supports me along the difficult path of scientific research.
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Scientific & Research Interests: non equilibrium phase transitions; atomic-nanostructures; mesoscopics, quantum
size effects, vortex matter; superconductivity, magnetism, quantum technologies; strongly correlated systems; X-ray
microscopies; cryogenics; high temperature superconductivity; quantum biology.
Research Motivation: What I like about being a scientist is the fact that we don’t take anything for granted, because
nobody holds the ultimate truth. This also means that many scientist don’t take themselves too seriously, an attitude that thoroughly matches my ironic and critical view on life.
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Carl Poelking

Josefine H.E. Proll

Ph.D.

Ph. D.

University of Cambridge, Department of Chemistry, United Kingdom

Max Planck Institute for Plasma Physics, Germany

Germany

Germany

cp605@cam.ac.uk

jproll@ipp.mpg.de

Fellow of the Max Planck Society

Fellow of the Helmholtz Association of German Research Centres

Scientific & Research Interests: Computational Soft-Matter Physics, Organic Electronics, Materials for Energy Applications, Data-Driven Modelling
Research Motivation: To observe how new ideas change the way we think about our reality - natural, social or
technological. And, to use these ideas in such a way that they may help sustain and improve life conditions: Here, I
am particularly interested in molecular materials for energy and medical applications.

Scientific & Research Interests: Nuclear fusion, Turbulence, Stellarators, Gyrokinetics
Research Motivation: Even as a kid I've always been curious about how things work. When I was 13, I visited the
then newly opened Max Planck Institute for Plasma Physics and learned about fusion and how it might provide
energy for the future, and I immediately knew that I wanted to be part of this endeavor.

Hannah Price

Marc Rafelski

Ph.D.

Ph.D.

INO-CNR BEC Center and University of Trento, Italy

NASA Goddard Space Flight Center, United States

United Kingdom

United States

hannah.price@unitn.it

mrafelski@gmail.com

Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation and C5 Capital

Supported by the ORISE NASA Mission Directorate and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: Photonics, Ultracold Atomic Gases, Quantum Optics, Topological Physics, Condensed Matter Physics
Research Motivation: My motivation for science comes from a love of knowledge and learning, as well as the hope
that by deepening our understanding of fundamental physics, we may come closer to inventions and ideas that can
positively impact our society.

Scientific & Research Interests: Galaxy formation and evolution, Intergalactic Medium (IGM) and quasar absorption systems such as damped Lyman alpha systems (DLAs), metal enrichment of IGM/DLAs, star formation, observational cosmology, science education
Research Motivation: I am motivated by my curiosity and fascination of how the natural world works, and by my
drive to contribute to our understanding of the Universe. Science provides me a way to discover new phenomena,
solve complex problems, and improve our understanding of nature for the benefit of humankind.

Karel Proesmans

Sahadeo Ramjatan

Master of science

B.S, Aerospace and Mechanical Engineering

UHasselt, Belgium

University of Florida, United States

Belgium

United States

Karel.Proesmans@uhasselt.be

sramjatan1@gmail.com

Supported by the Research Foundation Flanders (FWO) and co-funded by the Alcoa Foundation

Supported by the Lockheed Martin Corporation and the Wyss Charitable Endowment

Scientific & Research Interests: My research focuses on stochastic thermodynamics, i.e., on the formulation of thermodynamics for small-scale non-equilibrium systems. I have been studying the stochastic efficiency of small-scale
machines and I am developing a general approach for describing the effect of time-periodic modulation.
Research Motivation: I believe that scientific progress is a most significant and enriching accomplishment of
mankind. The fact that I may contribute in a small way to this beautiful and unique human endeavor is my main
motivation to do science.

148

YOUNG SCIENTISTS

Scientific & Research Interests: Spacecraft Reentry, Radio Blackout, Hypersonic Vehicles, Multiphysics Models and
Simulations, Computational Fluid Dynamics (CFD)
Research Motivation: Science provides me the unique opportunity to work within an international and multicultural environment to accomplish a common goal and shared vision.
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Dominik Rattenbacher

Allison Reinsvold

University of Erlangen, Germany

University of Notre Dame, United States

Germany

United States

dominik.rattenbacher@fau.de

areinsvo@nd.edu

Supported by the Bavarian State Ministry of Education, Science and the Arts, Elite Network of
Bavaria and co-funded by the Foundation Nobel Laureate Meetings

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: Single Molecule Spectroscopy; Singlet fission; Nano- and Quantumoptics; Low
Temperature Physics
Research Motivation: No matter of working on my studies or in the lab, the excitement of getting a new idea or
solving a problem is just great and gives me my main motivation for science. My specific motivation in research is to
push the boundaries of our knowledge and to help improving our understanding of nature.

Scientific & Research Interests: I study experimental high energy particle physics. I am a member of the CMS
experiment at CERN. My current analysis is a search for supersymmetry in events with two photons and significant
missing energy in the final state. I am also involved with the computing and production operations for CMS.
Research Motivation: I have been fascinated by physics since my first course in high school. I love how problems
which at first seem nearly impossible can be greatly simplified when looked at from the correct point of view. Particle physics is fascinating because it helps us determine the most basic laws of nature.

Sylvain Ravets

Grant Remmen

Ph.D.

MS

ETH Zurich, Switzerland

California Institute of Technology, United States

France

United States

sylvain.ravets@gmail.com

gremmen@caltech.edu

Fellow of the Bayer Science & Education Foundation

Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: Quantum physics, Quantum engineering, Cold atoms, Rydberg atoms, Dipole-dipole
interactions, Semiconductor physics, Quantum dots, Polaritons, Quantum Hall Effect.

Scientific & Research Interests: Theoretical Physics: Gravity, Cosmology, Quantum Field Theory, General Relativity,
Particle Physics

Research Motivation: My taste for teaching and for science in general motivated me early in my studies to train in
physics, and results today in my desire to pursue an academic career so as to contribute to the development and the
diffusion of knowledge.

Research Motivation: For me, physics is an exhilarating quest: the audacious struggle of humanity to discover the
laws that govern reality. I am fascinated with physics for its ability to explain the most extreme phenomena of the
Universe, from the powerful gravitation of black holes to the details of the Big Bang.

Christian Reimer

Yafei Ren

PhD Candidate, M.Phys. (UK), Dipl. Phys. (Germany)

Bachelor

Institut National de la Recherche Scientifique (INRS-EMT), Canada

University of Science and Technology of China, China

Germany

China

reimer@emt.inrs.ca

yfren@mail.ustc.edu.cn

Supported by the Canadian Institutes of Health Research (CIHR) and co-funded by the AKB
Stiftung

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Scientific & Research Interests: I am currently working on generating scalable entangled quantum states with
on-chip optical frequency combs. Keywords: Nonlinear Optics, Quantum Optics, Integrated Photonics, Frequency
Combs, Mode-locked Lasers, Single Photon Detection, Photonic Crystals, Nanofabrication, Optical Characterization.
Research Motivation: My motivation for science is driven by curiosity and the challenge to solve complex problems
with unknown outcome, using a high level of creativity, flexibility and state-of-the-art equipment. I especially like
fundamental research in fields with potential technological and industrial applications.
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Scientific & Research Interests: Topologically nontrivial phases of two dimensional systems; Effect of spin-orbit
interaction in the transition metal thin films and their heterostructures; Transport properties of zero line modes
Research Motivation: The research processes and discussions with others make me happy especially when I find
something, which is believed to be right before, is actually wrong. I also enjoy the feeling of obtaining deeper insight
of the nature and the world.
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Matthew Riblett

Jonathan Roberts

B.S.

Masters in Physics

Virginia Commonwealth University, United States

Lancaster University, United Kingdom

United States

United Kingdom

riblettmj@vcu.edu

j.roberts@lancaster.ac.uk

Fellow of Mars, Incorporated

Supported by C5 Capital and co-funded by the W. Simon and Alice I. Newman Fund

Scientific & Research Interests: Radiation Detection and Dosimetry, Medical Applications of Radiation, Particle
Accelerator Physics, Radiographic and Computed Tomography Imaging, Image Registration, Image Reconstruction,
Image Processing, Computer Vision and Machine Vision, Machine Learning, Deep Neural Networking, Supercomputing
Research Motivation: My overarching motivation for science is to contribute to the development of novel radiation
technologies, radiological applications, and clinical techniques for widespread benefit in the fields of medicine,
physics, and healthcare.

Scientific & Research Interests: My research interests include nanotechnology, optoelectronics and semiconductor
devices with a speciality in their applications to security. My current research focuses on practical quantum communications and novel security solutions that employ quantum technologies.
Research Motivation: My motivation stems from a desire to push the boundaries of science and an active interest
in technologies of the future. In particular, my research is aiding in the development of next-generation devices that
could revolutionise the security industry.

Martin Ringbauer

Victor Hugo Robles

The University of Queensland, Australia

Ph.D.

Austria

University of California Irvine, United States

ringbauer.martin@gmail.com

Mexico

Science and Industry Endowment Fund – Australian Academy of Science Fellow

roblessv@uci.edu
Supported by the Mexican Academy of Sciences and co-funded by the Alcoa Foundation

Scientific & Research Interests: Quantum Foundations, Quantum Simulation, Quantum Information, Ontological
Models of Quantum Mechanics, Quantum Causality, Uncertainty Principles, Post-Quantum Theories, General Relativity, Quantum Gravity, Macroscopic Quantum Effects, Philosophy of Physics, Epistemic Restrictions, Optomechanics
Research Motivation: I am driven by curiosity. Quantum mechanics is the best description of the physical world,
yet it raises many fundamental questions. With my research I aim to address some of these questions to contribute
to a better understanding of our quantum world and the nature of reality.

Scientific & Research Interests: Galaxy formation(simulations and theory), cosmology, dark matter and dark energy, general relativity, quantum field theory.
Research Motivation: The moment I decided to become a scientist was the first time I observed Saturn and its rings
through my telescope; the experience was so impressive that I determined I wanted to understand the origin of all
these wonders that exist beyond our planet. That was and keeps being my research motivation.

Leonardo Rios E.

Jason W. Rocks

B.S.

University of Pennsylvania, United States

Los Andes University, Colombia

United States

Colombia

rocks@sas.upenn.edu

l.rios954@uniandes.edu.co

Fellow of Mars, Incorporated

Supported by the Universidad de los Andes and co-funded by The OPEC Fund for International
Development (OFID)
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Scientific & Research Interests: Interests in micro-device fabrications techniques such as Optical Lithography, Thin
Film Growth, Etching or Oxidation. Characterization of materials and Transport Measurements.

Scientific & Research Interests: Mechanics in Biology, Protein Allostery, Bio-insipred Meta-Materials, Cardiac
Mechanics

Research Motivation: In order to understand the universe around us we need people that dedicate his life to play
with reasoning and sometimes to go against it, we need people to postulate and prove ideas. We need to discover
the secrets of nature and I want to belong to the group of people that makes it possible.

Research Motivation: I am interested in the diverse role mechanics plays in biology, ranging from allostery in
proteins to the beating of the heart. I believe that mechanics can give us insight into many fundamental biological
processes and make a great impact on our understanding of how life works.
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Christian Roedel

Fernando Romero Lopez

PhD

Bachelor in Physics

Stanford University, United States & University of Jena, Germany

University of Valencia, Spain

Germany

Spain

croedel@stanford.edu

fromerol@uni-bonn.de

Supported by the VolkswagenStiftung and co-funded by the Foundation Lindau Nobel Laureate
Meetings

Supported by the Spanish National Research Council (CSIC) and co-funded by the Deutsche
Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Relativistic Nonlinear Optics, Attosecond Physics, Laser Particle Acceleration, Laboratory Astrophysics, Cosmic Particle Accelerators, X-ray Imaging, Lasers & Optics Technology
Research Motivation: My motivation for research is to advance the understanding of nature. Further, I would like to
make a contribution to scientific and technological achievements that help other people in a very general sense. For
instance, I hope my research can lead to better particle accelerators or microscopes.

Scientific & Research Interests: Theoretical Particle Physics, Neutrinos, Astroparticles, Lattice QCD.
Research Motivation: Explore the limits of knowledge, of the Universe and of the unknown. There is a lot more
beyond the Standard Model that is waiting for us to discover.

André Röhm

Pierre Ronceray

M.Sc.

LPTMS, Université Paris-Sud, France

Technische Universität Berlin, Institut für Theoretische Physik, Germany

France

Germany

pierre.ronceray@u-psud.fr

roehm@itp.tu-berlin.de

Supported by the Centre National de la Recherche Scientifique (CNRS) and co-funded by the
Foundation Lindau Nobel Laureate Meetings

Fellow of the Wilhelm und Else Heraeus-Stiftung
Scientific & Research Interests: Nonlinear Laser Dynamics, Bifurcation Analysis and Dynamics of Complex Networks, Light-Matter Interaction, Quantum Dots

Scientific & Research Interests: Biophysics: mechanics of the cytoskeleton, Soft condensed matter theory: glass
transition, liquid structure, self-assembly

Research Motivation: I would like to claim my interest in the sciences was stemming from some deeper desire to
help mankind or further the well-being of others. But in truth, it is mostly my curiosity. I love acquiring new knowledge, tinkering with it and turning it around in my head.

Research Motivation: To get a glimpse at the secrets of Nature.

Katharina Rojan

Julian Roos

M.Sc.

Max Planck Institute for Quantum Optics, Germany

Université Grenoble Alpes, France

Germany

Germany

julian.roos@mpq.mpg.de

katharina.rojan@lpmmc.cnrs.fr

Supported by the Bavarian State Ministry of Education, Science and the Arts, Elite Network of
Bavaria and co-funded by the Foundation Nobel Laureate Meetings

Fellow of McKinsey & Company, Inc.
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Scientific & Research Interests: Quantum optic, cavity quantum electrodynamics, ultra cold atoms, exciton polaritons in semiconductor microcavities, driven-dissipative many-body systems

Scientific & Research Interests: Numerical algorithms for the simulation of quantum many-body systems, in particular the Tensor Network scheme. Quantum chemistry, quantum information theory, quantum computation.

Research Motivation: I like analysing and structuring tasks. I enjoy teaching and exchanging with people from different cultures and backgrounds. I love asking questions and learning in order to better understand the fascinating
world around me. Doing research in physics allows me to unify all these passions.

Research Motivation: There is this stream that begins everywhere and ends nowhere. Curiosity.
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Philippe Roudot

Jayanta Kumar Saha

Ph.D

Ph. D.

UT Southwestern Medical Center, United States

Aliah University, Department of Physics, Newtown, Kolkata, India

France

India

philippe.roudot@gmail.com

jsaha84@gmail.com

Supported by Human Frontier Science Program and co-funded by the AKB Stiftung

Supported by the Alcoa Foundation and co-funded by the Foundation Lindau Nobel Laureate
Meetings

Scientific & Research Interests: Cell morphogenesis, cytoskeleton mechanics, 3D physiological environment, intracellular dynamics, stochastic filtering, automated identification and tracking of intracellular structure, computer
vsision, signal processing, light sheet microscopy.
Research Motivation: Pushing the boundary of knowledge requires finding new ways to comprehend heterogeneous and complex parameters at multiple scales in unstable systems that must often be studied in the least invasive
manner. The conceptual and technological advances that are necessary fascinate me.

Scientific & Research Interests: Confined Quantum systems, Physics of highly charged ions, Exotic atoms and molecules, Quantum Entanglement, Effimov states of few-body systems
Research Motivation: I get attracted towards the philosophy of the subject by studying its historical evolution. Thus
I decided to do some work on the recent problems to get the flavor of the front-line research and get involved in such
a way that now I cannot think of any other alternative but to do research in future

Łukasz Rudnicki

Döndü Sahin

Ph.D

Dr

University of Cologne, Germany

University of Bristol, United Kingdom

Poland

Turkey

rudnicki@cft.edu.pl

d.sahin@bristol.ac.uk

Supported by the Foundation for Polish Science and co-funded by the Dieter Schwarz Stiftung

Supported by the European Commission - Marie Curie Actions and co-funded by The OPEC Fund
for International Development (OFID)

Scientific & Research Interests: My research interests span through broadly understood field of quantum information theory, quantum optics and quantum field theory. Moreover, from the beginning of my physics adventure I am
fascinated by the theory of classical (and quantum) gravity, as well as deep foundations of quantum physics.
Research Motivation: My motivation comes from the beauty of most important physical theories, as well as the
great challenge in going beyond them. I think people still do not fully understand the interrelations between concepts such as spacetime, gravity, Bell's inequalities, quantum uncertainty or decoherence.

Scientific & Research Interests: Nanowire superconducting single photon detectors, integrated photonics, cryogenic detectors, cryogenics
Research Motivation: Science gives me the chance to explain things which used to seem "magical" or "weird" in the
old days. My motivation is to contribute to the advancement of quantum photonics technology. I very much enjoy
working in the lab, doing experiments and chip processing.

Matus Rybak

Steffen J. Sahl

Max Planck Institute for Astrophysics, Germany

Dr. rer. nat. (Ph.D.)

Slovakia

Max Planck Institute for Biophysical Chemistry, Germany

matus.rybak@gmail.com

Germany

Fellow of the Max Planck Institute for Biophysical Chemistry

steffen.sahl@mpibpc.mpg.de
Fellow of the Wilhelm und Else Heraeus-Stiftung
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Scientific & Research Interests: Interferometry, Synthesis Imaging, Radio/mm-wave Astronomy, Dark Matter,
Gravitational Lensing, Data Processing, High-redshift Galaxies

Scientific & Research Interests: Optical Nanoscopy, Super-Resolution Imaging, Single-Molecule Biophysics, Protein
Aggregation, Amyloid

Research Motivation: Finding solutions to real-life problems and getting a better and wider understanding of
everyday life and how things around us work. And adventures! Like sailing in a boat full of research equipment into
a whirlpool.

Research Motivation: To contribute to further advances in medicine and human health
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Madhumita Sahoo

Francesco Sanfilippo

Doctor of Philosophy (Ph. D) in Physics (Ongoing)

Ph.D

IIT Madras, India

Southampton University, United Kingdom

India

Italy

madhumita.dnt@gmail.com

f.sanfilippo@soton.ac.uk

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Supported by the Deutsche Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Clean energy systems-electrochemical energy devices, such as anode material for Li
ion battery and cathode material for Proton exchange membrane fuel cell, carbon nanomaterials, nanotechnology.

Scientific & Research Interests: Lattice Quantum ChromoDynamics, High Energy Physics, Flavour Physics, High
Performance Computing

Research Motivation: I want to be a part of rational community. I am curious to understand and unravel the unknown facts of nature and implement them for the betterment of humanity.

Research Motivation: I am interested in understanding which are the first principles lying at the basis of the reality, and in clarifying how they determine the super-complex reality in which we live.

Rhine Samajdar

Sina Saravi

Bachelor of Science (Research)

M.Sc.

Indian Institute of Science, India

Friedrich-Schiller-Universität Jena, Germany

India

Iran

rhine.samajdar@gmail.com

sina.saravi@uni-jena.de

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Supported by the Fraunhofer-Gesellschaft and co-funded by The OPEC Fund for International
Development (OFID)

Scientific & Research Interests: Theoretical condensed matter physics, especially quantum many-body theory;
Strongly correlated electron systems; Topological phases of matter; Quantum chaos.

Scientific & Research Interests: Integrated Nonlinear Quantum Optics, Photonic Crystals, Nanooptics, Nonlinear
Optics, Quantum Optics, Plasmonics

Research Motivation: I am fascinated by how the physical world around us operates so systematically, despite the
incredible underlying complexity inherent in nature. Physics sheds light on the method behind this madness at all
scales, from an atom to the universe, and I find the predictability that it lends intriguing.

Research Motivation: Physics feeds my curiosity. Research in physics provides me with the satisfaction of solving
problems and gains me the honor of joining the ranks of the most intelligent people who have ever lived. I do not
know if our path is going to get us to the final answer, but I certainly enjoy the journey.

Clemens Sämann

Deblina Sarkar

Dr.

Ph.D.

University of Vienna, Faculty of Mathematics, Austria

Massachusetts Institute of Technology, United States

Austria

India

clemens.saemann@univie.ac.at

deblina@mit.edu

Fellow of the Austrian Federal Ministry of Science, Research and Economy (BMWFW)

Supported by the Deutsche Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Mathematical general relativity, causality theory, non-smooth analysis and differential geometry, generalized functions, global analysis, measure and integration theory

Scientific & Research Interests: Nanotechnology, Nanoelectronics, Device Physics, Quantum Mechanics, Synthetic
Biology, Neuroscience http://deblina-sarkar.mit.edu/research

Research Motivation: I am always wondering how things are, how they work and if they have to be as they are.
This motivates me to find out as much as possible about nature and mathematics.

Research Motivation: To unravel the mysteries of nature and use the knowledge for the benefit of mankind.
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Kriangkamon Sawangsri

Shawn Sederberg

Bachelor of Science (Physics)

Ph.D.

Mahidol University, Thailand

Max-Planck-Institut für Quantenoptik, Germany

Thailand

Canada

K.Sawangsri@liverpool.ac.uk

shawn.sederberg@mpq.mpg.de

Supported by the National Science and Technology Development Agency, Thailand and cofunded by the AKB Stiftung

Supported by the Canadian Institutes of Health Research (CIHR) and co-funded by the Alcoa
Foundation

Scientific & Research Interests: Nanomaterials Characterisations: - CNTs; - Graphene and other 2D materials; - Semiconductors (e.g. Si and GaN) Techniques; - X-ray Photoelectron Spectroscopy (XPS); - Variable Angle Spectroscopic
Ellipsometry (VASE); - Scanning Tunnelling Microscopy (STM)
Research Motivation: When I was a high-school student, I received a government scholarship that is provided from
taxation of our nation, and I had learnt that Thailand needs more scientists in order to improve science and technology which are necessary for the country to be developed steadily.

Scientific & Research Interests: Ultrafast optics, nanophotonics, integrated photonics, laser development, femtosecond physics, nanofabrication, nanotechnology.
Research Motivation: Light is one of the most intimate ways we experience the world. Understanding its fundamental properties and how they can be harnessed to revolutionize technology and medicine is my primary
motivation for science.

Lisa Schmöger

Suhaila Sepeai

Dipl. Phys.

PhD

Max-Planck Institute for Nuclear Physics (MPIK) & Physikalisch-Technische Bundesanstalt (PTB)

National University of Malaysia, Malaysia

Germany

Malaysia

lisa.schmoeger@alumni.uni-heidelberg.de

suhailas@ukm.edu.my

Supported by acatech – National Academy of Science and Engineering (Germany) and cofunded by the Foundation Lindau Nobel Laureate Meetings

Supported by the Academy of Sciences Malaysia and co-funded by the Alcoa Foundation

Scientific & Research Interests: Development of novel atomic clocks based on highly charged ions and their application to fundamental physics searches. I am passionate about trapped ion systems since I find it fascinating that
we can control large laser-cooled Coulomb crystals down to single ions levitating in space in the lab.
Research Motivation: I like about science that various challenges - both theoretical and experimental - create this
interesting environment of constant learning and teaching within a truly international community.
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Scientific & Research Interests: Silicon Solar Cell, Device Simulation and Modelling, Organic Light Emitting Diode
(OLED), Nanomaterial, Thin Film Technology
Research Motivation: My passion in research works motivates me in science. I love doing laboratory works as I can
learn something new every day. I believe that every failure in research is a knowledge contribution. Furthermore, I
would like to show to young generations in Malaysia that we can achieve if we believe.

Kirsten Schnorr

Sean Seyler

University of California Berkeley, Chemistry Department, United States

M.Eng.

Germany

Arizona State University, United States

kschnorr@berkeley.edu

United States

Supported by the VolkswagenStiftung and co-funded by the Foundation Lindau Nobel Laureate
Meetings

slseyler@asu.edu
Supported by The National Science Foundation (NSF) and co-funded by the Wyss Charitable
Endowment

Scientific & Research Interests: In general I am interested in the quantum dynamics of small to intermediate sized
systems, in particular the time-reolved study of ultrafast relaxation processes in atoms, molecules and clusters,
femto- and attosecond XUV and X-ray sources (i.e. Free Electron Lasers and High Harmonic Generation).

Scientific & Research Interests: I am primarily interested in the statistical mechanics of protein conformational
transitions—rare events that are poorly sampled by equilibrium molecular dynamics. I develop computational tools
and simulation methods to study the underlying atomistic mechanisms and energetics of these processes.

Research Motivation: Science is exciting and fun because everyday has the potential to bring up a new discovery.

Research Motivation: My motivation to do science comes from, at bottom, the joy I find in the process of learning.
Having the opportunity to make a new discovery, explore a new topic, connect disparate ideas, or even just learn a
new skill, however small—these freedoms are what bring me back to the office each day.
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Jasmin Shaikh

Sven C. Sidenstein

Ph.D

M.Sc.

Shivaji University, Kolhapur, India

Max Planck Institute for Biophysical Chemistry, Germany

India

Germany

jasminsshaikh@gmail.com

sven.sidenstein@mpibpc.mpg.de

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: I have done work on following fields: 1. Nanomaterials; 2. Perovskite solar cell; 3.
Supercapacitor; 4. Lithium ion battery I am synthesized graphene based materials, Metal oxides, quantum dots for
solar cells and other applications. I am keen interested in perovskite solar cell.
Research Motivation: I have done work in supercapacitor, solar cell and lithium ion battery applications. Currently,
I am working on Perovskite solar cell. Now, I have interested to do more research on nanotechnology and its applications. I have plan to synthesis of different nano materials for different applications.

Scientific & Research Interests: Method Development and Application of Microscopy and Nanoscopy techniques;
Optics and Photonics; Laser Technology; Cell Biology; Polymeric Nanostructures
Research Motivation: I am curious and love challenges. It is fun to realize a project starting with a simple idea and
ending with an astonishing result.

Tyler Shendruk

Udai Bhan Singh

Ph.D.

Ph. D.

University of Oxford, United Kingdom

Inter-University Accelerator Centre, New Delhi, India, India

Canada

India

tyler.shendruk@physics.ox.ac.uk

udaibhansingh123@gmail.com

Supported by EMBO (European Molecular Biology Organization) and co-funded by the Alcoa
Foundation

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Scientific & Research Interests: Cyclosis, Active Matter, Microswimmer Dynamics, Polymer Dynamics, Soft Condensed Matter, Separation Science

Scientific & Research Interests: Nanoparticles, Plasmonics, Water splitting, Surface Enhanced Raman Scattering,
Ion beam irradiation, Noble metal Nanoparticles, Magnetic Nanoparticles, Memory devices

Research Motivation: My scientific passion is for soft matter and “biology as condensed matter”, with emphasis
on microscopic biological constituents in a fluid medium. My recent work has focused on active swimmers, and the
flows they generate in complex fluids and geometries.

Research Motivation: I love doing research in science field and nature also gives same thing as research. Nanoscience is one of the fields which is always growing and I always motivate to perform better for research.

Anatoly Shukhin

Itamar Sivan

The Kazan E. K. Zavoisky Physical-Technical Institute of the Kazan Scientific Center of the
Russian Academy of Sciences, Russian Federation

Weizmann Institute of Science, Israel

Russian Federation

itamar.van@gmail.com

anatoly.shukhin@mail.ru
Supported by the Lomonosov Moscow State University, Russia and co-funded by the Dieter
Schwarz Stiftung
Scientific & Research Interests: Quantum and nonlinear optics, light-matter interactions
Research Motivation: Science is wonderful in that it allows us to explore the world where we live in. It is such a pleasure when you find out things that you did not know before. How much pleasure you can get by finding out things
that did not know anyone else in the world before!
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Israel
Supported by the Weizmann Institute of Science and co-funded by the Alcoa Foundation

Scientific & Research Interests: Experimental condensed matter physics. Integer and fractional quantum Hall
effect. Electron interferometry. Anyonic statistics.
Research Motivation: Investigating basic science. Unveiling significant and/or unexpected phenomena.
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Matthew Smith

Jenny G. Sorce

Ph.D

Ph.D.

Cardiff University, United Kingdom

Humbold Fellow at the Leibniz-Institut fuer Astrophysik, Potsdam, Germany

United Kingdom

France

Matthew.Smith@astro.cf.ac.uk

jsorce@aip.de

Supported by the Deutsche Forschungsgemeinschaft (DFG) and co-funded by C5 Capital

Fellow of the Leibniz Association

Scientific & Research Interests: Astrophysics: Galaxy Evolution, the Interstellar Medium, and studies of Nearby
Galaxies. In particular surveys in the far-infrared, millimeter and radio.
Research Motivation: I have always been curious, and some of my earliest memories are taking apart items from
around the house. This curiosity has grown and lead me to pursue a career in science, where I pursue my own
research objectives (like applying for time on telescopes). I also enjoy teaching and helping students.

Scientific & Research Interests: Astrophysics and Cosmology: in particular dark matter, dark energy, Large Scale
Structure, cosmological simulations and observations, formation and evolution of the structures in the Universe,
galaxy formation and evolution.
Research Motivation: Franklin’s sentence “Tell me and I forget, teach me and I may remember, involve me and I
learn” states the reasons for me being a scientist, namely the curiosity and the involvement in the discoveries. I also
like to share with and receive from everybody because science belongs to all of us.

Tomasz Smoleński

Raya Sorkin

M. Sc.

PhD

Institute of Experimental Physics, Faculty of Physics, University of Warsaw, Poland

VU University Amsterdam, Netherlands

Poland

Israel

Tomasz.Smolenski@fuw.edu.pl

sorkin.raya@gmail.com

Supported by the Foundation for Polish Science and co-funded by the Dieter Schwarz Stiftung

Supported by Human Frontier Science Program and co-funded by the AKB Stiftung

Scientific & Research Interests: Ultrafast spectroscopy of semiconductor quantum dots; Magneto-optical studies of
individual transition metal ions embedded in quantum dots; Optical studies of valley-related phenomena in monolayers of transition metal dichalcogenides.
Research Motivation: My main motivation for science is to discover the fundamental laws that govern the quantum nature of the surrounding world.

Scientific & Research Interests: Biophysics, Lipid mechanics, Exosomes, Liposomes, Soft Matter, Biolubrication.
Research Motivation: What I love about doing science is the freedom to ask questions and to think of how these
questions can be addressed and explored. I'm interested in exploring physical principals of biological systems, with
the outlook to advance fundamental understanding which can also lead to medical applications.

Anock Somadder

Aleksandr V Sorokin

M. Sc.

MSc Phys

Shahjalal University of Science and Technology, Bangladesh

Technische Universität Berlin, Germany

Bangladesh

Latvia

anocksomadderphy@gmail.com

a.sorokin@campus.tu-berlin.de

Supported by the Festo AG & Co. KG and co-funded by The OPEC Fund for International Development (OFID)

Supported by the German Academic Exchange Service and co-funded by the Foundation Lindau
Nobel Laureate Meetings

Scientific & Research Interests: Nuclear Physics, Laser Physics, Nonlinear Optics, Particle Physics, Astrophysics
Research Motivation: My research experience in the nuclear physics was to extract the spectroscopic factors of the
different reactions. I was also enrolled as a faculty researcher in the NLO Research Group and recently, I am working
as a team member in a new project awarded under the HEQEP funded by the World Bank.
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Scientific & Research Interests: Quantum phase transitions, Quantum optics, Solid state physics, Quantum chemistry
Research Motivation: Science mainly serves the purpose of satisfying one of the intrinsic human properties —
curiosity. And if mere curiosity is not enough, scientific research inevitably leads to improvement of the quality and
ease of people's life.
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Jan Sperling

Anna Stakia

University of Rostock, Germany

National and Kapodistrian University of Athens, Greece

Germany

Greece

Fellow of the Wilhelm und Else Heraeus-Stiftung

anstakia@phys.uoa.gr
Fellow of the Alexander S. Onassis Public Benefit Foundation

Scientific & Research Interests: Quantum optics and quantum information
Research Motivation: Curiosity

Research Motivation: Electrical and Computer Engineering (undergraduate) gave me the skills to go on in multiple
scientific directions, while Particle Physics (MSc) gave me the knowledge to support my inclination in Physics, finally
specifying Experimental High Energy Physics as the major academic field of my interest.

Mark-Christoph Spieker

Benjamin A. Stickler

M.Sc.

Dr.

Institute for Nuclear Physics, University of Cologne, Germany

Faculty of Physics, University of Duisburg-Essen, Germany

Germany

Austria

spieker@ikp.uni-koeln.de

benjamin.stickler@uni-due.de

Fellow of the Wilhelm und Else Heraeus-Stiftung

Supported by the Deutsche Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Nuclear structure physics; Topics: Low-lying E1 and E2 strength, collective excitations, alpha-clustering mode, pygmy resonances, mixed-symmetry excitations. Experimental methods: Particlegamma coincidence experiments, particle-transfer reactions, DSAM lifetime measurements.
Research Motivation: The atomic nucleus is a unique laboratory, which probes physical phenomena at very
different scales. Even though it is a complex many-body quantum system, simple structures do globally emerge. The
combination of experiment and theory in great collaborations makes this endeavor quite exciting.

Scientific & Research Interests: Molecular quantum optics, Matter wave interferometry, Cavity optomechanics,
Decoherence theory, Molecular physics
Research Motivation: My motivation for pursuing an academic career is simple but profound: physics fascinates
me to the core.

Samuel Ssekajja

Chaitanya Kumar Suddapalli

M.Sc

PhD in Photonics

University of KwaZulu-Natal, South Africa

ICFO-The Institute of Photonic Sciences, Spain

Uganda

India

ssekajja.samuel.buwaga@aims-senegal.org

suddapallichaitanya@gmail.com

Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung

Supported by ICREA - Catalan Institution for Research and Advanced Studies and co-funded by
the Deutsche Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Differential geometry of submanifolds of Riemannian and semi-Riemannian
manifolds and general relativity.
Research Motivation: First, I will say that many of the notions of science and what science can do to enhance the
lives of people on this planet are still far from being reached. Thus, I derive energy to work tirelessly on this field
(science) from this gap.
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Scientific & Research Interests: High Energy Physics, Standard Model and search for Physics Beyond the Standard
Model, Supersymmetry and Dark Matter searches, Analysis Techniques

Scientific & Research Interests: Nonlinear optics, Optical frequency conversion and nonlinear materials, High
power continuous-wave and ultrafast optical parametric oscillators from the ultraviolet to mid-infrared, Terahertz
generation, Optical frequency comb generation using high-quality factor microresonators.
Research Motivation: Optics and photonics has been my passion, driven by my curiosity to study, understand and
address pertinent challenges that improve our ability to generate and make light work! I am particularly fascinated
by the variety of smart applications enabled by interdisciplinary scientific research.
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Hiroshi Sugimoto

Shintaro Takada

Kobe University, Japan

Ph. D.

Japan

Institut Neel, France

Supported by the Japan Society for the Promotion of Science (JSPS) and co-funded by the AKB
Stiftung

Japan
shintaro.takada@neel.cnrs.fr
Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation

Scientific & Research Interests: Nanomaterials, Nanophotonics, Biophotonics, Semiconductor Nanostructures,
Plasmonics

Scientific & Research Interests: Electron transport in nano-structures, Quantum manipulation of a single electron,
Quantum information in solid-state qubits.

Research Motivation: I am motivated by my curiosity to understand what happens in the nanomaterials with
functionality, which might solve the existing issues. The discovery coming from the experiments fuels my motivation continuously.

Research Motivation: It is great pleasure for me to find or realize something new. I believe that we can always find
a certain solution for any difficult problem if we work on the subject with proper approaches.

Veronika Sunko

Sin Tee Tan

Mag. Phys

PhD

Max Planck Institute for Chemical Physics of Solids, Germany

Universiti Kebangsaan Malaysia, School of Applied Physics, Faculty Science and Technology,
Malaysia

Croatia
vs61@st-andrews.ac.uk
Fellow of the Max Planck Society
Scientific & Research Interests: Condensed matter physics, Strongly correlated electron systems, Angle resolved
photoemission, Electronic structure, Delafossites, Oxides
Research Motivation: My main motivation for science is the wish to recognise and understand the basic underlying principles leading to observable phenomena. Regardless of a specific research topic one choses, scientific
thinking helps us to better understand everyday experiences and the world around us.

sintee88@gmail.com
Supported by the Academy of Sciences Malaysia and co-funded by the Alcoa Foundation
Scientific & Research Interests: My research interest is concern on crystal growth and design of nanomaterials via
green synthesis approach, particularly focused in energy band gap modification, phase transformation and defect
engineering of nanomaterials,and applied in photocatalysts, optical gas sensor and solar energy materials.
Research Motivation: I choose to do the science because of my curiosity and interest in understanding the facts
behind nano-science. The routine valuable group discussion, small achievable research question, target and the
enthusiasm in discovery science fueled my motivations.

Henrik Andersen Sveinsson

Ying Tang

Master of Science

Department of Physics and Astronomy, Shanghai Jiao Tong University, China

University of Oslo, Department of Physics, Norway

China

Norway

jamestang23@gmail.com

henrik.sveinsson@me.com

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Supported by The Norwegian Academy of Science and Letters and co-funded by the Jörnvall
Foundation, Sweden
Scientific & Research Interests: Molecular Dynamics Modeling of Methane Hydrates, Fracture, Onset of Frictional
Slip, Efficient and Automated Scientific Visualisations and Data Analysis, Interplay Between Processes on Different
Temporal and Spatial Scales.
Research Motivation: Fundamental motivation: Science is crucial for developing the human society both in terms
of quality of life and in terms of making progress in a responsible way. I want to be a part of that. Practical motivation: I like to figure out how things work and how things could work. Simple as that.
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Malaysia

Scientific & Research Interests: Stochastic Process, Mathematical Modeling of Biological Systems, Nonequilibrium
Statistical Physics.
Research Motivation: My ultimate objective for science is to explore whether there is a universal dynamical framework for nonequilibrium thermodynamical systems. I also want to develop quantitative modeling methods to study
biological processes, which can provide new therapeutical strategies for complex diseases.

169

YOUNG SCIENTISTS
Dimitrios Tanoglidis

Massimo Taronna

M.Sc.

Ph.D.

University of Crete, Greece

Université Libre de Bruxelles, Belgium

Greece

Italy

dtanogl@physics.uoc.gr

massimo.taronna@ulb.ac.be

Fellow of the Alexander S. Onassis Public Benefit Foundation

Supported by the FNRS - Fonds National de la Recherche Scientifique, Belgium and co-funded by
the Deutsche Forschungsgemeinschaft (DFG)

Scientific & Research Interests: Cosmology: Large Scale Structure of the Universe, Dark Matter and Dark Energy,
Cosmic Microwave Background.
Research Motivation: To answer fundamental questions about our existence using science and reason rather than
metaphysics and speculation, for the first time: How the Universe began? How the structures, as the galaxies and
clusters of galaxies, form? What is the nature of gravity?

Scientific & Research Interests: String Theory, Quantum Gravity, Holography
Research Motivation: Give my own contribution to the understanding of the fundamental laws of nature

Rajashik Tarafder

Fabian Teichert

Pursing BS-MS (Physics)

M.Sc.

Indian Institute of Science Education and Research, Kolkata, India

Technische Universität Chemnitz, Institute of Physics, Germany

India

Germany

rajashiktarafder@gmail.com

fabian.teichert@physik.tu-chemnitz.de

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: During my 2nd year of UG studies, I started exploring Solar Physics and have been
involved in it for the last 3 years. However, owing to my recent appreciation of Theoretical Physics, I am now treading into exploration of String Theory, Cosmology, Quantum Information and Computation for my research.
Research Motivation: I would like to believe that I have always been inquisitive: The development of my taste for
science has risen out of a myriad of experiences both in academics and in life. Scientific inquiry represents a way of
life for me. It has influenced everything from my political to personal perspective.

Scientific & Research Interests: Electronic Structure and Transport of Nanoscopic Materials, Computational Physics,
Quantum Transport, Electronic Structure, Low-dimensional Materials, Carbon Nanotubes, Disorder and Defects
Research Motivation: I am doing scientific studies/research, because I am curious and there is nothing more satisfying than solving and understanding scientific problems for myself or together with my colleagues.

Marta Tarkanovskaja

Ritabrata Thakur

Master of Science

Tata Institute of Fundamental Research - Centre for Interdisciplinary Sciences, Hyderabad,

University of Tartu, Estonia

India

Estonia

ritabrata90official@gmail.com

marta.tarkanovskaja@gmail.com

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Supported by the Estonian Academy of Sciences and co-funded by the Dieter Schwarz Stiftung
Scientific & Research Interests: VUV spectroscopy of ionic liquids and hydrogen bonded clusters, sol-gel chemistry,
nanofabrication, composite materials
Research Motivation: The level of satisfaction I get when I find new and intriguing information in my research
is the highest. The possibility that only I in the whole world know about something is bringing me indescribable
feeling of happiness. This feeling motivates me to pursue scientific career.
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Scientific & Research Interests: Classical Fluid Dynamics, Stability Analysis of Geophysical flows, Fronts in the Bay
of Bengal and air-sea interaction, Gravitational n-body problem, Statistical Mechanics, Hydrodynamic equations and
the applications of interdisciplinary science
Research Motivation: The excitement of finding, learning and analyzing something new duplicates none for me.
I believe, as much as science has its inherent propensity towards understanding the interesting phenomena of
nature, the promulgation of scientific temperament with the same vigor is important for humankind.
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Yuan-Sen Ting

David Toneian

M.A. (2014) , Ph.D. (2017)

Dipl.-Ing.

Harvard University, United States

TU Wien, Institute for Theoretical Physics, Austria

Malaysia

Austria

ting.yuansen@gmail.com

david@toneian.com

Fellow of the Bayer Science & Education Foundation

Fellow of the Austrian Federal Ministry of Science, Research and Economy (BMWFW)

Scientific & Research Interests: I am interested in the chemical and dynamical history of the Milky Way: how gas
turns into stars and how stars disperse in the Milky Way after their formation. Besides, I also work on machinelearning technique to extract information from stellar spectra and to look for trends and anomalies in data.

Scientific & Research Interests: Physics of Polymers (Star-Polymers in particular), Dynamics of Viscoelastic Fluids,
Self-Assembly, Statistical Physics, Microswimmers, Computer Simulations, Multi-Particle Collision Dynamics, LatticeBoltzmann, High-Performance and GPU Computing, Biophysics and Medical Applications

Research Motivation: I enjoy the flexibility of being a scientist while being able to ponder over the beauty of
nature. I am always interested in interdisciplinary science. Being an astrophysicist provides me the opportunities to
develop multiple skills, and hopefully, I can do some goods to the real world in the future.

Research Motivation: My passion for science is driven by a deep-seated curiosity, a desire to advance our understanding of what laws govern nature and build on this knowledge to benefit society. I love learning about others'
discoveries, making some of my own, and sharing what I know with everyone interested.

Maurice Tiotsop

Maximilian Totzauer

Ph.D Student

Master of Science

University of Dschang, Faculty of Science, Department of Physics, Mesoscopic and Multilayers Structures Laboratory(MMSL), Cameroon

Max-Planck-Institute for Physics, Munich, Germany

Cameroon

maximilian.totzauer@ultimanet.de

tmaurice29@yahoo.fr
Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung and the NGO Jean-Felicien Gacha
Foundation
Scientific & Research Interests: Polaron; Quantum dot; Decoherence; Shannon Entropy; Condensed Matter; Nanostructure; Material Science; Quantum Mechanics; Medical Physics.
Research Motivation: As a young scientist, I am highly motivated by new scientific results. Scientific research is
very helpful to understand the world from macroscopic to microscopic scale; I am very excited to understand hide
part of the world. Science is wonderful!!!

Germany
Supported by the German Academic Scholarship Foundation and co-funded by the Foundation
Lindau Nobel Laureate Meetings
Scientific & Research Interests: - Alternative (non-thermal) Dark Matter candidates; - Extensions of the Standard
Model of Particle Physics, especially in the neutrino sector; - Efficient solution methods for Boltzmann transport
equations; - Cosmological structure formation; - Neutrino masses
Research Motivation: My motivation is twofold: On the one side, I consider many fields of science aesthetic by
themselves and therefore enjoy the process of understanding formerly unknown facts and relations. On the other
side I believe that scientific progress is a cornerstone in the progress of human societies.

Michelle Tomczyk

Roberto Troncoso

MSc

PhD

Pittsburgh Quantum Institute, University of Pittsburgh, United States

Universidad Tecnica Federico Santa Maria, Chile

United States

Chile

tomczykmr@levylab.org

r.troncoso.c@gmail.com

Supported by the Oak Ridge Associated Universities (ORAU) and co-funded by the Wyss Charitable Endowment

Fellow of the Bayer Science & Education Foundation

Scientific & Research Interests: Quantum transport (Superconductivity, Quantum oscillations, etc), Nanoelectronics
(Single electron transistors, Quantum point contacts, etc) , Complex oxide interfaces, Strongly-correlated electron
systems and mechanisms, Scanning probe techniques (c-AFM, PFM)
Research Motivation: I love how research encourages exploration and questioning to enhance understanding. In
my own research, I am fascinated by the many phenomena nature provides for us to play with and explore, with the
ultimate goal of manipulating nano-scale behavior for macro-scale applications and solutions.
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Scientific & Research Interests: -Spintronics; Skyrmions, Antiferromagnetism, Transport of Magnons, Bose-Einstein
condensation of magnons; -Quantum Mechanics; -Condensed Matter
Research Motivation: The search to understand the nature and his hidden laws behind the scenes of what we see.
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Alessandro Tuniz

Katarzyna Tych

PhD

Ph. D.

Institute of Photonic Technology Jena, Germany

Technische Universität München, Germany

Australia

United Kingdom

alessandro.tuniz@gmail.com

k.m.tych@tum.de

Fellow of the Alexander von Humboldt-Stiftung

Supported by Human Frontier Science Program and co-funded by the AKB Stiftung and C5
Capital

Scientific & Research Interests: Plasmonics and metamaterials, fiber optics, sub-wavelength imaging, terahertz
physics, multi-material fibers.
Research Motivation: Science research probes a reality that is difficult to perceive, from the smallest of particles,
to the depths of infinity, bringing some sense to a mysterious universe. I study light – fast and ubiquitous; it's the
perfect messenger if you know how to listen.

Scientific & Research Interests: Protein Biophysics, Single Molecule Manipulation, Terahertz Spectroscopy, Optical
Tweezers, Atomic Force Microscopy, Molecular Biology, Electronic Engineering, Experimental Physics, Protein Structure/Function Relationships, Protein Dynamics
Research Motivation: To use and develop cutting-edge technologies to study the fundamentals of the function of
the molecules that are essential to life.

Elena Tupikina

Cora Uhlemann

Master of Science

Dr. rer. nat.

Saint-Petersburg University, Russian Federation

Utrecht University, Netherlands

Russian Federation

Germany

elenatupikina@gmail.com

c.uhlemann@uu.nl

Supported by the Saint-Petersburg State University, Russia and co-funded by the Dieter Schwarz
Stiftung

Supported by the Bavarian State Ministry of Education, Science and the Arts, Elite Network of
Bavaria and co-funded by the Alcoa Foundation

Scientific & Research Interests: Physical Chemistry, Spectroscopy, Hydrogen bond, Quantum chemistry, NMR spectroscopy, ab initio calculations, CH-acids
Research Motivation: In 1887 T.H. Huxley wrote: 'The known is finite, the unknown infinite; we stand on an islet in
the illimitable ocean of inexplicability. Our business in every generation is to reclaim a little more land'. Therefore
my highest motivation in science is being among pioneers on new land of knowledge.

Scientific & Research Interests: Theoretical Cosmology, Gravitational Physics, Cosmic Structure Formation, Large
Scale Structure of the Universe, Collisionless Boltzmann Equation, Nonlinear Schrödinger Equation, Large Deviation
Theory, Dark Matter, Galaxy Surveys
Research Motivation: The cosmological standard model provides an incredibly good description of the observable
universe. However, the nature of dark matter & dark energy is yet unknown. It feels as if we are at a particularly
stimulating stage: Having solved so many questions that raised so many new ones to be answered.

Gözde Tütüncüoglu

Tamás Álmos Vámi

M. Sc.

Wigner Research Centre for Physics, Hungary

EPFL, Switzerland

Hungary

Turkey

vami.tamas@wigner.mta.hu

gozdeetu@gmail.com

Supported by the Dieter Schwarz Stiftung

Supported by the Deutsche Forschungsgemeinschaft (DFG)
Scientific & Research Interests: Nanowires, III-V Semiconductors, Optoelectronics, Epitaxy
Research Motivation: My main motivation for science is to follow my curiosities. Moreover, I like to conduct my
experiments with the intention of making a positive impact on the future of the world.
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Scientific & Research Interests: My interest lies in the field of Elementary Particle Physics. I am fascinated by the
physics beyond the Standard Model, like Supersymmetry and Dark Matter research. Now I also started to dig myself
into the topic of the Magnetic Monopoles. Formerly, I was involved in multiferroic material research.
Research Motivation: I consider myself a very curious man. I am keen on finding out interesting things about our
Universe. In my opinion, physics is a tool to understand the underlying laws of Nature. I have joined CERN in order to
participate in the searches for "New Physics", i.e. Physics beyond the Standard Model.
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Nishchhal Verma

Benedikt Vormwald

BS-MS

Ph.D.

IISER Kolkata, India

University of Hamburg, Germany

India

Germany

nishchhal.verma@gmail.com

benedikt.vormwald@desy.de

Supported by the Department of Science and Technology (Government of India) and co-funded
by the Foundation Lindau Nobel Laureate Meetings

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: Theoretical aspects of Non-equilibrium Statistical mechanics
Research Motivation: Going from observational studies to mathematical calculations was a leap of faith that
redefined science. But even after three centuries, there are so many things found in nature for which there are no
equations. I am motivated by my curiosity to look for such answers and have a better understanding

Scientific & Research Interests: High Energy Physics, Higgs Physics, Physics Beyond Standard Model, Tracking
Detectors
Research Motivation: I have always been interested in the question of how nature works on a fundamental level.
That is what motivated me to study physics and to specialise on elementary particle physics as my field of research. I
am very excited that I can address the open questions of our field in my work.

Kristian Hauser Villegas

Hai Wang

Ph. D.

Ph.D

National Institute of Physics, University of the Philippines Diliman, Philippines

Max Planck Institute for Polymer Research, Germany

Philippines

China

khvillegas@gmail.com

wanghai@mpip-mainz.mpg.de

Supported by the Deutsche Forschungsgemeinschaft (DFG)

Fellow of the Max Planck Society

Scientific & Research Interests: Strongly correlated electrons, quantum spin liquids, quantum magnetism, superconductivity, quark matter

Scientific & Research Interests: *Optoelectronics; *Ultrafast spectroscopy; *2-dimensional materials; *Quantum
dots.

Research Motivation: My main motivation is purely curiosity. I enjoy figuring-out the mechanism of various puzzling phenomenon and discovering novel states of matter.

Research Motivation: * To understand new physics in small dimensions (such as in nano scales); * To apply the new
knowledge in applications that may have an impact on current technology in optoelectronics or electronics.

Raphaela Vogel

Kangpeng Wang

MSc

Ph.D.

Max Planck Institute for Meteorology, Germany

Trinity College Dublin, School of Physics, Ireland

Switzerland

China

raphaela.vogel@mpimet.mpg.de

wangkangpeng@msn.com

Fellow of the Max Planck Society

Supported by The Irish Research Council and co-funded by the AKB Stiftung

Scientific & Research Interests: I am interested in all aspects of atmospheric and climate science, in particular: >
shallow cumulus clouds and their interaction with the large-scale environment, using idealized numerical modeling
and observations; > spatial climate analysis, stochastic simulation of observation ensembles.
Research Motivation: My curiosity to understand the climate system fuels my motivation to develop creative ideas
and approaches to improve process level understanding in this policy-relevant field. Science allows me to engage
with diverse people and discover new worlds, uniting my personal and professional interests.
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Scientific & Research Interests: Nano-optics, Nonlinear Optics, Pump-probe Spectroscopy, 2D Nanomaterials,
Ultrafast Phenomena
Research Motivation: Science means happiness to me: it is the only thing I can spend as much time as I have from
childhood. If I discover something, it is also possible to bring improvements of the human civilization. What else I
can imagine means greatness to me and people at the same time? No, just science!
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Li Wang

Yangyang Wang

Ph.D

Ph.D.

Helmholtz-Zentrum Geesthacht, Institute of Materials Research, Germany

Peking University, Department of Physics, China

China

China

Li.wang1@hzg.de

yywang_phy@pku.edu.cn

Fellow of the Helmholtz Association of German Research Centres

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Scientific & Research Interests: Intermetallics (TiAl-base) and superalloys (Co-base); Transmission electron microscopy; High-energy X-ray diffraction using synchrotron source
Research Motivation: I like science because I have endless passion for doing experiments. My projects are focused
on the fundamental study of advanced engineering materials, especially at nano- and atomic scale. When I understand the phenomenon and solve the problems in experiments, I feel very excited and satisfied.

Scientific & Research Interests: Nanoelectronics, Spintronics, First-principles calculation, Photoelectronics
Research Motivation: Science is the only thing that will never make me boring. When I conduct research, I feel that
I am an adventurer on a journey of discovery, and that fuels my motivation. Not to mention that it brings me many
chances to meet and work with some fantastic people!

Rui Wang

Bingyan Wei

Ph.D.

Nanjing University, China

Nanjing University, Department of Physics, China

China

China

wbyxz@163.com

njuwangrui@qq.com

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation
Scientific & Research Interests: Utrafast Spectrascopy, nonliner optics, organic solar cells
Research Motivation: The energy crisis and the problem of environmental pollution have aroused much attention
for the people all around the world. I hope my research on the solar conversion can help deal with the problems and
make our lives more environmentally friendly and healthy.

Scientific & Research Interests: My research interests include liquid crystal photonics, liquid crystal materials,
photoalignment technology, digital micro-mirror device based microlithography system and liquid crystal devices.
Research Motivation: My motivation for science is to make contributions to the progress of science and technology.

Shou-Wen Wang

Hendrik Weimer

B.S.

Leibniz University Hannover, Institute for Theoretical Physics, Germany

Tsinghua University, China

Germany

China

hweimer@itp.uni-hannover.de

wangsw09@gmail.com

Supported by the VolkswagenStiftung and co-funded by the Foundation Lindau Nobel Laureate
Meetings

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation
Scientific & Research Interests: I am interested in non-equilibrium statistical mechanics, and its application to
biological systems. My perspective is the fluctuation and response of such systems, which I believe contains critical
information about the non-equilibrium information of such system.
Research Motivation: (1) Enjoy thinking, and passionate to communicate with scientists; (2) Enjoy the free lifestyle
as a scientists; (3) I personally think it is a very meaningful way of existence to pursue truth.
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Scientific & Research Interests: Quantum Many-Body Physics, Ultracold Atoms, Quantum Optics, Rydberg Atoms,
Open Quantum Systems, Quantum Information
Research Motivation: I am deeply fascinated by theoretical quantum physics and its counterintuitive nature, yet
allowing for the most accurate predictions ever to be confirmed in experiments. I find this fascination most striking
at the interface between atomic physics, condensed matter physics, and quantum information.
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Luzie Weithofer

Brenden Wiggins

Dipl.-Phys.

M.A.

TU Braunschweig, Germany

Vanderbilt University, United States

Germany

United States

luzie.weithofer@tu-bs.de

brendenwwiggins@gmail.com

Fellow of the Wilhelm und Else Heraeus-Stiftung

Supported by the Oak Ridge Associated Universities (ORAU) and co-funded by the Wyss Charitable Endowment

Scientific & Research Interests: I am most interested in topological phases of solid state systems - in particular in
Majorana fermions that may arise as quasiparticles at the boundaries of such systems. In addition, I have a longstanding general interest in modern physics ranging from solid state physics to particle physics.
Research Motivation: My fascination with science is based on the challenges and rewards brought by establishing
a meaningful question, tackling it with persistency and finding an answer to it, pushing the limits of our current
knowledge.

Scientific & Research Interests: My research interests include condensed matter systems, chemical disorder in
crystalline media, crystal growth, sensor development and stellar objects.
Research Motivation: My motivation for science is driven by curiosity and the excitement of discovery. I am encouraged by the dream of my work being applied to both academia and industry.

Philipp Wessels

Philip Willke

Ph.D.

Master of Science, Physics

The Hamburg Centre for Ultrafast Imaging (CUI), Germany

Georg-August-Universität Göttingen, Germany

Germany

Germany

pwessels@physnet.uni-hamburg.de

philipwillke@googlemail.com

Fellow of the Körber Foundation

Fellow of the Wilhelm und Else Heraeus-Stiftung

Scientific & Research Interests: Ultrafast Imaging, Ultrafast Physics, Ultracold Atoms, Quantum Optics, Quantum
Gases, Bose-Einstein Condensates, Magnetization Dynamics, X-ray Microscopy, Nanostructures, Nanofabrication,
Magnetic Vortices, Spin-waves, Spintronics, Pump-probe Spectroscopy, Atomic- and Molecular Dynamics

Scientific & Research Interests: Scanning Tunneling Microscopy, Graphene, 2D Materials, Nanoscience, Nanomaterials, Atomic Force Microscopy, Surface Science, Nanomaterials, Condensed Matter Physics, Inelastic Electron
Tunneling,Spectroscopy, Single atoms on surfaces, Ion implantation, Kelvin Probe Force Microscopy

Research Motivation: My general motivation for science broadly varies from a fundamental curiosity on how
nature works to more specific questions concerning the applicability of novel physical insights in future devices.

Research Motivation: I am curious and eager to understand not only the laws but also the beauty of nature. As a
condensed matter physicist, I find it exciting to explore and control the world we live in; from macroscopic length
scales down to the interaction of single atoms; from the classical to the quantum world.

Frank Wienholtz

Ricarda Winkelmann

Ernst Moritz Arndt University of Greifswald, Germany / CERN, Switzerland

Jun.-Prof. Dr.

Germany

Potsdam Institute for Climate Impact Research, Germany

Wienholtz@uni-greifswald.de

Germany

Fellow of the Wilhelm und Else Heraeus-Stiftung

ricarda.winkelmann@pik-potsdam.de
Supported by acatech – National Academy of Science and Engineering (Germany) and cofunded by the Foundation Lindau Nobel Laureate Meetings

Scientific & Research Interests: Mass spectrometry using Penning traps and multi-reflection time-of-flight mass
spectrometers, Ground-state properties of exotic nuclei, Beta NMR using laser polarized radioactive nuclei
Research Motivation: To build an apparatus and measure with it a new property of matter, to be the very first who
finds out what it is, a number no one else before had known about, is a special feeling. Like being the first to climb a
mountain. And it is something which remains, a footprint of human existence.
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Scientific & Research Interests: Climate Physics, Antarctic Ice Dynamics, Sea-Level Rise, Tipping Elements
Research Motivation: Science for me is a passion, a way of life, allowing me to engage with people from all over the
world driven by a shared curiosity. It is both factual and fantastic - revealing a universe that is more multifaceted,
more miraculous than we could ever imagine.
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Hugo Wioland

Hongyi Xu

PhD

PhD

University Paris 7, Institut Jacques Monod, France

Nanyang Technological University, Singapore

France

China

hugo.wioland@ijm.fr

hyxu@ntu.edu.sg

Supported by the Centre National de la Recherche Scientifique (CNRS) and co-funded by the
Foundation Lindau Nobel Laureate Meetings

Fellow of the National Research Foundation Singapore

Scientific & Research Interests: Biophysics. I studied the motion of swimming bacteria during my PhD and now
work on the biochemistry and mechanics of cell skeleton.
Research Motivation: I enjoy working on the unknown, developing, experimenting, crafting.

Scientific & Research Interests: My main research focuses on theory, designs and applications of metamaterial
based wave guiding and invisibility phenomena in field-matter interactions, ranging from optical domain to static
field. Besides that I am interested in microwave and heat transfer research.
Research Motivation: Science brings me a lot of fun at the first place, despite the hard journey. It provides me an
elegant and unique way to understand, describe and predict our world, and endless possibilities to make it better.

Achim Woessner

Tao Xu

M.Sc.

Zhejiang University, Zhejiang Institute of Modern Physics, China

ICFO - The Institute of Photonic Sciences, Spain

China

Germany

taoxu@zju.edu.cn

achim@woessner.cc

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Supported by ICREA - Catalan Institution for Research and Advanced Studies and co-funded by
the Deutsche Forschungsgemeinschaft (DFG)
Scientific & Research Interests: Graphene plasmonics and optoelectronics, especially in the mid-infared and THz
spectral region. Interested in applying the gained insights to infrared sensors and spectrometers.
Research Motivation: Doing things that nobody has done before and advancing scientific frontiers are extremely
rewarding things to do.

Scientific & Research Interests: General Properties and Applications of Quantum Field Theory, Beyond Standard
Model Physics Phenomenology, Supersymmetry Theories and TeV-scale Supersymmetry searches, Origin of Neutrino Mass, Collider Physics at the Large Hadron Collider
Research Motivation: Science elegantly explains most of the observed nature phenomena with mathematical
formulas and experimental discoveries. It's tough but fascinating. Physicists aim to understand the universe at different scales and find the laws governing it. I am passionate about exploring the unknown world.

Thomas Wolf

Shunsuke Yabunaka

Dr. rer. nat.

Ph. D.

Stanford Pulse Institute / SLAC National Accelerator Laboratory, United States

Kyoto University, Yukawa Institute for Theoretical Physics, Japan

Germany

Japan

thomas.wolf@stanford.edu

yabunaka@scphys.kyoto-u.ac.jp

Fellow of the German National Academy of Sciences Leopoldina

Supported by the Japan Society for the Promotion of Science (JSPS) and co-funded by the AKB
Stiftung

Scientific & Research Interests: I'm interested in photoinduced processes on the femtosecond and picosecond time
scale in small to medium-sized isolated molecules, e.g. the nucleobases. In my group, we are applying novel spectroscopy methods in the vacuum ultraviolet to soft x-ray spectral regime to these problems.
Research Motivation: I've always been a curious person and wanted to understand how and why things work the
way they work. Additionally, I really like problems you cannot solve within one minute. I like to play around with
them and to check out another path to solving them every day.
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Scientific & Research Interests: Statistical mechanics, Non equilibrium physics, Hydrodynamics, Renormalization
group theory, Pattern formation, Active matter
Research Motivation: I'm interested in theoretical description of phase transitions in various materials using
coarse-graining approaches. I'd like to describe novel phase behaviors in this way and extend this approach to systems such as growing tissues that have not been investigated theoretically so much.
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Shang-Hua Yang

Samuel Yick

Master

PhD

University of Michigan, United States

CSIRO, Australia

Taiwan

Australia

shanghua@umich.edu

samuel.yick@csiro.au

Supported by the Deutsche Forschungsgemeinschaft (DFG)

Science and Industry Endowment Fund – Australian Academy of Science Fellow

Scientific & Research Interests: Microwave Photonics, Nanoscale Optoelectronics, Ultrafast Electro-Optics, Plasmonic Photonics; Terahertz Electronic Device, Terahertz/Infrared Spectroscopy, Terahertz Medical Imaging; High Speed
Wireless Data Link, Wireless Biomedical Sensing Systems, Wearable Electronics
Research Motivation: It is hard to imagine what the world will be if we've never had transistors, optical fibers and
lasers. It truly shows the power of physics, which modernizes our world and keeps improving our capabilities to
explore the universe.

Scientific & Research Interests: Nanostructures, nanomaterials, nanofabrication, energy storage, catalysis, biomass
conversion
Research Motivation: My motivation for science comes from an innate fascination to the inner workings of the
universe. I wish to understand why things behave the way they do from the interactions of their constituents. For
what of this physical reality does not arise from molecules, atoms and electrons interacting with the world they see?

Wing Fen Yap

SeokJae Yoo

Ph.D.

Ph.D.

Universiti Putra Malaysia, Malaysia

Korea University, Korea (South)

Malaysia

Korea (South)

yapwingfen@gmail.com

seokjaeyoo.nano@gmail.com

Supported by the Academy of Sciences Malaysia and co-funded by the Alcoa Foundation

Fellow of the Korean Academy of Science and Technology (KAST)

Scientific & Research Interests: Involve in Applied Optics research group in Department of Physics, Universiti Putra
Malaysia. Focus on the fundamental studies and application of surface plasmon resonance spectroscopy as an optical sensor for particular ions or molecules; and also optical properties of various materials.
Research Motivation: I am motivated to do science just as simple as I love science. I love teaching, research and professional service related to science. It satisfies my curiosity and can be applied to any sector Furthermore, it allows
me to engage with people from different walks of life.

Scientific & Research Interests: Plasmonics, metamaterials, quantum optics, nano optics, photonics, chiroptical
spectroscopy
Research Motivation: "The only deserts are deserts of the imagination." Sometimes, the world seems to be filled
with deserts because many crises threaten the world, but, as he said, I believe that scientists can imagine and realize
a better future to solve accumulated problems around the world.

Stephanos Yerolatsitis

Peerapong Yotprayoonsak

University of Bath, United Kingdom

Ph.D.

Cyprus

Department of Physics, Kasetsart University, Kamphaeng-Saen Campus, Thailand

s.yerolatsitis@bath.ac.uk

Thailand

Fellow of the Bayer Science & Education Foundation

peyotpra@gmail.com
Supported by the National Science and Technology Development Agency, Thailand and cofunded by the Alcoa Foundation

Scientific & Research Interests: Photonics, Fibre Optics
Research Motivation: I am always looking at something familiar in a new way and trying to understand its behaviour. I am interested in research that has a direct application and is useful. I am intrigued by the behaviour of light
and how it can be manipulated using fibres: things we can easily pick up and play with.
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Scientific & Research Interests: Carbon nanotubes and the applications i.e. FETs and sensors. Conductive, flexible
and transparent carbon nanotube thin films as flexibly transparent electrodes. Conductive thin films /polymers.
Sustainable energy / solar cells.
Research Motivation: The creative works and innovations always pull me out of routine tasks as well as push me
forward on thinking and seeking new things. Science is the important key to find the answers and discover them.
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Adnan Younis

Xiang Yuan

PhD

Fudan University, China

University of New South Wales, Australia

China

Pakistan

xyuan14@fudan.edu.cn

a.younis@unsw.edu.au

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Supported by the Science and Industry Endowment Fund - Australian Academy of Science and
co-funded by the Deutsche Forschungsgemeinschaft (DFG)
Scientific & Research Interests: Nanoelectronics, Energy storage materials, Functional materials, oxide materials.

Scientific & Research Interests: Topological Dirac Semimetal; Optoelectronic Devices; Low dimensional Material

Research Motivation: Always looking for new and innovative ideas in my research. Their implementation in particularly real world always inspire me.

Research Motivation: Good for humans.

Leo Yu

Suraphong Yuma

Ph.D.

D. Sc.

Stanford University, Department of Applied Physics, United States

Department of Physics, Faculty of Science, Mahidol University, Thailand

Taiwan

Thailand

leoyu@stanford.edu

suraphong.yum@mahidol.ac.th

Fellow of the Bayer Science & Education Foundation

Supported by the National Science and Technology Development Agency, Thailand and cofunded by the AKB Stiftung

Scientific & Research Interests: My research interest is to create, explore, and manipulate quantum materials for
both classical and quantum information processing (IP). Such new IP units promise to perform energy-efficiently at
a single quantum level, and to tackle outstanding quantum physics and chemistry problems via simulation.
Research Motivation: Classic Chinese scholars saw a conflict between the dedication to individual aesthetic creation and to public service—I answer both callings by discovering and applying physics. I long for being inspired by the
Nobel scholarship at Lindau, and teaming up with fellow scientists to embark on a venture.
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Scientific & Research Interests: Astronomy and astrophysics; Formation and evolution of galaxies; High redshift
galaxies; Observational cosmology
Research Motivation: When I was a kid, two things motivated me to pursue my study in science: total solar eclipse
in Thailand in 1995 and the animation named "Pinky and the Brain." Solar eclipse made me an astronomer; Pinky
and the Brain made me try to do research that can take over the world (of science)!

Yijun Yu

Marco Zeiger

Fudan University, China

M.Sc.

China

INM – Leibniz Institute for New Materials, Germany

yu.yijun@gmail.com

Germany

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

marco.zeiger@leibniz-inm.de
Fellow of the Leibniz Association

Scientific & Research Interests: Electronic properties of two-dimensional materials, Electrochemical modifications
of materials, Strong correlated electronic system, Nanofabrication, New materials

Scientific & Research Interests: Electrochemical energy storage, electrochemistry, nanotechnology, carbon nanomaterials

Research Motivation: I'm just curious about the world.

Research Motivation: "The important thing is not to stop questioning. Curiosity has its own reason for existing."
- Albert Einstein. I am motivated for science due to my curiosity to understand how things work. Every day I am
motivated to do things no one else has tried before and to develop new materials and devices.
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Yinu Zhang

M.Sc.
Max Planck Institute for Physics, Germany

Peking University, China

Germany

China

sebastian.zell@t-online.de

ynzhang@pku.edu.cn

Supported by the Bavarian State Ministry of Education, Science and the Arts, Elite Network of
Bavaria and co-funded by the Foundation Nobel Laureate Meetings

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Scientific & Research Interests: Quantum field theory in curved spacetime, the cosmological constant, inflation,
collective phenomena in quantum field theory, symmetries of black holes and entropy, quantum information
Research Motivation: I’m intrigued by how few fundamental theories suffice to give a precise description of our
world from the smallest to the biggest scales. The search for the multitude of nature’s remaining secrets fascinates
me profoundly.

Research Motivation: To understand the territory of nuclear landscape and nuclear structure; the origin of elements in universe. Nuclear physics help to connect the very small (quantum mechanics) with the unimaginably vast
(stars, galaxies and the cosmos).

Qi Zhang

Hongming Zhu

Bachelor of Science

University of Chinese Academy of Sciences, National Astronomical Observatories, China

University of Science and Technology of China, China

China

China

zhuhongmingzy@gmail.com

zhq2011@mail.ustc.edu.cn

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation

Supported by the Sino-German Center for Research Promotion and co-funded by Microsoft
Corporation
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Scientific & Research Interests: Nuclear theory; Nuclear Many Body Problem; Energy Density Functional Theory.

Scientific & Research Interests: Quantum computation, related quantum physics, and nanoscale magnetic resonance technology towards single molecule imaging

Scientific & Research Interests: Cosmology, Large Scale Structure, Cosmic Microwave background, Gravitational
Lensing, Cosmic Acceleration, Dark Matter and Neutrinos

Research Motivation: Leave something meaningful and long-lasting which could exist even after my death.

Research Motivation: People tried to understand the origin of our Universe since ancient times. This also puzzles
me and drives me towards a researcher in cosmology. I am also interested in many questions: who am I? where did I
come from? and where will I go? I would like to have a refreshing career solving mysteries.

Xiujuan Zhang

Miri Zilka

Ph.D.

M.Sc.

King Abdullah University of Science and Technology (KAUST), Saudi Arabia

The University of Warwick, United Kingdom

China

Germany

xiujuan.zhang@kaust.edu.sa

mirizi@gmail.com

Supported by the King Abdullah University of Science and Technology, Saudi Arabia and cofunded by the Alcoa Foundation

Supported by the European Commission - Marie Curie Actions and co-funded by the Alcoa
Foundation

Scientific & Research Interests: Include various topics in applied mathematics and computational physics, such as
effective medium theory in metamaterials, Dirac-like dispersion relations for classical waves, perfect wave absorption, zero-index material, cloaking based on scattering cancellation and complex band structures.

Scientific & Research Interests: My PhD work focuses on crystal structure prediction, NMR crystallography,
crystallisation, dissolution, polymorphism and how they all relate. It involves data visualisation and analysis of high
dimensional data. My work is mainly theoretical/computational with a solid state NMR experimental aspect.

Research Motivation: As a junior researcher, I find myself motivated in three aspects: (1) methods and ideas
between one subject and another are miraculously in common; (2) being part of bigger projects and gaining bigger
achievements can be really exciting; (3) doing research keeps me continuously learning new things.

Research Motivation: Science enables me to do what I love - creative problem solving - with an added sense of
purpose. I enjoy combining theory and experiment, and bridging between different fields. I prefer to work in a team
when possible and my favourite way of gaining new knowledge is through insightful conversation.
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Sidiki Zongo
PhD (ongoing)
University of South Africa (UNISA), South Africa
Burkina Faso
sidiki.zongo@yahoo.fr
Horst-Köhler-Fellow, supported by the Robert Bosch Stiftung
Scientific & Research Interests: Investigation of natural and organic dye materials for nonlinear and photonic
applications using Laser based facilities and optical based spectroscopy such as XRD, HR-TEM and SEM, synthesis of
nanomaterials and their NLO properties evaluation. I am also interested in renewable energy.
Research Motivation: I am motivated by the opportunities that are given to me to meet world class scientists from
whom I got inspiration. It also comes from not only my curiosity but also my passion in optics, photonics and nanotechnology: Moving Science forward in Africa through education and research activities.

VISITING SCIENTISTS
Alberto Casu

Theresa Obiekezie

King Abdullah University of Science
and Technology

Nnamdi Azikiwe University Awka

Italy

as27ro@yahoo.com

alberto.casu@kaust.edu.sa
Supported by the King Abdullah University of
Science and Technology and co-funded by the
Deutsche Forschungsgemeinschaft (DFG)

Dominique Gisin
ETH Zürich
Switzerland
dominiquegisin@gmx.ch

Nigeria
Horst-Köhler-Fellow, supported by the Robert
Bosch Stiftung

Birgitta Schultze-Bernhardt
Technische Universität München
Germany
Birgitta.Schultze-Bernhardt@tum.de
Fellow of the Wilhelm und Else Heraeus-Stiftung

Fellow of the Bayer Science & Education
Foundation

Llinersy Uranga-Piña

Mubasher Jamil

Cuba

National University of Sciences and Technology
(NUST), Islamabad

llinersy@fisica.uh.cu

Pakistan

Faculty of Physics, University of Havana

Supported by The OPEC Fund for International
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WANT TO DISCUSS SCIENCE?
Visit the meeting blog at
blog.lindau-nobel.org
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MISSED SOMETHING?
Watch it online at
mediatheque.lindau-nobel.org
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ACADEMIC PARTNERS
NOMINATING INSTITUTIONS OF THE 66TH LINDAU NOBEL LAUREATE MEETING
(WITH ACCEPTED CANDIDATES)
Centre for the AIDS Programme of Research in South Africa (CAPRISA) - South Africa
Department of Science & Technology (Government of India) - India
Ferdinand-Braun-Institut - Germany
Fraunhofer-Gesellschaft - Germany
Georg-August-Universität Göttingen, Germany - Germany
Körber Foundation - Germany
Ludwig-Maximilians-University - Germany
National Science and Technology Development Agency, Thailand - Thailand
NGO JEAN-FELICIEN GACHA FOUNDATION - Switzerland
Sino-German Center for Research Promotion, China - China
Slovenian Academy of Sciences and Arts - Slovenia
Technische Universität Berlin - Germany
Technische Universität Braunschweig - Germany
Technische Universität München - Germany
Universität des Saarlandes - Germany
University of Cologne - Germany
University of Liechtenstein - Liechtenstein
University of Malta - Malta
Verein Deutscher Ingenieure e.V. (VDI) - Germany
Westfälische Wilhelms-Universität Münster - Germany
TWAS - The World Academy of Sciences - for the advancement of science in developing
countries - Italy
Academia Nacional de Ciencias del Uruguay (ANCiU) - Uruguay
Academy of Science of South Africa (ASSAf) - South Africa
Academy of Sciences Malaysia - Malaysia
acatech – National Academy of Science and Engineering (Germany) - Germany
African Union Commission - Ethiopia
Albert-Ludwigs-Universität Freiburg - Germany
Alexander S. Onassis Public Benefit Foundation - Liechtenstein
Alexander von Humboldt-Stiftung - Germany
Bangladesh Academy of Sciences - Bangladesh
Bulgarian Academy of Sciences - Bulgaria
Canadian Institutes of Health Research (CIHR)/Instituts de recherche en santé du Canada
(IRSC) - Canada
Centre National de la Recherche Scientifique (CNRS) - France
CERN European Organization for Nuclear Research - Switzerland
Chilean Academy of Sciences - Chile
Christian-Albrechts-University Kiel - Germany
Croucher Foundation, Hong Kong - Hong Kong
Danish Council for Independent Research - Denmark
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Deutsche Telekom Stiftung - Germany
Elite Network of Bavaria - Germany
EMBO - excellence in life science - Germany
Ernst-Moritz-Arndt-Universität Greifswald - Germany
Estonian Academy of Sciences - Estonia
European Commission - Belgium
Fonds Wetenschappelijk Onderzoek – Vlaanderen (FWO) - Belgium
Foundation for Polish Science - Poland
Friedrich Schiller University Jena - Germany
German Academic Exchange Service (DAAD) - Germany
German National Academy of Sciences Leopoldina - Germany
Global Young Academy (GYA) - Germany
Goethe University Frankfurt - Germany
Heidelberg University - Germany
Helmholtz Association of German Research Centres - Germany
Human Frontier Science Program - France
Hungarian Academy of Sciences - Hungary
ICREA - Spain
Internationale Bodensee-Hochschule. 30 Hochschulen – 4 Länder – 1 Verbund - Switzerland
Japan Society for Promotion of Science / JSPS - Japan
Julius-Maximilians-Universität Würzburg - Germany
King Abdullah University of Science and Technology, Saudi Arabia - Saudi Arabia
Leibniz Association - Germany
Leipzig University - Germany
Lomonosov Moscow State University - Russia
Luxembourg National Research Fund (FNR) - Luxembourg
Mars, Incorporated - USA
Max Planck Institute for Biophysical Chemistry - Germany
Max-Planck-Gesellschaft - Germany
McKinsey & Company, Inc. - Germany
Mexican Academy of Sciences - Mexico
Ministry of Education and Human Resources, Tertiary Education and Scientific Research of
the Republic of Mauritius - Republic of Mauritius
Mongolian Academy of Sciences - Mongolia
Myanmar Book Centre Co., Ltd. - Myanmar
National Academy of Sciences of the Republic of Armenia (NAS RA) - Republic of Armenia
National Fund for Scientific Research, Belgium - Belgium
National Research Foundation Singapore - Singapore
OIC Standing Committee on Scientific and Technological Cooperation (COMSTECH) Pakistan
ORAU - USA
Österreichische Akademie der Wissenschaften - Austria
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Pakistan Institute of Engineering and Applied Sciences - Pakistan
Philipps-Universität Marburg - Germany
Robert Bosch Stiftung - Germany
Royal Netherlands Academy of Arts and Sciences - Netherlands
Saint-Petersburg State University - Russia
Sharif University of Technology, Iran - Iran
Spanish National Research Council (CSIC) - Spain
Studienstiftung des deutschen Volkes - Germany
Swiss Re Ltd. - Switzerland
Technical University Darmstadt - Germany
Technische Universität Chemnitz - Germany
The Australian Academy of Science - Australia
The Czech Academy of Sciences (CAS) - Czech Republic
The Irish Research Council - Ireland
The Korean Academy of Science and Technology (KAST) - Korea
The Nobel Foundation - Sweden
The Norwegian Academy of Science and Letters - Norway
The Research Council - Oman - Oman
The Royal Society - United Kingdom
TUBITAK - Turkey
Universidad de los Andes - Colombia
Universität Osnabrück - Germany
Universität Siegen - Germany
University of Bonn - Germany
University of Duisburg-Essen - Germany
University of Hamburg - Germany
University of Konstanz - Germany
University of Paderborn - Germany
University of Rostock - Germany
VolkswagenStiftung - Germany
Weizmann Institute of Science - Israel

LOOKING FOR ABSTRACTS?
Session and poster abstracts
are available at
mediatheque.lindau-nobel.org
and in the LNLM app.
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COUNCIL
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HONORARY PRESIDENT

HONORARY PRESIDENTS

HONORARY SENATE (* AS OF 1 JULY 2016)

Count Lennart Bernadotte (†)

Count Lennart Bernadotte (†)
Roman Herzog

Josef Ackermann
Suleiman J. Al-Herbish
José Manuel Barroso
Christof Bosch
Ernesto Bertarelli
Martin Engström
William Henry Gates III.
Ulrich Grete
Bertrand Gros
Klaus J. Jacobs (†)
Henning Kagermann
Walter B. Kielholz
Malcolm D. Knight
Pamela Mars Wright
Angela Merkel
Joachim Milberg
Ferdinand K. Piëch
Johannes Rau (†)
Annette Schavan
Thomas Schmidheiny *
Shri Kapil Sibal
HRH Princess Maha Chakri Sirindhorn
Gunnar Stålsett
Edmund Stoiber
Marcus Storch
Tony Tan
Erwin Teufel
Klaus Tschira (†)
Daniel Vasella
Ulrich Wilhelm
Ernst-Ludwig Winnacker
Martin Winterkorn
Hans-Jörg Wyss

BOARD
Countess Bettina Bernadotte, President
Wolfgang Lubitz, Vice-President
Helga Nowotny, Vice-President
Nikolaus Turner, Treasurer

MEMBERS
Rainer Blatt
Thomas Ellerbeck
Peter Englund
Burkhard Fricke
Astrid Gräslund
Martin Hellwig
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Reinhard Pöllath
Stefan H. E. Kaufmann
Hartmut Michel
Torsten Persson
Reinhard Pöllath

CORRESPONDING MEMBERS
Lars Bergström
Hans Jörnvall
Sten Orrenius

PERMANENT GUESTS
Gabriela Dür
Gerhard Ecker
Thomas Gruber

BOARD
Jürgen Kluge, Chairman
Countess Bettina Bernadotte
Thomas Ellerbeck
Reinhard Pöllath
Nikolaus Turner, Managing Director

EXECUTIVE SECRETARIAT
Wolfgang Huang, Director
Susanne Wieczorek, Head of Conference Management, Deputy Director
Nadine Gärber, Head of Young Scientist Support & Academic Partner Relations
Christian Schumacher, Head of Communications
Patricia Edema, Anke Elben, Vincenzo Hiemer, Nesrin Karabag, Sabrina Lummer, Katja Merx,
Karen Otto, Monika Reichert, Andrea Rens, Gero von der Stein, Margit Stützle
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CHAIRPERSONS 2016

NOTES

Lars Bergström
Secretary of Nobel Committee for Physics (2004-2015)
Deputy Member of the Board of the Nobel Foundation
Physics Section, The Royal Swedish Academy
Professor of Theoretical Physics
Stockholm University

Rainer Blatt
Institute for Experimental Physics, University of Innsbruck
Institute for Quantum Optics and Quantum Information (IQOQI)
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