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Research Overview 
and Research Strategies
The Niels Bohr Institute has a long-standing tradition 
of excellence in research and education in all fields 
of physics. In the past 20 years, the Institute has 
seen a number of mergers and experienced tremen-
dous development. In 1993, the then four institutes 
for physical sciences of the UCPH were merged into 
one, and due to a merger at the faculty-level, the 
Institute in 2012 welcomed new colleagues formerly 
located at the Faculty of Life Sciences. Throughout 
the years, a common identity, with generous space 
for the research groups’ individual development and 
targets, has been the goal of the Institute. 

The dynamic research at the Niels Bohr Institute 
(NBI) spans Astronomy, Geophysics, Nanophysics, 
Particle Physics, Quantum Physics and Biophysics. 
Research at the NBI ranges from the smallest sub-
atomic particles to stars and planets, gamma rays 
and distant galaxies. The strategy of the NBI is to 
perform curiosity driven, basic research at the high-
est level with an emphasis on the interplay between 
the different areas of physics and between physics 
and other disciplines. The aim is to foster talent that 
can attract major funding for larger centres to create 
significant scientific and technological impact. Funding 
is, to a large extent, used to attract the best PhD 
students and postdocs at an international level to 
create a vivid and interactive scientific atmosphere. 
The interaction between theoretical and experimental 
physics is highly valued and supported by the Niels 
Bohr International Academy. 

The Institute is comprised of 11 research sections 
and the Niels Bohr International Academy (for each 
of these a two-page description is included). 

The organizational diagram of the institute is given 
on page 66. 

At present, our four overarching research pillars can 
be presented as follows:

• Particle, astro-particle physics and astronomy
• Quantum physics and technologies (quantum 

devices, quantum optics, condensed matter 
physics)

• Geophysics (climate, meteorology, planetary 
physics and solid earth physics)

• Physics of biological systems

Furthermore, the eScience section plays an important 
role, offering expert knowledge and support needed 
in many areas of physics, for example on large scale 
and high performance computation, modelling and 
handling of large quantities of data. Additionally, we                                             
are active participants in a variety of major international 
research collaborations, such as CERN, ESO, ESS, 
ESRF, MAX IV, and XFEL  (further collaborations can 
be found in the descriptions of the 11 research sections 
and the NBIA - page 11) NBI is also integral part of an 
interdisciplinary center at Copenhagen University, the 
Nano Science Center (NSC). 

Research sections 
The institute has 11 research sections that cover 
a large range of sub-areas within physics:

• Dark Cosmology Centre

• Astrophysics and Planetary Science

• Ice and Climate

• Climate and Geophysics

• Xray and Neutron Science

• Condensed Matter Physics

• eScience

• Theoretical Particle Physics and Cosmology

• Experimental Particle Physics

• Biocomplexity

• Quantum Optics and Atomic Physics

(Prepared for the Scientific Advisory Board visit Jan. 20-23, 2015)

Introduction

http://nano.ku.dk/english/NSC/
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The Institute is renowned for its international milieu, 
where visiting researchers, together with the 
Institute’s physicists, develop new methods and 
theories. The researchers at the Niels Bohr Institute 
have a large network and collaborate with research 
colleagues all over the world. The Institute hosts 
around 25 long-term guests each year and several 
hundreds of visitors for shorter time periods. It is a 
key priority to develop and expand these activities. 

The success of the NBI is built on a foundation of  
academic freedom and conditions favourable for 
excellent research. Through dialogue, the academic 
staff will shape the the research profile of the 
Institute in the years to come. This includes, in 
particular, the Institute Leader Team (ILT), consist-
ing of the management plus the 11 Heads of Section; 
the Research Committee (FU), consisting of 
the Deputy Head of Instistute (Research) and five 
Heads of Section; the Education Committee (UU), 
consisting of the Deputy Head of Institute (Educa-
tion) and three permanent staff; as well as the Sen-
ior Faculty Assembly and Institute Council. 
Important factors that are considered include the 

integration of new talent and activities started by the 
major research centres, commitments to educational 
programs and teaching, and our responsibilities to 
society, including business and industry. A unique 
research environment, internationally renowned 
researchers, and outstanding technical and admin-
istrative support are vital factors, ensuring both the 
present health of the NBI and the promising future 
necessary to attract the best talent available. 

I   NBI  I  Introduction

Niels  Bohr International Academy
The Niels Bohr International Academy was developed 
in the spirit of the traditions of internationalism, 
interdisciplinarity and excellence in physics, which 
have characterized the Niels Bohr Institute since 
its founding. 

The Academy serves as a research centre for 
theoretical and mathematical physics, as well as 
other disciplines, with seven permanent researchers.  
The Academy also hosts guest professors and  
organises many international workshops, seminars 
and colloquia.

2009 

Dorthe Dahl Jensen  
WATERUNDERTHEICE: Where is the water un-
der the Greenland ice sheet? (Advanced grant)

2010 

Peter Lodahl  
ALLQUANTUM: All-solid-state quantum electro-
dynamics in photonic crystals (Starting grant)

2011 

Jan Ambjorn 
EQU: Exploring the Quantum Universe 
(Advanced Grant)

Eugen Polzik 
INTERFACE: uantum Optical Interfaces for Atoms 
and Nano-electro-mechanical Systems (Advanced 
Grant)

Johan Fynbo 
EGGS: The first Galaxies (Starting Grant)

2012 

Anders Soerensen  
QIOS: Quantum Interfaces and Open Systems 
(Consolidator Grant)

Martin Pessah  
1ST-PRINCIPLES-DISCS: A First Principles Approach 
to Accretion Discs (Starting Grant)

2014 

Albert Schliesser   
Q-CEOM: Quantum Cavity Electro- and Opto-
Mechanics (Starting Grant)

Oliver Gressel 
New-ppd-environments: First-principles global 
MHD disc simulations: Defining planet-forming  
environments in early solar systems (Starting Grant)

ERC grants

http://erc.europa.eu/cordis_search/project_details/93471
http://erc.europa.eu/cordis_search/project_details/93471
http://erc.europa.eu/cordis_search/project_details/96817
http://erc.europa.eu/cordis_search/project_details/96817
http://erc.europa.eu/cordis_search/project_details/104134
http://erc.europa.eu/cordis_search/project_details/104178
http://erc.europa.eu/cordis_search/project_details/104178
http://erc.europa.eu/cordis_search/project_details/100996
http://erc.europa.eu/cordis_search/project_details/104933
http://erc.europa.eu/cordis_search/project_details/106530
http://erc.europa.eu/cordis_search/project_details/106530
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The Institute currently hosts six Centres of Excellence 
funded by the Danish National Research Foundation, 
with one centre to start in 2015. The typical granting for 
a center is 1,5 million euro yearly including overhead 
for five years with one possible renewal. Each center  
contributes significantly to the NBI’s fundamental research:

Dark Cosmology Centre (expires 2015)
(Center Director Jens Hjorth)
The Dark Cosmology Centre studies the cos-
mological aspects of the very distant, very young 
Universe, combining theoretical investigations and 
observations of cosmic lighthouses.

Center for Quantum Devices (started 2012)
(Center Director Charles Marcus)
The Center for Quantum Devices studies how to create, 
control, measure and protect quantum coherence 
and entanglement in solid-state electronic devices.

Discovery Center for Particle Physics (expires 2020) 
(Center Director Peter Hansen)
The Discovery Center conducts experimental and 
theoretical studies of elementary particle physics 
at small length scales and of astro-particle physics 
and cosmology at length scales comparable with 
that of the Universe.

Centre for Ice and Climate (expires 2017)
(Center Director Dorthe Dahl-Jensen)
The Centre for Ice and Climate’s main activities are 
drilling ice cores through the Greenland ice sheet and 
analyzing ice cores with the objective of understanding 
the governing processes of past and future climate.

Center for Models of Life (expires 2015)
(Center Director Kim Sneppen)
Center for Models of Life uses methods from physics 
to develop quantitative understanding of decision 
making, communication and evolution in biological 
systems. The Center develops models that can repro-
duce the dynamics found in living model systems, with 
focus on epigenetics, differentiation, oscillations, com-
munication and biological diversity. An overall theme 
is to unravel the interplay between function and evolution. 
QUANTOP Center for Quantum Optics 

(Center Director Eugene Polzik) (expired 2013)
We concentrate on quantum state engineering for light, 
atoms and ions, including entangled, squeezed and other 
interesting states. Quantum information processing is 
one of the major directions of our research. Studies 
of ultra-cold atoms, focusing on fundamental research 
of its properties and dynamics, and applications for  
quantum information processing and precision 
measurements are carried out.

StemPhys Center for Stem Cell Decision Making  
(Center Director Lene B. Oddershede) (starts 2015)
The Center focuses on understanding how physical, 
chemical and biological factors influence stem cell 
decision making. The center also aims at controlling 
the differentiation process with the long term goals 
of producing functional cell types and induce repro-
gramming.

The institute is also connected to three centers 
of Excellence at other institutes via participation 
of researchers at the NBI: 

Starplan Center for star and planet formation 
(Center Director Martin Bizzarro) (expires 2020)
Located at Natural History Museum of Denmark (Univ. 
of Copenhagen): Participation of a sizable subgroup of 
the Section Astrophysics and Planetary Science 

SPOC Center for Silicon Photonics for Optical 
Communication (starts mid 2015)
(Center Director Leif Katsuo Oxenløwe) 
Located at Technical University (DTU): Participation of 
the research group of Jan Thomsen

BASP Center for Bacterial Stress Response 
and  Persistence (starts mid 2015)
(Center Director Kenn Gerdes) 
Located at Department of Biology (Univ. of Copenhagen): 
Participation of the research group of Namiko Mitarai

DNRF Centres of Excellence at NBI



8    IIntroduction  I  NBI   II   NBI  I  Introduction

BSc and MSc educations
The educational programmes in physics at the Niels 
Bohr Institute are comprehensive, research-inten-
sive and linked with the Institute’s engagement in 
national and international activities. Physics is the 
shared foundation among our students. The Institute 
keenly encourages and supports activities that 
contribute to a strong study environment and an 
active social and academic network.

The physics education at the Niels Bohr Institute 
provides an attractive education at an international 
level, with an appealing study environment where 
students are an integrated part of the Institute in 
close dialogue with research staff. 

There is a large focus on Recruitment, High-quality 
teaching and On time study completion  (see section 
on teaching statistics - page 40 - for further info on 
our BSc and MSc educations).

The PhD programme at the Niels Bohr 
Institute
The PhD programme is of great importance to the 
Niels Bohr Institute since the PhD students perform 
a significant portion of the Institute’s research and 
teaching. They are the future of physics. The Niels 
Bohr Institute will continue to strengthen its position 
in the growing international competition for the most 
talented PhD students by offering a highly competitive 
research environment for the more than 150 PhD 
students (see section on teaching statistics for 
further statistics on the time development and 
composition of the PhD population in terms of gender 
and Danish vs. foreign).

Today, the most talented students from the Master’s 
programme are a central source of incoming PhD 
students, though international recruitment is also 
strong. In order to continue to attract the best in-
ternational candidates, procedures for enrolling and 
employing foreign students as PhD students at the 
Niels Bohr Institute need to be simplified. Together, 
with our international collaborators, we will develop 
double and joint degrees both to strengthen our 
programmes and to promote international mobility. 
While the Institute has a long-standing tradition 
of offering high-quality international PhD courses, 
there is room for development. In the years to come, 
we will develop more courses that are attractive 
both to our own students, as well as to PhD students 
from other universities. 

Interaction with the outside world
The Niels Bohr Institute actively promotes interest 
in physics throughout society. We aim to strengthen 
our activities directed toward the general public with 
a particular eye on awakening an interest in science, 
and particularly physics, in children and young 
people. By offering activities away from the Institute 
we will ensure that we reach children and youth who 
would not have visited our events on their own ac-
cord. This will be done in close collaboration with 
primary and secondary schools, teacher training 
colleges, and with other educational and research 
institutions. 

For further details, please see the sections “Industry 
Collaboration and Innovation” - page 44 - and “Public 
Outreach Activities” - page 46. 
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Research development
Development of the Institute’s research environment 
and results will attract highly qualified and dedicated 
academic staff. The Institute offers an attractive 
workplace that competes with the best departments 
in the world, drawing young and talented research-
ers with great potential This goes for both national 
and international candidates. The Institute will clarify 
career paths leading to permanent positions and 
possibilities for longer-term external funding. While 
the Institute’s focus is on fundamental research, we 
will follow up on secondary results with potential for 
industrial applications. In general, the Institute will 
develop further collaboration with industry. 

Funding academic excellence
In recent years, the Institute’s staff have been suc-
cessful in attracting external research funding. At 
present, the Institute hosts six Danish National Research 
Foundation Centres of Excellence (see box page 
seven), three Danish Council for Independent Research 
- Natural Sciences centres, and a number of other 
grants of considerable size, particularly EU grants, 
such as ERC grants (see box page six). A seventh 
Centre of Excellence will commence in 2015. 
As these larger grants expire, these centres will 

need to secure new funding in order to support higher 
levels of research activity. A sound embedment of 
the expiring centres in the Institute is vital for both 
the researchers concerned and the Institute and we 
will ensure that research hubs developed and nurtured 
by the centres continue.
External funding will continue to play a significant 

and vital part in the Institute’s financial portfolio; 
we intend to prioritize more preparation time 
and competent administrative assistance for the 
researchers’ preparation of high-quality research 
funds applications.

The physical environment
The Niels Bohr Building will be completed during 
the year 2017. At that time the Niels Bohr Institute, 
Department of Chemistry, Department of Computer 
Sciences, Department of Mathematical Sciences 
and Department of Science Education will together 
move into the new premises. The Institute will play 
an active role in the process of ensuring that the 

new surroundings provide the optimal support for 
research and “Institute life.” Furthermore, the 
relocation will be prepared in detail to avoid unneces-
sary hassle for staff and students during the tran-
sition, with particular attention paid to laboratories. 

Niels Bohr applied for the Institute’s establishment, 
and the first building was inaugurated in 1921. The 
buildings at 15-17 Blegdamsvej hold essential parts 
of the Institute’s history and they are inseparably 
attached to its identity. Maintaining the buildings as 
a part of the Institute will require significant fund-
raising that will enable us to maintain an active 
research environment in the historical buildings with 
the Bohr Office and Auditorium A.  

Today, the Institute is located at three different 
addresses. Particle Physics, Quantum Optics, 
Biophysics, the Academy and the administration 
are placed at the old institute at Blegdamsvej, while 
Condensed Matter Physics and Xray and Neu-
tron Science are at HCØ. Geophysics, Astronomy 
and the Dark Cosmology Centre are housed in the 
Rockefeller Complex. The Star and Planet group 
will move to the Museum of Natural Science, to be 
co-located next to the Star and Planet Center. The 
group will still be part of the Niels Bohr Institute.
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RESEARCH SECTIONS

Dark Cosmology Centre
Astrophysics and Planetary Science 

Theoretical Particle Physics and Cosmology
Experimental Particle Physics

Ice and Climate
Climate and Geophysics

Condensed Matter Physics
Quantum Optics and Atomic Physics

Xray and Neutron Science
Biocomplexity

eScience
and Niels Bohr International Academy
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Dark Cosmology Centre (DARK) was founded in 
2005 with funds from the Danish National Research 
Foundation. DARK researchers currently include: 

11 senior scientists 
19 postdoctoral researchers 
17 PhD students 

Research 
The objective of cosmology is to outline the general 
features of the Universe, to account for its principal  
constituents, and to establish the main transitions in 
the physical state of baryonic and dark matter, dark 
energy and radiation as a function of cosmic time since 
the Big Bang. 

DARK aims at advancing our understanding of how 
the major events occurred. We pose the most funda-
mental questions about the structure, history, and 
evolution of the Universe. With fairly broad research 
interests, DARK uses theoretical investigations and 

observations of cosmic lighthouses such as gamma ray 
bursts, supernovae, galaxies and quasars, to find 
answers to the fundamental questions. 

DARK has made major contributions in understanding 
gamma-ray bursts, the origin of dust and r-process 
elements, the deaths of massive stars, the evolution 
of massive galaxies, and many others. 

Excellence 
The focus at DARK is on research excellence, bringing 
in scientists from all over the world Its Fellowship 
programme, designed for the very best international 
postdocs, attracts hundreds of applicants every 
year. The fellowships are free and independent, 

Dark Cosmology Centre 

Scientific highlights 
• The first afterglow of short gamma-ray bursts 
• Discovery of the origin of short gamma-ray 

bursts as neutron star mergers and discovery of 
the origin of r-process elements 

• Proof that supernovae destroy a massive 
star Discovery of long gamma-ray bursts 
without supernovae (direct black hole collapse?) 

• Discovery and characterization of objects 
(gamma-ray bursts, galaxies) at the epoch of 
reionisation of the universe (record holders) 

• First measurement of the gravitational redshift  
of light by galaxy clusters 

• New accurate, absolute cosmological distance 
measurements using quasars 

• High accuracy constraints on dark energy 
• Largest optically-unbiased survey of gamma ray 

burst host galaxies
• First extinction curve for supernova-produced 

dust, and discovery of a survival mechanism for 
supernova dust into the interstellar medium 

• Discovery of the most distant supernovae

Publishing 
• DARK has published 23 papers in Nature and 

Science, seven led from DARK 
• The citation impact of papers led by female 

DARK scientists is identical to that of papers led 
by male DARK scientists 

• Three of seven permanent faculty members are 
women 

Artist’s impression shows dust forming in the environment 
around a supernova explosion. VLT observations have 

shown that these cosmic dust factories make their 
grains in a two-stage process, starting soon after the 

explosion, but continuing long afterwards.

Gall, et al., Nature, 511, 296 (2014)

I   NBI  I  Research Sections 
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Researchers at DARK discovered for the first 
time how quasars could be used to measure 
relative distances. This year, they showed 
how absolute distances to the nearest qua-
sars could be measured, with a measurement 
to NGC4151, pictured below. This breakthrough 
sets quasar distances on an absolute scale, 
independent of the complex and multi-component 
‘distance ladder’ on which other measurements 
of the scale of the universe are currently based.

Watson et al., Astrophys. J. 740, L49 (2011); and 
Hönig et al., Nature in press (2014)

Detection of a lanthanide reprocessed ‘kilonova’ from a neutron star merger. 
The kilonova was powered by the radioactive decay of r-process 
elements, suggesting that neutron star mergers might indeed be one of 
the main sites of production for r- process elements such as gold, platinum, 
and europium.

Tanvir et al., Nature, 500, 7464 (2013)

We present the first coherent picture for the formation and evolution 
of the most massive galaxies throughout cosmic history. At 3 

< z < 6 (when the universe was only 1–2 Gyr old) gas rich 
galaxies collide, igniting intense dust enshrouded nuclear 
starbursts, which are observable as sub- millimeter galaxies.

Toft et al. Astrophys. J., 782, 68T (2014)

I   NBI  I  Research Sections 

allowing talented young scien-
tists the freedom to pursue their 
own research and to build their 
careers. 

DARK strives to provide its 
researchers and students a 
hassle-free and inspiring envi-
ronment in which to work. Con-
siderable resources are directed 
towards quality research facilitation, 
so that research staff, students 
and visitors can build collaborations 
and concentrate on their work. 

DARK also executes initiatives to 
encourage diversity, collaboration, 
innovative practices, and creativity. 
Workshops, discussion sessions, 
social activities, and providing a 
creative and healthy workplace 
are among the activities supported 
by staff and students.
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Astrophysics & Planetary Science (group 2) covers  
a broad range of research areas,  including exoplanets,  
modelling and observations of stars, disks and 
planetary system formation, studies of the Sun and 
exploration of Mars. Most group members are also 
associated with the Centre for Star and Planet For-
mation (StarPlan, lead by Martin Bizzarro), which in-
cludes isotope studies of meteorites with advanced 
laboratory equipment situated at the Natural History  
Museum of Denmark. It is the plan that our group 
(including also Martin Pessah’s group at NBIA, the 
Niels Bohr International Academy) will soon move 

into offices at the museum in order to optimize the 
synergy between us.
Our research in exoplanets includes dedicated use 
six months a year of the Danish 1.54m telescope 
at ESO’s La Silla observatory, construction of the 
global SONG network of telescopes, participation 
in Kepler and the HARPS- North observations and 
analyses, and extensive use of the Nordic Optical 
Telescope at La Palma. Combined, this work makes 
our group a central participant in both microlensing 
(Fig. 1a), transit (Fig. 1b), and radial velocity studies  
of exoplanets. Recent highlights include the discovery  
of some of the smallest known exoplanets, the 
relation between metallicity and planet size, and 
the search for exo-moons. A novel direction for us is 
modelling of exoplanetary atmospheres, in prepara-
tion for future observations.

We are using the Atacama Large sub-Millimeter Array 
(ALMA) and other large facilities in the infrared and 
(sub)millimetre, such as Herschel and the IRAM tele-
scopes, to study the physics and chemistry of star form-
ing regions, of newly formed stars and of protoplan-
etary disks. We are leading large programs to map 
the molecular content of protostellar envelopes and 
disks. Recent highlights include the first detections 
of prebiotic molecules near young stars, resolved on 
scales of the Solar System, accurate measurements of  
the isotopic composition of water (Fig. 2) and other 
molecular gasses, and images of the infalling and 
rotating material in circumstellar disks.

Fig. 1a: We discovered the first known super-
Earth mass exoplanet in 2005 from the Danish 
1.54m telescope at ESO’s La Silla observatory.

Fig. 1b: Our analyses of Kepler data showed 
that the small exoplanets, but not large ones, are 
independent of host star metallicity.

Fig. 2. Our ALMA data show the D/H ratio in 
protostars to be similar to that of comets in our own 

Solar system.

Astrophysics and Planetary Science
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We have been involved in experiments on-board 
all landings on Mars during the latest almost 20 
years. At present, we are participating in the investi-
gation of dust, soils and minerals on NASA’s Curi-
osity (Fig. 3) and Opportunity rovers, and we have 
been selected for participation on several instruments 
onboard NASA’s Mars 2020 rover. 

Recent highlights include the discovery of the 
mineralogical origin of the magnetic properties of 
Martian dust and soil, proofs that water is pre-
sent as permafrost just below the surface in the 
northern plains of Mars, and that liquid water once 
flowed in rivers in the Gale crater.

Our numerical modelling of the star and planet 
formation process is in tight collaboration with the 
NBIA group, and benefits from some of the largest 
computer resources dedicated to astrophysics in  
Scandinavia. The numerical codes include 
self-consistent zoom-in simulations (Fig. 4) 
from the giant molecular cloud scales (of more 

than 100 light years) down to vertically resolved 
proto-planetary disks (on scales of a few times 
the Earth-Moon distance). These state-of-the-
art simulations include self-consistent treat-
ment of turbulence, magnetic fields, non-equi-
librium chemistry, and radiative transfer, and 
lead naturally to accretion flows, winds and jets.  
In the solar context, magnetohydrodynamic simula-
tions provide detailed insight into plasma evolution 
on dynamical scales optimal for understanding 
the evolution of stressed magnetic fields, as in the 
formation of jets and flares. Our supercomputer 
simulations include self-consistently heated 
coronae, and offers realistic reconstructions of 
the solar active regions and the solar storms that 
affect the near-Earth environment with important 
implications for a wide range of human activities.

In spite of being relatively small, our group is at 
the international forefront in a diverse range of 
active areas in astrophysics and planetary sciences, 
covering instrumentation, observations, theory 
and simulations. We sometimes summarize our 
diversity of activities into the single question: “Is 

our Solar system unique compared to other 
planetary systems, and if so then why?”

Fig. 3. Detail of Gale crater on Mars showing sedimentary rocks as seen from Curiosity in late 2014. Artist rendering.

Fig. 4. Numerical simulations of a molecular 
cloud collapsing into the formation of stars 
and proto-planetary disks on scales from 40 
pc down to a fraction of an AU. 
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We are involved in a wide scope of research activities 
ranging from quantum gauge theories, string 
theories and quantum gravity to neutrino physics 
and the physics of the Cosmic Microwave Background.

The group counts 6 permanent staff members (one 
50% NBI, 50% Oxford), 8 long-term non-permanent 
staff members, 9 postdocs and 9 PhD students. Our 
research activities are strongly coordinated with the 
Discovery center and the NBIA. Group members 
have a long history of successful participation in 
numerous international collaborations and networks. 

Among currently active ones are PLANCK (P. Naselsky), 
CTA & IceCube (S. Sarkar), the Holograv ESF network 
(N. Obers) and the COST action “Strings in the 
Universe” (C. Kristjansen and N. Obers). Our group 
also has close ties to NORDITA in Stockholm. In 
addition, group members have active collaborations  
with scientists at approximately 30 other international 
institutes including Amsterdam, APCTP Seoul, 
Barcelona, École Polytechnique, Imperial College, 

Perimeter Institute, KEK, Saclay and Stony Brook. 
In recent years our group has had 1500-2000 visitor 
days per year.

Quantum gauge theories studied are QCD, the 
standard model and beyond, N=4 super Yang Mills 
theory and other supersymmetric models. In recent 
years a main theme has been the calculation of 
scattering amplitudes, on one hand for their relevance 
for LHC physics and on the other hand for their 
importance for revealing hidden structures of quantum 
field theories in general. 

Another theme has been the 
analysis of the spectrum and 
correlation functions of N=4 
super Yang Mills theory using 
integrable spin chains. Finally, 
the thermal strong coupling 
dynamics of QCD like theories 
have been investigated via 
the AdS/CFT correspondence 
and applications of AdS/CFT 
to condensed matter systems 
have been pursued. 

Quantum gravity has been 
considered in a top-down 
approach via the AdS/CFT 
correspondence as well as 
in a bottom-up approach via 
causal dynamical triangulations. 
In the latter approach a detailed 

Strong coupling dynamics from 
holography and black holes.

Integrable spin chains as a connecting link between 
gauge and string theory.

Theoretical Particle Physics and Cosmology

I   NBI  I  Research Sections
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A generalized causal 
dynamical triangulation.

study of the structure of the geometry of quantum 
space time was carried out and a connection to 
Horava Lifshitz gravity established. In addition, 
higher dimensional black holes in string theory 
were investigated using the blackfold approach.

A variety of astro-particle physics research top-
ics have also been addressed. In particular the 
role of high energy gamma rays and neutrinos as 
signals of beyond standard model physics has 
been a key theme. In addition, the possible link 
between visible and dark matter and its possible 
connection with the baryon asymmetry of the 
universe has been investigated.

Via the participation in the PLANCK collaboration 
group members have contributed to the to the  
detailed understanding of the Cosmic Microwave 
background. Amongst others this involves studies  
of the CMB anomalous parity asymmetry, 
temperature anisotropy, and its degree of non-
gaussianity. Further developments related to 
gravitational waves and theories of inflation are 
envisaged.

Our group has in recent years evolved to covering 
a wider range of research topics and we aim 
at further strengthening the ties between these. 
The numerous new initiatives add to our existing 
high international profile.

CMB map showing nearby supernova remnant (black 
loop) and BICEP2  surveyed region(white loop), sup-

posedly free of galactic foreground emissions.

I   NBI  I  Research Sections
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The subatomic physics group at the Niels Bohr 
Institute studies experimental high-energy physics 
utilizing the Large Hadron Collider (LHC) at CERN. 
This 27 km long collider delivers collisions between 
protons and between heavy ions at the highest 
energies and luminosities in the world. 

The LHC is presently being upgraded to twice the 
energy and will, from 2015, make it possible to 
attain center-of-mass energies pr. nucleon pair up 
to 14TeV for p+p collisions (7 times higher than 
Tevatron) and 5.5TeV for Pb+Pb collisions (27 
times higher than RHIC). The group operates two 
programs using the large ALICE and ATLAS 
detectors at LHC, respectively.

Hardware and detector construction & operation: 
In ALICE, the NBI group has designed and built and 
operates the Forward Multiplicity Detector (FMD) 
that extends the kinematical reach of ALICE  
significantly (|h|=5) and the complex laser calibration 
system for the central instrument of ALICE, the 
88m3 Time Projection Chamber (TPC). In ATLAS, 
the group has contributed to the real-time filtering 
trigger system and to the construction of the  

Transition Radiation Tracker (TRT) one of the important 
tracking instruments in the inner barrel of ATLAS.

Physics program: The physics program in ATLAS 
focuses on physics of the Standard Model (SM) 
and on searches for physics that are beyond the 
standard model (BSM). Group members were part  
of the discovery in 2012 of the 125GeV scalar boson 
(Higgs boson), telltale of the BEH symmetry breaking 
mechanism that underlies the generation of mass 
for the elementary particles. 

An important effort is devoted to studies of the  
decay of the Higgs to fermions in the tau-tau channel. 
BSM searches include searches for new particles 
that could be candidates for dark matter particles LHC tunnel

ALICE detector 

Heavy-ion collision simulation

Experimental Particle Physics

Phase diagram for QCD matter
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and supersymmetry and new couplings that are 
not included in the SM.

The physics program in ALICE centers around the 
investigation of the Quark-Gluon-Plasma (QGP), 
a state of matter consisting of deconfined quarks 
and gluons that is realized above a temperature 
of approximately 170MeV (>2. 1012 K). 

The main research focus is on measurements of 
global reactions observables (charged particle  
multiplicity) over the broadest kinematical range 
at LHC using the DK built FMD, studies of the 
collective flow of the produced particles and QGP 
transport properties utilizing state-of-the-art 
multiparticle correlation methods, identified 
particle spectra and long range correlations in 
p+p, p+Pb and Pb+Pb collisions.

Associated centers & funding. The group operates 
two centers. NICE is the National Infrastructure 
Center for CERN research, which assures the 
participation in the CERN experiments, maintenance 
of the infrastructure and travel cost. 

DISCOVERY is a center of excellence funded 
by the Danish National Research Foundation 
(DNRF) including also theory, CMB physics as 
well as neutrino physics at IceCube.

In addition, group members hold several large 
project grants and fellowships. Recent grants 
include a YDUN grant and a large project grant 
from the Natural Science Research Council (FNU).

Group statistics, publications and citations Staff: 
seven, temp assoc. profs: three, Postdoc: five, 
PhD: seven. 
Last 5 years: 508 PR pubs, 31760 citations, most 
cited paper: 443 (ALICE), 3409 (ATLAS).

First Pb+Pb collision Nuclear modification 
factor

Higgs decay strength Observation of Higgs

Discovery team at NBI

 .
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The work at the Centre of Excellence for Ice and Cli-
mate focuses on understanding past, present, and 
future climate based on data obtained from drilling 
and analysis of deep ice cores in Central Greenland 
and Antarctica. The group is and has been leading 
Greenland deep drilling operations within a broad 
international framework. 

The group runs several ice core analysis labs and 
interprets the results to increase understanding of 
the dynamics of past climate and to improve the 
modelling of future climate and the fate of the Green-
land ice cap. The group is internationally one of the 
largest and most recognized ice core and climate 
research groups. In 2014 Reuters-Thompson found 
four of the most cited researchers in the Ice and  
Climate Group (of the seven in total at the University of 
Copenhagen). The research group has developed a 
research laboratory for measurement of concentrations 
of greenhouse gases, their isotopes and total gas 
content, and a laboratory for studies of the stable 
water isotopes 1H 2H, 18O, 17O and 16O. 

Both laboratories are at the forefront of instrument  
development with an active collaboration with 
industrial manufacturers. Consequently classic 

mass spectrometry and gas chromatography are in 
part replaced with laser ring-down technologies. In 
collaboration with our laboratory for chemical analysis,  
a continuous fluid analysis system has been 
developed to melt vertical slabs of the ice cores 
and simultaneously measure components for all 
three laboratories in unprecedented resolution.

We develop ice sheet models to simulate the evolution 
of the Greenland ice sheet back in time.  Through 
the ERC Advanced project WaterundertheIce we 
make use of radio echo sounding profiles to learn 
about ice dynamics of especially the basal ice in 
zones where basal melt occur. 

Statistical frameworks are established 
for studies of abrupt climate changes 
during the glacial period, sea level 
rise and extreme events. The 
activities at the Ice and Climate 
research group include atmospheric 
and oceanographic modelling of the 
past, present and future in collabora-
tion with researchers from the Earth 
and Climate research group, DMI, 
DTUspace and GEUS.

Temperature and 
surface eleva-
tion change on the 
Greenland ice sheet 
during the warm last 
inter-glacial, the Eemi-
an 130-115 thousand 
years before present. 
(Dahl-Jensen et al., 
Nature, 2013)

Study of the Radio Echo Layers and surface velocities 
in the big North Greenland Ice Steam where we plan the 
next international deep drilling project. (Vallelonga, The 

Cryosphere, 2014)

Ice and Climate

www.iceandclimate.dk
www.iceandclimate.dk
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Projects combining the experimental findings 
with models to gain understanding of the climate 
system are encouraged and a long row of 
publications in high profile journals document this. 

Studies of the last interglacial 130-115 ka before  
present reveal five to eight deg C warmer temperatures 
while the volume of the Greenland ice sheet was  
only reduced at most by 30%. Synchronous dating 
of Greenland and Antarctic ice cores show that 
the 10-20 year cooling of climate caused by the 
colossal eruption of Toba volcano on Sumatra 
74,000 years ago was less catastrophic than 
models have calculated. Studies of the abrupt 
climate changes in the glacial period gives 
us insight in past hemispheric energy exchange. 
The research group has developed ice core drills 
for shallow and deep ice core drilling as well as 
logging tools for the boreholes. 

We have led the NEEM deep ice core drilling in 
North Greenland 2007-2012 with 14 participating 
nations. In addition, in Antarctica, we have drilled 

the ice core for the Australian Aurora Basin North 
project and are collaborators in the New Zealand 
Roosevelt ice core  as part of the Sapere Aude 
project RECAP and the ERC Synergy project 
Ice2Ice. 

The research group has the largest collection of 
Greenland ice cores, stored in two freezers at the 
Niels Bohr Institute. The collection is curated by 
the research group and collaborators from around 
the world has research that relies on ice core 
samples from our archive and they visit us to ob-
tain them. The research group has a very large in-
ternational network of collaborators, both through 
the ice core drilling projects and through other  
projects. Some main collaborators are: INSTAAR  
at University of Boulder, Bjerkness Center, CReSIS 
at University of Kansas, Oeschger Center at 
University of Bern, LGGE at University of  
Joseph Fourier, NIPR in Tokyo and ESS at 
University of Washington.

Online measurements of the water isotopes at the 
Centre for Ice and Climate.

Investigations of storm 
surges per year show 
an increasing trend. 
(Grinsted, PNAS, 2013)

Drillers from the Centre for Ice and Climate in charge of 
the drilling of a 399m ice core in collaboration with the 

Australian research group at Aurora Basin North,  
Antarctica, 2013/2014 field season.

http://neem.dk/
www.antarctica.gov.au/science/climate-processes-and-change/antarctic-palaeoclimate/aurora-basin
www.victoria.ac.nz/antarctic/research/research-prog/rice
www.victoria.ac.nz/antarctic/research/research-prog/rice
www.isogklima.nbi.ku.dk/forskningsprojekter/
www.isogklima.nbi.ku.dk/forskningsprojekter/
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Until recently the group covered Solid Earth Physics, 
Geodesy, Physical Oceanography and Meteorology 
plus related climate physics. Unfortunately, Geodesy 
will not be continued as a research topic in the future 
according to the general NBI priorities.

Solid Earth Geophysics and Computational 
Geoscience
The focus is on development of theory and algorithms 
for integration of data inversion and geostatistical 
modeling. Probabilistic methods for data inversion, 
using geostatistical and physical models as a priori 
constraints, are applied to ground water exploration, 
hydrocarbon reservoir characterization, and to global 
seismological data.

Current research aims at making the methods 
applicable to large-scale problems, such as inversion 
of reflection seismic data used for oil/gas exploration, 
production and management, and to global 
waveform inversion of seismic data.

Funding of the PhD and postdoc positions comes 
from approximately 50% public and 50% private 
sources. The Solid Earth Geophysics part of the 
group currently has six members (one full professor, 
one associate professor, two postdocs and two 
Ph.d. students). One more Ph.D. will be employed 
about 1. January 2015.

Meteorology
The research subjects are dynamics of the 
atmosphere, numerical aspects of weather prediction, 
Transport of tracers and climate models, and 
climate research in general including the interac-
tion between the atmosphere and ocean. NBI/
KU has a national responsibility since it is the 
only university in Denmark where such research 
takes place. Part of the research (and education)  
is performed in collaboration with the Danish 
Meteorological Institute (DMI) and with the Institute 
for Environmental Research at Aarhus University. 
Currently and recently we are/have been studying/
developing.

• a new Lagrangian method for solving the prognostic 
equations for the atmosphere with special emphasis 
on physically based mixing and its influence 
on simulated turbulence characteristics;

• introduction of new and improved algorithms 
for transport in coupled atmosphere-chemistry 
models (in collaboration with Empa (Switzerland) 
and DMI.

Climate and Geophysics

A general oceanic research topic is improved understanding 
of the processes behind the general ocean circulation in 
the north Atlantic with emphasis on the interplays between 
the wind driven circulation, the deep water formation and 
the role of stochastic atmospheric forcing.

Willi Dansgaard was a pioneer in Danish climate research. 
Based on analysis of stable isotopes in water/snow in the 
1960’es he proposed that Greenland has experienced 
dramatic periods of sudden warming of up to 15C during 
the last ice age - so called Dansgaard-Oeschger-events. In 
collaboration with centre for Ice and Climate we investigate 
to what extend sea-ice and chaotic or stochastic ocean-
processes contribute to these events.
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• improved forecasts (“now-casting”) of heavy 
precipitation using e.g. radar data assimilation 
(in collaboration with DMI);

• studies of possible stochastic resonance in 
the climate system on millennial time scales;

• understanding the physics of the so-called 
bi-polar seesaw (in collaboration with CIC).

Currently there is one professor, one associate 
professor, one PhD student (plus one more to 
come). It is noted that the associate professor 
due to his role as vice institute leader for teaching do 
not have the possibility to perform research. 
A new associate professor position will be 
announced soon.

Physical Oceanography 
There is focus on ocean processes that contribute 
to the large climate fluctuations observed from 
the present and one million years back in time. 
NBI is the only place in Denmark with research 
in large-scale physical oceanography. Of particular 
interest to our research is:

Watermass transformation in the Nordic Seas and  
the Arctic Ocean. In the North Atlantic warm 
water flows from the Gulf of Mexico into the  
Arctic Ocean. On its way it loses heat to the 
atmosphere, which heats Northern Europe. As 
it cools it also becomes denser and eventually 
dense enough to sink to 2000 meter depth and 
return to the tropics. Our goal is to understand 
the energetics behind this overturning circulation.

Willy Dansgaard was a pioneer of Danish climate 
research. His observations in the sixties show 
that several times during the last 100,000 years 
Greenland warmed by some ten degrees within 
only a decade, and then cooled down again over 
several centuries. The existence of these events  
is accepted, but their causes are still hotly contested. 
We investigate to what extent chaotic or stochastic 
ocean processes trigger them.

The oceanography staff consists of one professor, 
three post docs and three PhD students.

The Geodesy research – closing down – has to a 
large degree focused on mapping the geoid with 
high accuracy. The group has played an important 
role in the GOES satellite mission.

Model simulations with global climate models are used to  
investigate changes in the general circulation of the atmosphere 
in association with the so-called bi-polar seesaw, i.e., shifts 
in the distribution of energy between the two hemispheres. 
The plot shows the southward shift in precipitation as a result 
of high northern latitude cooling.

Formulation and implementation 
in a geophysical fluid dynamics 
model of a “minimal-artificial” mixing 
numerical transport scheme (based 
on a new hybrid Eulerian-Lagrangian 
approach). The aim is to obtain a 
more physically based formulation 
of turbulent mixing which is important  
for simulation of the general circulation 
as well as for chemical transport 
modeling.

Statistical models of sedimentary 
layers can be used to guide 
geophysical data inversion to 
ensure that subsurface models 
not only fit the data, but also are 
geologically reasonable. The 
figure shows an example from 
hydrocarbon exploration where  
a realization of a Gaussian random 
field is used as a model for a 
sandstone reservoir.

A variety of geological 
structures can be modelled 
through a technique called 
multiple point geostatistics, 
where Earth properties at a 
given location depend in a 
complicated way on prop-
erties in its surroundings. 
The figure shows a model of 
buried river sand channels, 
surrounded by shales.
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The sections cover a wide range of topics within 
condensed matter, solid state and nano physics, 
both theory and experiments. Key words: Quantum 
information technology, nano-electronics, mesoscopic 
systems, electron transport, thermodynamics, 
semiconductor growth.

The section has 6 permanent scientific staff  
members (4 in theory, 2 in experiments), 5 fixed-
term assoc./assist. prof., ~15 postdocs and ~20 
PhD students (>50% international). The Center for 
Quantum Devices (a Danish National Research 
Foundation Center of Excellence) is an integral part 
of the section and a Microsoft sponsored research 

unit Station-Q Copenhagen is under construction. 
A few junior positions in theory are shared with the 
Niels Bohr International Academy and subgroups 
are affiliated with the Nano-Science Center, KU. 
Junior staff has been successful in raising significant 
personal funding (Marie Curie, Young Investigator 
grants, etc). Our staff teaches courses in physics 
and nano-science at KU and is engaged in the joint 
Sino-Danish nanoscience Master’s programme in 
Beijing.

Research
The theory group has three permanent staff working 
in the area of quantum phenomena (Flensberg, 
Hedegård, Paaske) and one in statistical mechanics 
and modeling (Andresen). Electron transport in 
nanostructures and molecular junctions is one of  
the strong research areas, with numerous international 
collaborators, and with strong ties to experimental 
groups with many joint publications. 
Recent developments involve solid state quantum  

information systems, with emphasis on topologically  
defined quantum states such as Majorana 
bound states. The statistical physics activities 
involve the development of the field of finite-time 
thermodynamics with applications to optimization in, 
e.g., low temperature systems, biological processes, 
ecological modeling, economics, etc.

Condensed Matter Physics 

Materials science: Array of vertical nanowires (left) 
and zoom by electron microscopy (right), showing an 
epitaxially matched superconductor-semiconductor 
interface. Nanowires are used for quantum devices, 
structural studies and sensors.

Quantum devices: Nanofabrication techniques are used to develop highly tunable semiconductor devices that exhibit 
quantum effects at mK temperatures (insert) – single electron control, coherence, entanglement, prospects for quantum information.



   I 25Research Sections  I  NBI   I

The Center for Quantum Devices is a Center 
of Excellence funded by the Danish National 
Research Foundation (DG) for a 6-10 year  
period starting 2012. The center integrates activities 
in quantum transport experiments (Marcus),  
advanced materials (Nygård) and theory (Flensberg). 
A major research theme is many-body phenomena  
and quantum information technology, incl. 
quantum bits based on quantum dots and topological  
systems (hybrid superconducting devices, 
quantum Hall systems). The lab houses ~10 
cryostats dedicated to mK electron transport 
experiments. Semiconductor materials and 
nano-devices are developed in-house using  
electron beam lithography, molecular beam epitaxy 
and a suite of cleanroom processing tools. The 
Center benefits strongly from the NBI technical 
support teams (cleanroom, electronics, mechanical).

Collaborations
Joint interests and activities with other groups 
locally at Faculty of Science, KU, cover synchrotron 
x-ray studies of nanostructures, manybody theory  
of materials, nanofabrication and quantum  

technology (NBI), quantum information theory (Math.  
Dept.), molecular electronics, optical spectroscopy, 
biosensors, electron microscopy (Nano-Science 
Center, Chemistry Dept.).

Our activities have in general high international  
visibility. The theorists have individual collaborations 
with several colleagues in Europe and North 
America. The experimental group participates 
in two European projects (5-7 partners), and 
also receives funding from American agencies 
(IARPA) and Microsoft Research, both involving 
groups in the US and Europe.

From 2014 Microsoft will be sponsoring a new re-
search unit, Station-Q Copenhagen, focusing on 
quantum computing based on topological systems. 
This will result in a significant expansion of the 
experimental activities and staff, both technical 
and academic.

Constraints
Only few permanent staff members in in-house 
experimental solid state physics (2) and in 
statistical physics (1). Space limitations for labs 
and students. Facilities for in-house materials 
science (e.g. TEM). Uneven funding distribution.

Condensed matter theory. Proposal for a time-
reversal symmetric two-channel topological supercon-
ductor in a nanowire system (schematic) hosting a pair 
of Majorana bound states.

Statistical physics. Equilibrium surface in the space 
of extensive variables from a general treatise of 

the principal equations of state for classical 
particles, photons, and neutrinos.
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The overarching theme of research is interaction 
of light and matter at the quantum level. It involves 
work in all major directions within the field of 
Quantum Information Science and Technologies: 
quantum communication, quantum computing 
and simulation and quantum sensing.

An outstanding challenge in quantum physics today 
is to scale small quantum systems into larger quantum 
architectures. Scalable and controllable quantum 
systems will find important applications in future 
technology allowing efficient processing and secure 
encoding of information.

• Quantum Optics Lab  
(Polzik, Muller, Schliesser, Appel, three postdocs, 
12 PhD students, four MSc students)  
ERC Advanced Grant and ERC Starting Grant 

One of the main thrusts is quantum interface 
between light and macroscopic atomic ensembles in 
which quantum states are encoded in collective 
spin states of the ensemble. Recent and ongoing  
experiments include quantum teleportation between 
distant ensembles, quantum entanglement generated 
by dissipation, quantum memory for light and sensing 
of magnetic fields beyond the standard quantum  
limit. Atomic systems include gas of room temperature  
alkali atoms in designed spin-protecting micro- 
channels and cold and trapped atoms. One of 
the future goals is the development of a scalable 
and integrated network of single photon sources for 
quantum communication and simulation. Another 
direction is quantum opto-electromechanics utilizing 
nanomembranes as transduction elements. The 
concept of effective negative mass invented in 

the lab is explored for sensing mechanical motion 
with sensitivity beyond the Heisenberg uncertainties. 
Applications of quantum sensing in bio-medical 
research and in radio- and micro-wave detection 
are pursued.

Caesium thermal atoms confined in a microchannel (left) and cold atoms trapped 
around a nanofiber (right) serve as a storage medium for a collective spin state car-
ried on by light. In another experiment atoms serve as a magnetometer with quan-
tum limited sensitivity 100 fT/√Hz which rivals SQUIDs.

Cover page of the issue reporting  
quantum teleportation between atomic objects.

Quantum Optics and Atomic Physics
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• Quantum Photonics Lab 
(Lodahl, Stobbe, four postdocs, seven PhD 
students, two MSc students)  
ERC Starting Grant

Solid-state systems are inherently scalable, but 
until recently they were suffering from decoherence 
meaning that the desired quantum states could 
only be maintained over relatively short periods.
We exploit modern nanofabrication methods to 

fabricate photonic nanostructures capable of  
controlling light and matter at the fundamental  
quantum level. Importantly, recent breakthroughs 
in the field imply that the main challenges 
encountered for scalable quantum-information 
processing (coherence, efficiency, etc.) have 
been overcome. 
Figure 1 illustrates the basic building blocks 

for single photon networks are quantum dots 
coupled to photonic bandgap structures. Ongoing 
projects within the group include: deterministic 
single-photon source for quantum simulations, 
giant photon nonlinearity for quantum gates, 
deterministic interfacing of multiple quantum 
dots, cavity and waveguide QED, topological 
photonics, and Anderson localization of photons.

• Atomic Physics Lab 
(Thomsen, two PhD students, three MS students)

We perform cavity QED measurements with atoms 
and molecules having ultra-narrow linewidths. The 
atomic platform involves cold strontium 88 atoms 
placed inside an optical resonator and probed on 
the narrow intercombination line. Despite the low 
finesse of the cavity we have reached the strong  
coupling regime where we study quantum 
synchronization problems for use in ultra-precise 
atomic clocks. The molecular system involves 

space qualified systems for CO2 detection and 
clock operation based on iodine and acetylene 
molecules.

• Quantum Optics Theory 
(Sørensen, 3.5 postdocs, four PhD students and 
two MS students)
ERC Consolidator Grant

Research concentrates on the physical imple-
mentations of quantum information processing. To 
this end we explore a variety of different physical 
systems ranging from atoms and photons to 
solid state systems. Recent highlights include 
theories for dissipative generation of entan-
glement, where entanglement is generated as 
a result of spontaneous emission from atoms, 
and the theoretical proof that entanglement al-
lows substantial improvements in the stability of 
atomic clocks. In addition the group also has a 
smaller program on ultra-cold atoms.

Nanomembrane with the mechanical quality factor 
Q=1.7*107 suspended by a phononic bandgap structure 
serves as an lossless transducer between radio 
waves and optical photons.

Essential “puzzle pieces” for a scalable quantum net-
work. Deterministic singlephoton sources can either 

be coupled to optical fibers for quantum communi-
cation (left part of figure) or exploited for quantum 

processing (right part). The quantum processing 
relies on various novel functionalities, including 

single-photon nonlinearities, optical beam splitters 
and circuitry for processing, on-chip superconducting 
single-photon detection, and dipole-dipole interaction 

for emitter-emitter coupling.

Cavity QED setup with strontium 88 atoms probed on 
the 1S0 - 3P1 clock transition.
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The X-ray and Neutron Science Section focuses 
on structural materials sciences in a broad scope, 
ranging from magnetism and superconductivity to 
synthetic polymers, bio-molecules and pharmaceu-
tics. The X-ray and Neutron Science Section is fur-
ther involved in the design and development of new 
instrumentation for large scale international facili-
ties, as well as the development of new numerical 
tools for analyzing and predicting properties of new 
instruments as well as new materials.

Specific materials properties that are studied in-
clude quantum phase transitions, magnetism and 
superconducting systems with the aim to gain new 
basic understanding of solid state phenomena and 
to observe new, unexplored properties. A goal is to 
make the basis for optimal materials design and 
foundation for new applications, e.g. efficient sen-
sor materials for data storage by use of multiferroic 
materials, in which the magnetic and electrical prop-
erties are coupled. Special attention concern CuO-
based superconducting materials, where the inter-
play between magnetism and superconductivity is 
studied both experimentally and theoretically.

Polymers and colloids are materials systems used 
widely in daily life, including household and food 
products. The materials often respond with a large 
effect when exposed to even very small stresses 

and shear forces, reflecting the delicate balance 
between different interactions. This is what makes 
such materials attractive in a variety of applica-
tions and makes food fascinating from a material 
perspective. Bio-macromolecules and molecular 
assemblies constitute the basis in food products, 
in pharmaceutics and in modern medicine. Under-
standing the structure-function relationship is crucial 
for design and development of new medicine. The 
dynamics of hydrogen is one important parameter 
in systems ranging from the functions of life to new 
building materials. Inelastic neutron scattering meth-
ods is applied to study hydrogen dynamics as well 
as the nano-scale hydrogen bonded network which 
is a key parameter in many new green-materials.

Membrane proteins are the most important molecu-
lar “gate-control” determining the function of living 
cells, and will be the basis for modern medicine. A 
large effort is made in the context of synthetic biol-
ogy to make novel studies of membrane proteins, 
as well as providing the basis for new artificial bio-
based materials. The concept of nanodisk is central 
for our studies and ideal for small-angle structural 
investigations. Single membrane protein or protein-
complexes can be embedded in pseudo natural en-
vironment within the nanodisc.

X-ray and Neutron Science

The X-ray and Neutron Science group has advanced in-house instrumentation for structural studies, and is markedly  
involved in both the use of international large scale facilities and in the design of new instrumentation. The latter 
include in particular instruments for the ESS and MAX-IV facilities.
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Numerical simulations are 
used to simulate instrument 

performance to optimize new 
design, simulate materials to 
predict complex structures of 
novel molecular architecture, 
and to analyze experimental 

scattering data.

Conventional X-ray transmission radiography 
relying on the absorption contrast has long been 
used for a variety of application within medicine 
and industrial product-quality. Much better reso-
lution can, however, be obtained in X-ray imag-
ing using not only absorption contrast, but also 
phasecontrasts and scattering.

Personnel:
VIP: Kell Mortensen, Robert Feidenhans’l, Brian 
Møller Andersen, Heloisa N. Bordallo, Kim Lef-
mann, Lars H. Øgendal, Lise Arleth, Steen L 
Hansen. TAP: One administrative and two tech-
nicians. Non-permanent: Two Associate professors, 
10 postdocs and 24 PhD students.

Scattering methods are the main technique used by the XNS section. Often the scattering experiments are done 
in the environment of complex instruments, like cryo-magnets for studying quantum phenomena, or shear flow 
for soft matter research. For studies of membrane proteins, the nano-disc concept is used with great success.



30    IResearch Sections  I  NBI   II   NBI  I  Research Sections

We work in an interdisciplinary fashion at the 
borderlines between physics and biology / medicine 
/ geology / social sciences / economy. Our common 
goal is to identify fundamental mechanisms, collective 
phenomena and universal principles in and across 
a broad range of complex and biological systems.

Our theoretical methodology involves formulation 
of quantitative models for a number of real world 
systems and often serves as valuable feedback to 
experimental investigations. Recently formulated 
models aim to provide a fundamental understanding  
of tissue dynamics (Fig. 1), transcription and 
translation initiation, genetic networks, ageing, 
inflammation (Fig. 4), epigenetics (Fig. 3), cell 
differentiation, and species competition and diversity 
in natural ecosystems (Fig. 3 and 4). Many of 
these activities are developed in the Biocomplexity 
group and in collaboration with experimentalists in 
the group and from elsewhere. We also perform 
research on social networks, stochastic/agent 
based models of social organizations and human 

behavior (Fig. 3). The experimental activities of the 
Biocomplexity group predominantly focus on 
biophysical investigations of systems ranging from 
the single molecule to the whole cell level. At the 
single molecule level we investigate mechanical 
properties of DNA and RNA, and their epigenetic 
interaction with regulatory proteins (Fig. 2). On the 
cellular level we study tissue dynamics (Fig. 1), 
nerve conduction (Fig. 5), filapodial dynamics and 

In the future, we see an increased 
interaction between experimental and theo-
retical efforts through joint projects on:

1. Stem cell differentiation and reprogramming.
2. Cooperative phenomena in active matter 

and complex flows.
3. Signaling in biological tissues.
4. Regulation of phenotypic heterogeneity in 

cell populations.
5. Competition and diversity from gene 

expression to ecosystems.

These activities will keep our group on the  
international forefront of research in biocom-
plexity and attract considerable funding to 
maintain our first class interdisciplinary 
research environment at the NBI. In 2014 the 
group was awarded a Center of Excellence 
‘StemPys’ for research on stem cells, for the 
period 2015-2021.

Figure 1: Long-range dynamics around a dividing cell 
in an endothelial tissue. Left) experimental data, right) 
model result (Nature Communications).

Biocomplexity

• The group has seven permanent faculty members (three females and four males), 13 postdoctoral 
researchers and 25 PhD students.

• The group hosts two Danish National Research Foundation Centers of Excellence: “Center for 
Models of Life” and “StemPhys” (awarded in 2014).

• We have a strong integration of theoretical and experimental efforts, and have jointly produced 
numerous high impact papers in first tier journals.
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Figure 5: Density pulse in a nerve axon (red) 

travels in a liquid environment (green).

cell differentiation. We further experiment with lipid 
based model systems, and use these to investigate 
how signaling in nerves relate to a marginal melted 
state of the membrane. Finally, protein curvature 
sensitivity is investigated in vivo experiments and 
models and plasmonics of nanoparticles is explored 
for possible use in cancer therapy. The experimental 
tools include four homebuilt state of the art optical 
trapping platforms combined with confocal and single 
molecule fluorescence, atomic force microscopy,  
and patch clamp.

Figure 2: DNA supercoiling sharpens the epigenetic lambda-switch. Left) sketch of the experiment, right) experiments 
and model (PNAS & Nature Protocols)

Figure 3: Nucleosome mediated 
epigenetics (left), ecosystem diversity 
model (middle) intermittent human 
dynamics (right).

Figure 4: Top:  
Regulatory 

network of the 
NF-B circuit with 

two “nested” 
negative feed-

back loops 
(PNAS).  
Bottom:  

Space-time plots 
of competing 

alleles of bacteria 
without and with 

turbulence (PRL).
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The eScience group has three overall research areas: 
numerical methods, applications and systems.

Numerical Methods
Numerical methods have traditionally been charac-
terized by properties like accuracy, stability and 
computational complexity. Besides the classical 
properties, the possiblility of making efficient paral-
lel implementations on highly parallel computers is 
becoming increasingly important. We have developed 
numerical methods to improve the efficiency of 
quantum mechanical computations, e.g. the non 
equilibrium Green’s function for electron transport, 
the combination of quantum mechanical and classical 
computations for large systems and the development 
of the generalized Sturm method. A recent activity 
is experimental mathematics in operator algebra, 
topology, and number theory.

Application
The applications aspects of our activities are typically 
either focused on simulations or data-analysis, both 
broadly within physics but a significant portion of the 
activities are centered on imaging, mostly x-ray but 
also neutronand conventional optical imaging. Most 
of the research in this area of activity is supported 
through industrial collaborations. The group has 
helped design, and written the full software stack, 
for a new CT-scanner which is used in abattoirs for 

scanning pigs – the goal is that half the pigs produced 
in Denmark should be CT-scanned (9 million per 
year). The scanner can scan and reconstruct a 3D 
volume of a pig every 3 seconds. A similar project 
works to introduce x-ray inspection in the furniture 
business, where every knot larger than 1mm should 
be identified and another application must schedule 
the cutting of the wooden plank to avoid the knots. 
More conventional data analysis includes X-ray and 
neutron images from large facilities where software 
is written for single sample analysis. The group 
hosts several open source projects, including Cph 
CT Toolbox, which is currently the fastest published 
general FDK CT reconstruction implementation.

Systems
The majority of the group’s activities fall within the 
systems category, this area works with building high 
performance computing hardware and writing the 
basic software infrastructure, operating systems, 
compilers and libraries. The university supercomputing 
center HPC/UCPH is hosted within the eScience 
group, as is the newly established ERDA, Electronic 

eScience

CINEMA 
Project logo

MIG logo

Tomogram slice of a lamb 
scanned in our scanner

Phase contrast image of a 
chocolate bar
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Figure showing X-ray projection on 
CT-scanner

Lamb being scanned in our scanner

X-ray image of a potato, 
with and without matches 
inserted

A neutron based image of a water plant - original and after processing (two step segmentation process)

Research Data Archive, system that supports all 
researchers within the faculty. The systems activ-
ities are focused on building usable, scalable and 
energy efficient solutions. The activities in this 
area are financed equally from basic research 
grants, national and European, and industrial 
support in particular the financial industry. Within 

systems, the group is the home of several open 
source projects: PyCSP, pyPastSet, Minimum 
Intrusion Grid, and Bohrium. The latter is a very 
active project that seeks to eliminate the need 
for parallel programming in science by advanced 
auto-parallelization techniques.



34    IAcademy  I  NBI   II   NBI  I  Academy

Mission: The NBIA mission is to attract the best 
and brightest international talent to Denmark and to 
provide the environment required for breakthrough 
research in the physical sciences and mathematics. 
New research directions at NBIA are initiated and 
driven by individual talent free of the thematic 
constraints of traditional group structures. This 
strategy has enabled the NBIA to become a beacon 
of academic excellence in Europe.

Funding: Since its inception in 2007, the NBIA has 
attracted close to 200 MDKK in external grants 
from the EU, national research foundations, and 
private foundations. Institute support is limited to 
the salary of one administrative assistant and 1 
MDKK annually toward the NBIA post-doctoral 
program. 

Staff: The NBIA has been given the first genuine 
endowed chair in Denmark (Charles Marcus) and 
a DNRF Niels Bohr Professorship (Subir Sarkar).  
The NBIA has assembled a remarkable pool of tal-
ent, bringing to Denmark a steady stream of young 
scientists from the Institute for Advanced Study, 
Princeton, Harvard, MIT, Caltech, Cornell, UCLA, 
Berkeley, Cambridge, and other leading institutions. 
Success in competition for prestigious national and 
European grants has enabled a significant number 
of NBIA Assistant and Associate Professors to 
start new research groups in their disciplines. This 
includes two ERC, one Lundbeck Junior Group 
Leader, four Villum Young Investigator, one Steno, 
and two junior Sapere Aude grants. NBIA post-docs 

have received numerous individual fellowships in  
the form of EU Marie Curie, MOBILEX, and Danish 
Research Council fellowships. Current staff 
includes 12 non-tenured Assistant and Associate 
Professors, 15 post-docs, nine Ph.D. students, and 
eight M.Sc. students. 
The NBIA frequently 
hosts high-profile inter-
national guests, often 
in connection with the 
numerous workshops 
that are organized 
each year. Typically, 
there is one Visiting 
Professor in residence 
at NBIA at any given 
time. 

Research: The research environment is highly stimu-
lating and multi-disciplinary with five main themes:

Theoretical Astrophysics – with emphasis on 
astrophysical fluid dynamics and magnetohy-
dro-dynamics including accretion flows, jets and 
winds in young stars and black holes, as well as 
the dynamics of the intra-cluster medium in galaxy  
clusters. Joint efforts with the computational astrophysics 
group have enabled the recent acquisition of the 
largest computer resources dedicated to astrophysics 
in Scandinavia.

Niels Bohr International Academy

Discovery of high energy neutrinos from cosmic ray sources

Amplitude calculations
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Astroparticle Physics and Cosmology – a 
new research frontier in astroparticle physics 
opened up by the NBIA with the arrival of Subir 
Sarkar in 2013. As a result, the NBI is now a 
full member of the IceCube Neutrino Observatory 
at the South Pole. Work of the group on dark 
matter, primordial inflation and cosmic rays has 
generated fruitful interactions with both cosmologists 
and astrophysicists at the Institute.

Quantum Condensed Matter –  with main focus 
on how to create, control, measure, and protect 
quantum coherence and entanglement in sol-
id-state electronic devices. How to build large 
controlled interacting quantum devices, such 
as solid-state qubits, nanowires and nanotubes, 
while simultaneously understanding their power. 
Pioneering work on non-equilibrium topological 
phenomena.

Particle Physics – with strong focus on modern 
amplitude computations for processes relevant 
for the Large Hadron Collider, both in terms of 
fundamental new developments of formalism 
and in direct applications to phenomenology. 
This involves essential collaborations with 
experimental particle physicists. Spin-offs in 
quantum gravity and investigations of finiteness 
in supergravity.

Quantum Computing – a new and dynamic 
field of research combining physics, computer 
science, mathematics and engineering. A new 
quantum information group is being formed at 
NBIA, working closely with NBI scientists and 
the Department of Mathematics. The main 
themes of research include many-body physics, 
topological quantum computation, topological 
memories, and open quantum simulators.

Toric Code - artist rendering

Protoplanetary disks and planet formation
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The activities of the Niels Bohr Institute are 
essentially funded by two sources: 

•   Income from externally financed projects 
including overhead for the institute and

•   Allocations from the central budget of the 
University of Copenhagen (UCPH) budget and 
Faculty of SCIENCE

Since 2010 funds have been allocated to the 
department in a transparant model where NBI 
recieves all overhead and education funds which 
the department has earned. 

External research funds and overhead
The Institute obtains research funds from a wide 
range of national and international sources. The 
rates of overhead and the types of allowable 
expenses vary considerably from one source to 
another.
Overhead is included in most external grants. 

The general rate of overhead on Danish  
Government grants is 44 per cent and is included  
in the total amount of the grant. For private grants 
the rate of overhead varies considerably.

Basic funds
The Faculty of SCIENCE allocates basic funds 
to the departments proportional to the size of 
the total turnover of the departments.
NBI passes basic funding on to the research 

sections based on the number of tenured staff, 
the number of graduated master’s students the 
previous year and the number of PhD students in 
the research group.

Student progression premiums - (STÅ)
The largest allocations are based on the progression 
and graduation rates of bachelor and master’s 
students. 

For a student passing exams with a full total of 
60 ECTS points in a year, the Institute receives 
approximately 76,000 DKK (10,000 Euro).

Student graduation premiums
When students pass their bachelor or master’s 
exams within an acceptable time limit, NBI 
receives a bonus from the state. The amount 
per premium depends on the nationwide number 
of graduates. NBI receives a share of the  
total premiums earned by the Faculty of SCIENCE 
proportional to its size.

PhD enrolment allocations
For each PhD student enrolment up to the target 
enrolment, NBI receives a one-time allocation of 
400,000 DKK. The Faculty has set a requirement 
for the number of PhD students at each Institute. 
This number is revised annually.

Other allocations to the Institute 
and the research sections
Funds are allocated to the Institute for various 
projects of special interests such as strategic 
research areas, promotion of women in science 
etc. NBI passes funds for specific projects on to 
the research sections.

PhD tuition fee
The Institute charges a tuition fee of 80,000 
DKK per year for a PhD student. The fee is paid 
by the project/grant that pays the salary of the 
PhD student. In some cases, e.g. EU grants, 
tuition fees are not paid or are paid at a reduced 
rate.

Economy
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Economy

Finance overview for the Scientific Advisory Board, January 2015

*HR and Finance, Institute management office, teaching office, library, IT-support, building maintenance, mechanical and electrical workshops.

*
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The Niels Bohr Institute offers the following educations (a B.Sc. is three years and an M.Sc. is another 
two years):
Physics B.Sc. and M.Sc. with sub-specialisations in:

• Astrophysics
• Geophysics
• Meteorology (only B.Sc.)
• Bio- and medical physics
• Quantum physics
• Physics for high school teachers
• General physics

Nanoscience B.Sc. and M.Sc. (together with the Department of Chemistry and the Department of Biology) 
Climate Change M.Sc. (cross-disciplinary education anchored at the Department of Geosciences and 
Natural Resources Management)

Year 2010 2011 2012 2013 2014
B.Sc. 145 174 145 156 149
Female fraction 0.23 0.25 0.25 0.28 0.28
M. Sc. 95 74 92 81 101
Female fraction 0.37 0.28 0.33 0.22 0.25

Year 2010 2011 2012 2013 2014
B.Sc. 49 52 50 64 62
Female fraction 0.20 0.29 0.26 0.36 0.34
M.Sc. 22 20 20 24 29
Female fraction 0.27 0.30 0.20 0.38 0.28

Physics

Nanoscience

Students admitted 2010-2014
The number of students admitted in a 12-month period (September 30th). The vast majority enrol 
by September 1st.

Statistics on M.Sc, B.Sc and PhD students
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Physics Nanoscience
B.Sc. M.Sc. Total B.Sc. M.Sc. Total
485 237 722 173 57 230
0.25 0.30 0.26 0.32 0.28 0.31

B.Sc. from Physics Nanoscience

UCPH (Denmark) 67 16

DTU (Denmark) 3 0

AU (Denmark) 2 0

SDU (Denmark) 2 0

Other (non-Denmark) 27 13

Total 101 29

Year 2010 2011 2012 2013 2014
B.Sc. Physics 84 59 72 76 88
M.Sc. Physics 70 57 56 71 66
B.Sc. Nanoscience 18 16 16 21 27
M.Sc. Nanoscience 17 25 12 20 16

Statistics on M.Sc, B.Sc and PhD students

Statistics  I  NBI   I

This means that 34% of the Physics students and 45% of the Nanoscience students had a B.Sc. degree 
from another university. It should be noted that the number of Nanoscience M.Sc.’s is somewhat lower 
than the number of B.Sc.’s finishing in the same year, as many Nanoscience students choose to take a 
M.Sc. in another subject, such as Chemistry, Physics or Biology.

Degrees
The number of degrees awarded in a 12-month period (by September 30th):

Background of M.Sc. students
As the B.Sc. is in Danish, most students come from Denmark. The M.Sc. is offered in English and the 
backgrounds of the students are more diverse. The numbers below are from the enrolment in 2014.
Of 101 M.Sc. students starting an M.Sc. in Physics, 28 had a nationality other than Danish. Some of 

these had a B.Sc. from Denmark and some of the Danes had a B.Sc. from another country.

Total number of students
By October 1st 2013 the following number of students were enrolled in the study programmes. 
The bottom number is the female fraction.
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Year 2013 2014

M.Sc. CCIMA 25 35

Climate Change
The M.Sc. education in Climate Change, Impacts, Mitigation, and Adaptations was first established in 
2013 so no students have finished yet. The intake for the two years was:

Year 2009 2010 2011 2012 2013 2014
Total - 108 131 145 152 160
New enrolments 27 44 43 41 46 45
- Danish PhD students 15 22 28 23 20 23
- Non Danish PhD students 12 22 15 18 26 25
- Female PhD students 4 18 14 14 19 10
PhD theses 17 24 22 18 35 -

The number of enrolments rose significantly from 2009 onwards due to a political decision to raise the 
number of PhD students at the Danish universities in general. This also partly explains why the total 
number of PhD students has been rising since that year. However, it is also important to notice that 
a considerable number of PhDs choose to apply for a leave of absence sometime during their study. 
  The total number of PhD students in November 2014 is not directly comparable to the numbers of the 
previous years, since the count is usually done in January of the following year and we normally have 
a high number of PhD defences in November and December.

PhD students

Statistics on M.Sc, B.Sc and PhD students
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Collaboration with industry is an increasingly 
important part of the activities at the Niels Bohr 
Institute. As they cover a wide span of research, 
many different branches of industry and busi-
ness are interesting to us. Presently, we are col-
laborating with the financial sector (banks, 
insurance), agriculture (sawmill, food), energy 
and climate (meteorological research, oil and 
gas, catalysts, environmental), consultants and 
various advanced technologies in space 
technologies and other advanced apparatus 
technologies, to mention a few.

We arrange a series of annually recurring 
networking days, where we cover different  
aspects of our relationships with industry, in 
particular, networking between students and 
industry. But other agendas are just as important – 
networks between our scientific staff and potential 
developers and suppliers of instruments for 
research is an upcoming theme, particularly 
in light of our activities in space science 
and astronomy, ESS, MAX IV and the coming 
upgrade of CERN.

In the recent months, we have been tracking former  
students at NBI in order to create an alumni network. 
It is to both our benefit and theirs, as they will 
be able to stay in touch with former classmates and 
we will be able to see where an education at 
NBI can take you. 

Over the past year, we have also had a focus 
on innovation and IPR. Before 2012, we had 
very few invention disclosures, in 2013 we had 
three and in 2014 we will have seven. This is 
a new trend and the inventions are almost all 
within optics and quantum technologies, including  
solid-state physics and biophysics. This is a 
development we strongly encourage and are 
eager to follow this in coming years. It will 
hopefully lead to spin-offs and licenses. 

We are currently updating our website to strengthen 
our existing connections with industry and are 
also working to develop new connections. The 
aim is to make it easy for companies to connect with 
us, whatever the nature of the collaboration they 
seek, whether it be recruitment, research, 
student- or research employment, assistance 
with a development project etc.

In order to promote  industrial use of ESS and 
MAX IV we are participating in two industry portals, 
one for Small Angle X-ray Scattering (NXUS) 
and one for X-ray and Neutron Imaging. NXUS 
is led by prof. Lise Arleth from NBI and is a pilot 
project to enhance industrial use of X-rays and 
neutrons through collaborations with university 
scientists. The project is sponsored by the 
University and the Capital Region of Copenhagen. 
To evaluate the progress of NXUS and project 
proposals from interested industrial partners, a 
steering group has been appointed, consisting of 
representatives from University of Copenhagen, 
The Technical University of Denmark, The capi-
tal region of Denmark and the confederation of 
Danish Industry. The project has been running 
since 2013 and 10 companies, mostly from the 
pharmaceutical or the life science sector, have 
successfully conducted projects.  The idea is to 
collaborate with industry groups using x-ray and 
neutron based techniques and showing them the 
capabilities for analysis of matter. The first projects 
are of no direct cost for the company with the 
expectation that if the projects are successful, 
the company will return with a full cost contract. 
One of the companies has already made a 
commercial contract for 2015. 

NBI is also participating in the Imaging Portal 
at DTU using high resolution laboratory x-ray 
tomography  equipment with the same purpose 
of showing industry the new capabilities that will 
open with ESS and MAX IV.

Industry Collaboration and Innovation
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At the Institute, we offer a wide range of activities to 
the public. The Institute’s public outreach department 
employs 2.5 FTE including a science journalist/
editor and a webmaster/photographer. Our public 
outreach strategy is to brand the Niels Bohr Institute 
as (1) a research institute at the forefront of science, 
spending the funding from our sponsors for the 
benefit for society and (2) an exciting and challenging 
place to work and study.

Media
Annually, we produce about 60 press releases 
about new scientific results and news about 
awards, grants and promotions received by the 
researchers. The news is written in both Danish 
and English and sent out to national and international 
media. They are also published on the NBI website, 
which has more than 130.000 visitors per month.

We are very engaged in making videos about physics, 
filmed lectures, documentaries about experiments, 
what it is like to study physics etc. The videos are 
produced professionally and Danish Broadcasting 
Corporation, DR has broadcast most of them 
on national TV. We have hundreds of high-quality 
videos and they are produced in both Danish and 
English. 

Events:
Public Schools. Our activities include outreach 
to public schools. Three times a year we invite 
about 35 pupils (more than a hundred each year) 

to spend a week at the Institute where they follow 
the activities, attend lectures, perform experiments, 
watch the night sky through a telescope, etc 
guided by two of our students. The pupils come 
from all over Denmark and there is a long waiting 
list. They have to write a motivated application in 
order to be accepted. Unfortunately, this activity 
is limited because we can only do it in weeks with no 
lectures for students.

High Schools. High school students can also 
come to the institute for three days to hear about 
studying physics and experience lectures.  This 
takes place once a year and we take up to 60 high 
school students. We also have many high school 
classes visiting for a day to hear about a special 
topic and carry out an experiment. Then, once 
a year, we have an Open House for high school 
student where they can come and hear about studying 
physics.

We arrange an annual conference for public and 
high school teachers, where they get to spend a 
whole day and hear talks about the newest advances 
in physics. There are typically about 150 attendees 
from all over the country at this event. 

On a Friday evening in October (Culture Night in 
Copenhagen), we have an open house where 
the public can come and meet the researchers, hear 
popular talks, visit the labs, see exhibitions, watch 
physics demonstrations etc. About 3000 visitors 
– adults, young people and families come to this event.

Public Outreach Activities
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Some years ago, one of our former post docs 
created a new initiative ‘Science and Cocktail’, 
where popular talks are given in Christiania to an 
audience of 500 or so young people. Science and 
Cocktails was awarded the Genius Prize in 2014 for 
science communication by the Danish Association 
of Science Journalists.

Info-sites
We have a special website ‘Questions in Physics’, 
where we answer questions about physics from 
the public. The site is very popular and has around 
26.000 page views a month.

Another very popular site is an encyclopedia that 
explains physical subjects for secondary school 
pupils and high school students in a very educational 
and well-explained way, complemented by illustrations 
or animations. The site has around 15.000 users 
(21.000 page views) a month.

Almanakken is an astronomical calendar, where 
you can check when the Sun rises and sets each 
day and what astronomical phenomena you can see 
in the night sky. (10.000 page views a month).

Who, What, Where is a series of portraits of important 
Danish people in science including Niels Bohr, H.C. 
Ørsted, Ole Rømer etc.

Arts and Tours
There is an exciting and lively interplay between art 
and science at NBI. We encourage this interaction 
and fund it by external private foundations. Examples 
are the artwork showing CERN particle traces on 
our building, the mobile illustrating the Bohr atomic  
model, the relief showing the four Nobel Prize 
winners from the Institute and we were also recently 
involved in a music concert lecture about Madame 
Curie, X-rays and radioactivity.  

Although the Niels Bohr Archive is not formally part 
of the Institute, the Archive is a very important element 
in our public outreach concerning Niels Bohr. We 
keep the office of Niels Bohr and the famous Auditorium 
A, where the foundations of quantum mechanics 
were developed, as they were during the time of 
Niels Bohr. The staff of the Archive is very active in 
giving nearly daily guided tours to the public.

Public Outreach Activities
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NBI website

http://www.nbi.ku.dk/english/
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Strengths

• NBI has a number of high profile research groups 
funded by large external grants from the Danish 
National Research Foundation and the ERC. 
The groups have a high international visibility, 
particularly within quantum optics, quantum 
technologies, climate physics, astrophysics, stellar 
and planetary sciences, biophysics, cosmology 
and particle physics.

• NBI covers all branches of physics and there is 
a strong ‘NBI spirit’ among the staff. The staff is 
proud of being part of the Institute.

• NBI has a strong brand, based on its history and 
name. This attracts high-quality international  
students and scientists at all levels. The old  
building at Blegdamsvej is also an invaluable as-
set.

• We have a strong and efficient technical and  
administrative staff who are willing to make an extra  
effort and have a flexible approach to problems.

• We have an excellent student base with a broad 
range of very good students. 

• Via NBIA, the Theoretical Particle Physics 
Group and the DARK Cosmology Centre there 
is a strong visitor programme for shorter and 
longer term stays.

• We have a competitive funding basis that acknow- 
ledges quality in terms of overhead that is directly 
channelled to the Institute.

Opportunities

• The ESS and the MAX IV facilities provide new 
opportunities for expanding in biophysics, 
solid-state physics and applications. The proximity 
to these facilities will enable us to attract high-
quality staff and students. The opportunities also 
include new collaborations with industries.

• Quantum technologies are a highly competitive 

and expanding area where innovations are 
appearing rapidly. NBI has the opportunity to 
be one of the world leading centres in turning basic 
science into new technologies.

• The new Niels Bohr Building provides new 
opportunities for fostering interdisciplinary 
collaborations between the groups within NBI 
and with groups outside NBI where all are under 
the same roof.

• The strong brand of NBI should enable us to 
attract a significant number of high-quality full 
degree MSc students from Europe and overseas. 
An ideal ratio between Danish and foreign 
students would be about 50:50.

• We have the potential for using the ‘Niels Bohr 
Brand’ more actively to attract the best Danish 
students for our bachelor studies and put more 
emphasis on quality than quantity in the uptake 
of new students.

• The tenure track system that is in place since 
2014 provides us with a new instrument to recruit 
excellent new staff in a competitive way.

Strengths, Opportunities and Challenges
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• It is difficult to get space in terms of offices and 
laboratories for expanding new activities. This 
might severely hinder our potential for attracting 
new activities

• The grants for several of our large externally 
funded centres expire and new funding from the 
ERC and other sources must be raised in order to 
maintain the activities on the same level.

• When NBI moves to the new building, we risk losing  
a significant portion of our identity that today is 
rooted in the old buildings at Blegdamsvej.

• We have difficulties in finding funding for compe- 
titive start up grants that can attract international 
staff at the highest level.

• It will be difficult to raise future funding for 
investments in infrastructure like upgrades for  
CERN, new telescopes, etc. as 50% of the funding 
is expected to come from the university and the 
University of Copenhagen does not have 
centrally based strategic funds.

• The ratio between basic funding and external 
funding will be strongly towards external funding 
which will limit our strategic capabilities. 

• Our educational system should both give the 
stronger as well as weaker students the chance 
to fully develop their potential. 

• We should avoid over-bureaucratisation in order to 
maintain our flexibility and international compe-
tiveness and ensure that our scientific staff can 
devote as much as time as possible to research 
and teaching.

• We need to make sure that, given our yearly target 
number of PhD enrolments, we have the hightest 
possibly quality of  PhD students and accompanying 
PhD education, with in addition a healthy balance 
between foreign and danish PhD students. 

• We need to make sure that the right actions are in 
place to improve gender balance at all levels, i.e. 
students, postdocs and permanent staff.

Strengths, Opportunities and Challenges

Challenges

Strengths, Opportunities and Challenges  I  NBI   I
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APPENDIX

In this appendix we have listed some of the key bibliometric data. 
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Appendix

NBI’s total number of publications from 1966- 2013:          10,426

Peer reviewed articles:                                                   9,712

Number of publications

Table 1: The total number of publications in the period 2009 - 2013. 
The numbers are from Web of Science, Core Collection in the indicated years.  
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Appendix

Articles Impact Factor >20

Journal Impact factor (Web of Science) on associated 
journal: 5-year factor

Number

Accounts of Chemical Research 22,507 1
Acta Crystallographica. Section A: 
Foundations of Crystallography

30,646 1

Nature 36,235 26
Nature Materials 36,732 1

Nature Methods 20,454 1
Nature Nanotechnology 33,781 5
Nature Photonics 30,773 1
Physics Reports 20,574 3
Reviews of Modern Physics 44,436 2
Science 32,452 24

Table 2: Listed are publications in journals with an impact factor >20 in the period 2009 - 2013 
associated with the Niels Bohr Institute.
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Journal Impact factor (Web of Science) on associated 
journal: 5-year factor

Number

Accounts of Chemical Research 22,507 1
Acta Crystallographica. Section A: 
Foundations of Crystallography

30,646 1

Nature 36,235 26
Nature Materials 36,732 1

Nature Methods 20,454 1
Nature Nanotechnology 33,781 5
Nature Photonics 30,773 1
Physics Reports 20,574 3
Reviews of Modern Physics 44,436 2
Science 32,452 24

Table 3: Listed are the number of publications associated to NBI in journals with impact factor >6. 
The publications are from the period 2009 - 2013. 

Journal Impact factor (Web of Science) on associated 
journal: 5-year factor

Number

A C S Nano 11,708 5
Accounts of Chemical Research 22,507 1
Acta Crystallographica. Section A: 
Foundations of Crystallography

30,646 1

Acta Crystallographica. Section D: 
Biological Crystallography 

7,038 1

Advanced Functional Materials  9,920 1
Advanced Materials 12,813 4
American Chemical Society. Journal 9,766 4
Angewandte Chemie (International Edition) 13,195 5
Annual Review of Biophysics 17,729 1
Applied Catalysis B: Environmental 6,052 1
Astronomy and Astrophysics Review 14,108 2
Astrophysical Journal Supplement Series 11,438 15
Bioinformatics  6,051 1
Cell Metabolism 17,770 1
Chemistry of Materials  6,949 1
Current Opinion in Genetics & Development 8,040 1
Diabetes 8,301 1
E M B O Journal 8,833 1
I S M E Journal 7,850 1
Journal of Cell Biology 9,947 1
Journal of Physical Chemistry Letters 6,217 1
Lab On a Chip 6,497 1
Laser & Photonics Reviews 8,772 1
Leukemia 8,205 1
Materials Today 10,451 1
Molecular Ecology 6,347 1
Nano Letters 13,843 16
National Academy of Sciences. Proceedings 10,472 18

Articles Impact Factor >6

Continues on next page ...
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Nature 36,235 26
Nature Chemical Biology 16,052 2
Nature Communications 7,396 6
Nature Geoscience 11,920 5

Nature Materials 36,732 1
Nature Methods 20,454 1
Nature Nanotechnology 33,781 5
Nature Photonics 30,773 1
Nature Physics 18,557 12
NeuroImage 6,608 1
Nucleic Acids Research 7,417 6
P L o S Genetics 9,173 1
Physical Review Letters 7,013 168
Physics Reports 20,574 3
Progress in Neurobiology 10,056 1
Reports on Progress in Physics 14,356 4
Reviews of Geophysics 11,341 1
Reviews of Modern Physics 44,436 2
Science 32,452 24
Small 8,262 2

Articles Impact Factor >6 

Continued from page 57 
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Number of articles in Nature:       23
Number of articles in Science:     13

1 - Rapid formation of large dust grains in the luminous supernova 2010
By: Gall, Christa; Hjorth, Jens; Watson, Darach; et al.
NATURE  Volume: 511   Issue: 7509   Pages: 326-+   Published: JUL 17 2014 

2 - Three regimes of extrasolar planet radius inferred from host star metallicities 
By: Buchhave, Lars A.; Bizzarro, Martin; Latham, David W.; et al.
NATURE  Volume: 509   Issue: 7502   Pages: 593-+   Published: MAY 29 2014 

3 - Circular polarization in the optical afterglow of GRB 121024A 
By: Wiersema, K.; Covino, S.; Toma, K.; et al.
NATURE  Volume: 509   Issue: 7499   Pages: 201-+   Published: MAY 8 2014 

4 - A ring system detected around the Centaur (10199) Chariklo 
By: Braga-Ribas, F.; Sicardy, B.; Ortiz, J. L.; et al.
NATURE  Volume: 508   Issue: 7494   Pages: 72-+   Published: APR 3 2014 

5 - The remnant of a merger between two dwarf galaxies in Andromeda II
By: Amorisco, N. C.; Evans, N. W.; van de Ven, G.
NATURE  Volume: 507   Issue: 7492   Pages: 335-+   Published: MAR 20 2014 

6 - Change in the chemical composition of infalling gas forming a disk around a protostar 
By: Sakai, Nami; Sakai, Takeshi; Hirota, Tomoya; et al.
NATURE  Volume: 507   Issue: 7490   Pages: 78-+   Published: MAR 6 2014 

7 - An Exceptionally Bright Gamma-Ray Burst 
By: Fynbo, Johan P. U.
SCIENCE  Volume: 343   Issue: 6166   Pages: 34-35   Published: JAN 3 2014 

8 - GRB 130427A: A Nearby Ordinary Monster 
By: Maselli, A.; Melandri, A.; Nava, L.; et al.
SCIENCE  Volume: 343   Issue: 6166   Pages: 48-51   Published: JAN 3 2014 

9 - Optical detection of radio waves through a nanomechanical transducer
By: Bagei et al
NATURE Volume 507, Issue 7490, Pages 81-85 (Published MAR 6 2014)

Nature / Science Articles from 2009 - 2014

2014

Table 4: Listed here are the publications from NBI in Nature and Science in the period 2009 - 2013. 

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=T2t9oB3lgsyh97unWSU&page=3&doc=29&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=T2t9oB3lgsyh97unWSU&page=9&doc=82
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=T2t9oB3lgsyh97unWSU&page=10&doc=100
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=T2t9oB3lgsyh97unWSU&page=14&doc=139&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=T2t9oB3lgsyh97unWSU&page=17&doc=167
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=T2t9oB3lgsyh97unWSU&page=18&doc=180
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=T2t9oB3lgsyh97unWSU&page=30&doc=291
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=T2t9oB3lgsyh97unWSU&page=30&doc=292
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1 - Dissipative production of a maximally entangled steady state of two quantum bits 
By: Lin, Y.; Gaebler, J. P.; Reiter, F.; et al.
NATURE  Volume: 504   Issue: 7480   Pages: 415-+   Published: DEC 19 2013 

2 - Stellar Spin-Orbit Misalignment in a Multiplanet System 
By: Huber, Daniel; Carter, Joshua A.; Barbieri, Mauro; et al.
SCIENCE  Volume: 342   Issue: 6156   Pages: 331-334   Published: OCT 18 2013 

3 - Slowly fading super-luminous supernovae that are not pair-instability explosions 
By: Nicholl, M.; Smartt, S. J.; Jerkstrand, A.; et al.
NATURE  Volume: 502   Issue: 7471   Pages: 346-+   Published: OCT 17 2013 

4 - Curiosity at Gale Crater, Mars: Characterization and Analysis of the Rocknest Sand Shadow 
By: Blake, D. F.; Morris, R. V.; Kocurek, G.; et al.
Group Author(s): MSL Sci Team 
SCIENCE  Volume: 341   Issue: 6153     Article Number: 1239505   Published: SEP 27 2013 

5 - Soil Diversity and Hydration as Observed by ChemCam at Gale Crater, Mars 
By: Meslin, P-Y.; Gasnault, O.; Forni, O.; et al.
Group Author(s): MSL Sci Team 
SCIENCE  Volume: 341   Issue: 6153     Article Number: 1238670   Published: SEP 27 2013 

6 - A ‘kilonova’ associated with the short-duration gamma-ray burst GRB130603B 
By: Tanvir, N. R.; Levan, A. J.; Fruchter, A. S.; et al.
NATURE  Volume: 500   Issue: 7464   Pages: 547-549   Published: AUG 29 2013 

7 - Onset of deglacial warming in West Antarctica driven by local orbital forcing 
By: Fudge, T. J.; Steig, Eric J.; Markle, Bradley R.; et al.
Group Author(s): WAIS Divide Project Members 
NATURE  Volume: 500   Issue: 7463   Pages: 440-+   Published: AUG 22 2013 

8 - Martian Fluvial Conglomerates at Gale Crater 
By: Williams, R. M. E.; Grotzinger, J. P.; Dietrich, W. E.; et al.
Group Author(s): MSL Sci Team 
SCIENCE  Volume: 340   Issue: 6136   Pages: 1068-1072   Published: MAY 31 2013 

9 - Kepler-62: A Five-Planet System with Planets of 1.4 and 1.6 Earth Radii in the Habitable Zone 
By: Borucki, William J.; Agol, Eric; Fressin, Francois; et al.
SCIENCE  Volume: 340   Issue: 6132   Pages: 587-590   Published: MAY 3 2013 

10 - A sub-Mercury-sized exoplanet 
By: Barclay, Thomas; Rowe, Jason F.; Lissauer, Jack J.; et al.
NATURE  Volume: 494   Issue: 7438   Pages: 452-454   Published: FEB 28 2013 

11 - Eemian interglacial reconstructed from a Greenland folded ice core 
By: Dahl-Jensen, D.; Albert, M. R.; Aldahan, A.; et al.
Group Author(s): NEEM Community 
NATURE  Volume: 493   Issue: 7433   Pages: 489-494   Published: JAN 24 2013 

2013

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=1&doc=9
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=11&doc=104&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=11&doc=106&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=16&doc=152
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=16&doc=153&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=20&doc=196&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=20&doc=199
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=34&doc=340&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=37&doc=362
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=47&doc=469
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=10&SID=T2t9oB3lgsyh97unWSU&page=53&doc=529
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1 - A Particle Consistent with the Higgs Boson Observed with the ATLAS Detector at the 
Large Hadron Collider 
By: Aad, G.; Abajyan, T.; Abbott, B.; et al.
Group Author(s): ATLAS Collaboration 
SCIENCE  Volume: 338   Issue: 6114   Pages: 1576-1582   Published: DEC 21 2012 

2 - Natural and anthropogenic variations in methane sources during the past two millennia 
By: Sapart, C. J.; Monteil, G.; Prokopiou, M.; et al.
NATURE  Volume: 490   Issue: 7418   Pages: 85-88   Published: OCT 4 2012 

3 - Kepler-47: A Transiting Circumbinary Multiplanet System 
By: Orosz, Jerome A.; Welsh, William F.; Carter, Joshua A.; et al.
SCIENCE  Volume: 337   Issue: 6101   Pages: 1511-1514   Published: SEP 21 2012 

4 - A magnified young galaxy from about 500 million years after the Big Bang 
By: Zheng, Wei; Postman, Marc; Zitrin, Adi; et al.
NATURE  Volume: 489   Issue: 7416   Pages: 406-408   Published: SEP 20 2012 

5 - Kepler-36: A Pair of Planets with Neighboring Orbits and Dissimilar Densities 
By: Carter, Joshua A.; Agol, Eric; Chaplin, William J.; et al.
SCIENCE  Volume: 337   Issue: 6094   Pages: 556-559   Published: AUG 3 2012 

6 - An abundance of small exoplanets around stars with a wide range of metallicities 
By: Buchhave, Lars A.; Latham, David W.; Johansen, Anders; et al.
NATURE  Volume: 486   Issue: 7403   Pages: 375-377   Published: JUN 21 2012 

7 - Transiting circumbinary planets Kepler-34 b and Kepler-35 b 
By: Welsh, William F.; Orosz, Jerome A.; Carter, Joshua A.; et al.
NATURE  Volume: 481   Issue: 7382   Pages: 475-U85   Published: JAN 26 2012 

8 - One or more bound planets per Milky Way star from microlensing observations 
By: Cassan, A.; Kubas, D.; Beaulieu, J. -P.; et al.
NATURE  Volume: 481   Issue: 7380   Pages: 167-169   Published: JAN 12 2012 

2012

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=17&SID=T2t9oB3lgsyh97unWSU&page=1&doc=5
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=17&SID=T2t9oB3lgsyh97unWSU&page=1&doc=5
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=17&SID=T2t9oB3lgsyh97unWSU&page=14&doc=135
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=17&SID=T2t9oB3lgsyh97unWSU&page=17&doc=168
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=17&SID=T2t9oB3lgsyh97unWSU&page=17&doc=169
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=17&SID=T2t9oB3lgsyh97unWSU&page=25&doc=248
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=17&SID=T2t9oB3lgsyh97unWSU&page=33&doc=326
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=17&SID=T2t9oB3lgsyh97unWSU&page=57&doc=565
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=17&SID=T2t9oB3lgsyh97unWSU&page=59&doc=588
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1 - Kepler-16: A Transiting Circumbinary Planet 
By: Doyle, Laurance R.; Carter, Joshua A.; Fabrycky, Daniel C.; et al.
SCIENCE  Volume: 333   Issue: 6049   Pages: 1602-1606   Published: SEP 16 2011 

2 - An Extremely Luminous Panchromatic Outburst from the Nucleus of a Distant Galaxy 
By: Levan, A. J.; Tanvir, N. R.; Cenko, S. B.; et al.
SCIENCE  Volume: 333   Issue: 6039   Pages: 199-202   Published: JUL 8 2011 

3 - A closely packed system of low-mass, low-density planets transiting Kepler-11 
By: Lissauer, Jack J.; Fabrycky, Daniel C.; Ford, Eric B.; et al.
NATURE  Volume: 470   Issue: 7332   Pages: 53-58   Published: FEB 3 2011 

4 - Evidence for a spin-aligned neutron-proton paired phase from the level structure of Pd-92 
By: Cederwall, B.; Moradi, F. Ghazi; Back, T.; et al.
NATURE  Volume: 469   Issue: 7328   Pages: 68-71   Published: JAN 6 2011 

1 - Kepler-9: A System of Multiple Planets Transiting a Sun-Like Star, Confirmed by Timing 
Variations 
By: Holman, Matthew J.; Fabrycky, Daniel C.; Ragozzine, Darin; et al.
SCIENCE  Volume: 330   Issue: 6000   Pages: 51-54   Published: OCT 1 2010 

2 - Quantum entanglement between an optical photon and a solid-state spin qubit 
By: Togan, E.; Chu, Y.; Trifonov, A. S.; et al.
NATURE  Volume: 466   Issue: 7307   Pages: 730-U4   Published: AUG 5 2010 

3 - An asymmetric explosion as the origin of spectral evolution diversity in type Ia supernovae 
By: Maeda, K.; Benetti, S.; Stritzinger, M.; et al.
NATURE  Volume: 466   Issue: 7302   Pages: 82-85   Published: JUL 1 2010 

4 - Hydrogen Isotopes Preclude Marine Hydrate CH4 Emissions at the Onset of 
Dansgaard-Oeschger Events 
By: Bock, Michael; Schmitt, Jochen; Moeller, Lars; et al.
SCIENCE  Volume: 328   Issue: 5986   Pages: 1686-1689   Published: JUN 25 2010 

5 - A relativistic type Ibc supernova without a detected gamma-ray burst 
By: Soderberg, A. M.; Chakraborti, S.; Pignata, G.; et al.
NATURE  Volume: 463   Issue: 7280   Pages: 513-515   Published: JAN 28 2010 

2011

2010

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=25&SID=T2t9oB3lgsyh97unWSU&page=18&doc=175
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=25&SID=T2t9oB3lgsyh97unWSU&page=25&doc=247
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=25&SID=T2t9oB3lgsyh97unWSU&page=43&doc=427
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=25&SID=T2t9oB3lgsyh97unWSU&page=47&doc=461
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=U2QMSXW7MHFYbcPjEGp&page=12&doc=120
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=U2QMSXW7MHFYbcPjEGp&page=12&doc=120
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=U2QMSXW7MHFYbcPjEGp&page=19&doc=181
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=U2QMSXW7MHFYbcPjEGp&page=22&doc=220
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=U2QMSXW7MHFYbcPjEGp&page=24&doc=232
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=U2QMSXW7MHFYbcPjEGp&page=24&doc=232
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=U2QMSXW7MHFYbcPjEGp&page=40&doc=400
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1 - A gamma-ray burst at a redshift of z approximate to 8.2 
By: Tanvir, N. R.; Fox, D. B.; Levan, A. J.; et al.
NATURE  Volume: 461   Issue: 7268   Pages: 1254-1257   Published: OCT 29 2009 

2 - Cooper pair splitter realized in a two-quantum-dot Y-junction 
By: Hofstetter, L.; Csonka, S.; Nygard, J.; et al.
NATURE  Volume: 461   Issue: 7266   Pages: 960-963   Published: OCT 15 2009 

3 - Holocene thinning of the Greenland ice sheet 
By: Vinther, B. M.; Buchardt, S. L.; Clausen, H. B.; et al.
NATURE  Volume: 461   Issue: 7262   Pages: 385-388   Published: SEP 17 2009 

4 - Recent Warming Reverses Long-Term Arctic Cooling 
By: Kaufman, Darrell S.; Schneider, David P.; McKay, Nicholas P.; et al.
Group Author(s): Arctic Lakes 2k Project Members 
SCIENCE  Volume: 325   Issue: 5945   Pages: 1236-1239   Published: SEP 4 2009 

2009

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=U2QMSXW7MHFYbcPjEGp&page=9&doc=85
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=U2QMSXW7MHFYbcPjEGp&page=10&doc=91
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=U2QMSXW7MHFYbcPjEGp&page=11&doc=109
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=U2QMSXW7MHFYbcPjEGp&page=12&doc=115
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1 - Experimental demonstration of quantum 
memory for light 
By: Julsgaard, B; Sherson, J; Cirac, JI; et al.
NATURE  Volume: 432   Issue: 7016   
Pages: 482-486   Published: NOV 25 2004 
Times Cited: 501 

2 - Eight glacial cycles from an Antarctic 
ice core 
By: Augustin, L; Barbante, C; Barnes, PRF; et al.
Group Author(s): EPICA Community Members 
NATURE  Volume: 429   Issue: 6992   
Pages: 623-628   Published: JUN 10 2004 
Times Cited: 832 

3 - High-resolution record of Northern 
Hemisphere climate extending into the last 
interglacial period 
By: Andersen, KK; Azuma, N; Barnola, JM; et al.
Group Author(s): N Greenland Ice Core Project 
NATURE  Volume: 431   Issue: 7005   
Pages: 147-151   Published: SEP 9 2004 
Times Cited: 739 

4 - A new Greenland ice core chronology for the 
last glacial termination 
By: Rasmussen, SO; Andersen, KK; Svensson, AM; 
et al.
JOURNAL OF GEOPHYSICAL RESEARCH-AT-
MOSPHERES  Volume: 111   Issue: D6     
Article Number: D06102   Published: MAR 21 
2006 
Times Cited: 534 

5 - Observation of a new particle in the 
search for the Standard Model Higgs boson 
with the ATLAS detector at the LHC 
By: Aad, G.; Abajyan, T.; Abbott, B.; et al.
Group Author(s): ATLAS Collaboration 
PHYSICS LETTERS B  Volume: 716   Issue: 1   
Pages: 1-29   Published: SEP 17 2012 
Times Cited: 1,684 

Renowned Articles 2004-2013

Table 5: Listed here are the renowned articles with more than 500 citations  in the period 2004 
- 2013. Between 2004 and 2013 NBI had 147 publications with 100-400 citations 
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http://apps.webofknowledge.com/CitingArticles.do?product=UA&SID=Z1HLJoK5PoFLe7j3JZ7&search_mode=CitingArticles&parentProduct=UA&parentQid=32&parentDoc=4&REFID=76850146&betterCount=534&excludeEventConfig=ExcludeIfFromNonInterProduct&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=Refine&qid=32&SID=Z1HLJoK5PoFLe7j3JZ7&page=1&doc=1&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=Refine&qid=32&SID=Z1HLJoK5PoFLe7j3JZ7&page=1&doc=1&cacheurlFromRightClick=no
http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=Refine&qid=32&SID=Z1HLJoK5PoFLe7j3JZ7&page=1&doc=1&cacheurlFromRightClick=no
http://apps.webofknowledge.com/CitingArticles.do?product=UA&SID=Z1HLJoK5PoFLe7j3JZ7&search_mode=CitingArticles&parentProduct=UA&parentQid=32&parentDoc=1&REFID=439114302&betterCount=1684&excludeEventConfig=ExcludeIfFromNonInterProduct&cacheurlFromRightClick=no
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Statistics over Permanent Staff

Age Male, Danish Male, Non-Danish Female, Danish Female, Non-Danish
35-40 3 3 1 2
40-45 9 0 1 1
45-50 4 3 3 0
50-55 8 5 2 0
55-60 8 0 1 0
60-65 6 2 0 0
65-70 4 1 0 0
Total 42 14 8 3 67

Female, Non-Danish

Female, Danish

Male, Non-Danish

Male, Danish

35-40 40-45 45-50 50-55 55-60 60-65 65-70

16

14

12

10

8

6

4

2

Age

The table and graph below summarizes the composition of our current permanent scientific 
staff in terms of age, gender and nationality (Danish vs. non-Danish)
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Collaboration
Committee

Introduction to NBI Hiring plan  
Below follows the 2013-2017 hiring plan that was finalized in January 2013.
This plan reflects the plans that were in place at that time, and also gives at the end an overview of 
filled positions in the previous five-year period.

Since two years have passed since this plan, we have included an addendum, which includes an 
overview of the positions that were filled in the last two years, along with an update of the hiring plan. 
During the spring of 2015 a process leading to a further update of the hiring plan will be initiated. 

Hiring Plan 2013 - 2017
The Research Committee set out in the fall of 2011 to make a new hiring plan for the Niels Bohr Institute (NBI) 
for the period 2012 to about 2016 and slightly beyond. Comments were included from the Teaching Committee, 
the research group leaders and the Senior Faculty. The hiring plan will serve as the basis for the opening of 
new permanents scientific positions at NBI.

The Research Committee has interviewed all research groups at NBI in order to estimate and judge the 
scientific excellence of the research groups and their need for new staff. The Research Committee was 
impressed by the high level of activities, the enthusiasm that vividly could be felt in the groups and the amount 
of exciting science that is performed.  The criteria used as guidance for making the plan have been:

• international level of the group based on publication record, high-impact and total 
• potential for new scientific breakthroughs
• active research environment with many students and post docs on all levels
• current and potential future funding level 
• international recognition
• young talent in the group
• to secure teaching at a high level in a broad range of physical disciplines

The plan gives guidance to the management of the institute about important new scientific opportunities with 
potential for growth of high level activities. It also gives the young talented non-permanent staff guidance to 
which fields the institute considers sufficiently important for new hires, so that they can plan their careers 
accordingly. Finally it gives possible external funders insight in new, growing activities that are worthwhile to 
invest in. 

The research committee consisted of Dorthe Dahl Jensen, Jens Jørgen Gaardhøje (as of Sept. 2012), Uffe 
Gråe Jørgensen, Mogens Høgh Jensen (until Aug. 2012), Jesper Nygård, Eugene Polzik (as of July 2012) 
and Robert Feidenhans’l (chairman, until Aug. 2012), Niels Obers (chairman, as of Sept. 2012). 

Additional comments
The Research Committee noted two issues that were not considered as part of its original mandate, but 
which nearly all of the research groups mentioned:

Recruitment and Hiring Plan 2013-2017
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Year Position Description
2013 One lektor position in cosmology This position is part of the Freja program 

launched by the Science Faculty
One lektor position in experimental neutron scattering This position is externally financed
One lektor position in theoretical biocomplexity This position is from the embedding of CMOL

One lektor position in particle-/astrophysics phe-
nomenology

This position is part of the 2007-2011 renewal plan 
and the agreement between NBI and Discovery 
Center for the first period

2014 One lektor position in experimental high energy physics This position is part of the embedment of the Dis-
covery Center during the second period

2015 One lektor position in cosmology This position is part of the embedment agreement 
between NBI and DARK Cosmology Centre

Details of the announced area will be decided in 
2015

2016

• Parallel to the need of high level scientific staff there is an equal need for highly skilled and well 
trained academic and technical staff for the development of experimental physics. The international com-
petitiveness of the research groups is relying increasingly on access to high level infrastructure and the 
ability to develop sophisticated equipment such as ice core drills, telescopes, in-house experimental 
setups for quantum science, nano science facilities, satellites, x-ray and neutron instruments, particle 
detectors etc. Hence it is necessary also to regularly monitor the development of the technical staff and 
make strategic plans.

• The activities at the Niels Bohr Institute, including staff on temporary contracts, have been growing dramatically 
over the last five to six years and are still growing. A concern of several groups was the lack of space 
that could arise after the planned move to the Niels Bohr Building in 2016/17 when all groups will move 
to the new buildings. This may potentially have negative consequences for the active and lively scientific 
environment that clearly is present in all groups at the Institute. 

Finally, the Research Committee made an evaluation of the last hiring plan and noted that most positions 
have been filled, a few are still under way. The Research Committee also noted that several new high level 
hirings have been possible, which were not directly foreseen in the old hiring plan. The Research Committee 
positively recognized that the plan is flexible enough to have made this possible. 

Committed new positions for the period 2013-2017
Obligations from contracts with Centers of Excellence, previous hiring plans, etc. will open 8 positions, 
which are listed below.
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Year Position Description
2013 One lektor position in cosmology This position is part of the Freja program 

launched by the Science Faculty
One lektor position in experimental neutron scattering This position is externally financed
One lektor position in theoretical biocomplexity This position is from the embedding of CMOL

One lektor position in particle-/astrophysics phe-
nomenology

This position is part of the 2007-2011 renewal plan 
and the agreement between NBI and Discovery 
Center for the first period

2014 One lektor position in experimental high energy physics This position is part of the embedment of the Dis-
covery Center during the second period

2015 One lektor position in cosmology This position is part of the embedment agreement 
between NBI and DARK Cosmology Centre

Details of the announced area will be decided in 
2015

2016

New positions for the period 2013-2017
The six scientific positions listed below are proposed to be filled in the coming period. The timing in filling 
the positions will depend in part on the possibility for obtaining external funding to back the activities. 
The Research Committee also proposes one ATAP position in instrumentation, while further considerations are 
needed concerning two additional positions, see below.

One position in Astrophysics. A position will be opened in exoplanetary science. The existing group is 
involved in microlensing, transit, and radial velocity exoplanet searches, as well as several overlapping 
areas, including formation of the solar system, and the structure and evolution of stars. The position will 
ideally cover several of these fields.

One position in experimental condensed matter physics with emphasis on novel materials. Solid 
state materials are important for several research areas, including quantum science, structural investigations 
of condensed matter, and interdisciplinary projects in nano science. Moreover, novel classes of solid state 
systems are currently of great interest. The position is intended to strengthen condensed matter research, 
e.g. by bridging between materials synthesis, characterization, and device applications. The position is 
necessary for maintaining local experimental activities for research and training at a high level.

One position in theoretical particle physics. The position should be in theoretical particle physics in its broadest 
sense. A preference will be towards quantum field theory, gravity or the Standard Model and beyond, as well 
as its use in particle physics phenomenology.

One position in experimental biophysics. The position should strengthen current research efforts on 
cellular biophysics, membrane thermodynamics, biophotonics, and molecular biophysics. The position is 
in an interdisciplinary environment at the cross road between physics, medicine and the biological disciplines.

One position in quantum optics theory. The position should be a seen broadly within theoretical quantum 
optics with the emphasis on quantum aspects of interaction of light with matter.

One position in e-science could be opened, but is dependent on having the right candidate and his/her 
ability to attract sufficient external funding. The group is exceedingly active in collaborations with several 
groups at NBI, DIKU and Rigshospitalet and the research is backed by a significant amount of external funding. 
Such a position will also strengthen the synergy with the ESS Data Management Center.

2017 One lektor position in ice core and climate activities This position is the embedment at the end of the 
second period of Centre for Ice and Climate

The position should supplement the research 
fields of the Ice and Climate group. These fields 
include ice core and climate research, both 
experimental and theoretical

A lektor position in solid state physics / quantum de-
vices

This position is the embedment position at the 
end of the first period of Center for Quantum 
Devices
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Areas for further considerations
Planetary Science. NBI has a very active and internationally recognized group within planetary science, in  
particular related to Mars, which is subcritical and lacks external funding. The group lacks a new position for a  
scientist with a strong knowledge in the physics and exploration of our solar system, and who will be able to 
participate in NBI’s existing strong technological and scientific involvement in the exploration of Mars. The 
Research Committee has appointed a search committee to suggest potential candidates at the professor 
level along with identification of possible sources of significant external funding. 

Solid earth geophysics. NBI lacks activities in the strategically important area of solid earth geophysics. A 
long term strategic plan for the field must be made for the University in collaboration with the geophysical 
activities at the Institute for Geography and Geology in order to maximize the impact in this important area 
and secure significant external funding.

Positions for young talent and new activities
Attracting new staff at the highest international level is crucial for NBI. Emphasis will be put on attracting 
staff that is able to create and build new research activities, including attracting major external funding. 
Hence, NBI will consider creating new openings for permanent positions for young talent that is able to be 
self financed via personal external grants for the first five years. This will secure both competitive staff and 
sufficient flexibility to exploit new opportunities.  
The Head of Institute can post such extraordinary job openings based on positive recommendations from the 
Research Committee and the relevant research groups. Additional positions can only be created when the need is  
not covered by the suite of positions defined in the basic hiring plan. Moreover, it is still essential for the Institute to 
maintain a balanced distribution of positions across its scientific disciplines and teaching areas and these 
parameters will also be taken into account by the management. The pledge by the institute to announce 
such permanent positions in the relevant area will only cover a limited time frame, while the subsequent hiring 
process must follow the usual criteria and procedures for hiring of permanent staff at NBI, including open, 
international competition.  

Letters of intent from interested candidates will be received by the Head of Institute. The Research Committee will 
consider these on a case to case basis and also request additional material from the candidate or external 
advisors if needed. The key criteria are scientific excellence, productivity and teaching ability. Candidates 
with substantial funding that includes funding for hiring PhDs and post docs or grants for larger infrastructure 
will be given preference. The number of additional positions of this type may be of the order of one per 
year on average.  

Professor plan
The research committee has also made a plan for coming professorships within the Institute. The 
committee proposes five to seven new professorships to be filled in the coming period.

• One professorship in Cosmology. The DARK cosmology group has only one professorship. We 
recommend that the area is strengthened by a second professorship to secure the future development 
of the field by attracting new major funding after the second period of the DARK Centre. 

• One professorship in astrophysics (from the previous professor plan). The area is rapidly expanding 
and needs to be secured by another professorship, in particular in view of the coming retirements 
and in light of the expanding activities.

• One professorship in ice core related research: A professorship with the special obligation to 
maintain the ice core library should be opened.



   I 71       Appendix  I  NBI   I

 

Appendix

• One or two professorships in experimental condensed matter physics. The high level of activity 
in experimental programs (for example neutron scattering (ESS) and quantum sciences) warrants 
posting of additional full professorship(s) in the area. 

• One or two professorships in experimental biophysics. The field of experimental biophysics is 
growing and has a good potential, also for significant synergy with medical physics. Significant 
further growth of the area is expected and it must be strengthened by new professorships.

The Research Committee proposes that the profile of the faculty is monitored regularly by the 
committee and that opening of additional professorships may be proposed to the Head of Institute 
throughout the period when deemed appropriate.

The NBI Faculty Renewal plan 2007-2011, the result:
The Research Committee has also made a review of the hirings that have occurred in the past period. The 
previous hiring plan contained ten positions in the NBI Faculty renewal plan 2007-2011 (attached as 
appendix), and in addition a professor plan suggesting six professorships. The plan was followed closely, 
and the review shows the validity of a long term hiring plan – and also the necessary flexibility. The review 
gave the following results:

In total 10 new lektor and 15 professorships positions were filled. Out the 15 professorships, 5 were filled by 
new external scientists, the remaining 10 were filled by internal staff. 

• Theoretical Cosmology (embedment, DARK). Steen Hansen 2007
• Theoretical Biophysics (embedment, CMOL). Namiko Matarai 2009
• Two Experimental Nanophysics positions. Kim Lefmann 2008 and Peter Lodahl 2011 (embedment, Quantop)
• One Theoretical Nanophysics related position. Jens Paaske 2009
• One Experimental CERN-high energy physics related position.  Jørn Beck Hansen 2009
• One Astroparticle/High Energy Phenomenology position. Will be announced as the embedment position 

for the Discovery Center
• One Position in Submillimetre Observational Astronomy (ALMA). Will be advertised in 2012
• One Theoretical Cosmology position. Under evaluation, was advertised in 2011, not yet filled
• One position in Theoretical Geophysics. Not advertised

Result of the Professor plan 2007-2011
• Experimental Coherent Quantum Solid State Physics. Peter Lodahl 2011, Charlie Marcus 2012
• Theoretical Coherent Quantum Solid State Physics. Anders Sørensen, Karsten Flensberg, Per Hedegård 2012
• Experimental Particle Physics. Peter Hansen 2010
• Theoretical High Energy Physics. Charlotte Kristjansen, Niels Obers, Poul Henrik Dam-gaard 2011
• Theoretical Geophysics. Not advertised
• Astrophysics. Not advertised

Additional Positions
A number of additional positions have been filled in the period 2007-2011 or are currently being evaluated 
after an advertisement in 2011, but the positions listed were not originally mentioned in neither the renewal 
plan nor in the professor plan. The positions were typically embedding positions, Freja stipends or positions 
that were related to extraordinary opportunities.
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Lektor positions
• Katrine Krogh Andersen was hired in 2007 as part of the embedment plan for Ice and Climate, but 

immediately got a leave of absence to work for the Climate Conference in 2010.
• Anders Svensson and Bo Vinther were hired in 2012 in geophysics. One of these positions was due to 

the departure of Katrine Krogh Andersen, the other position was an embedment position in Ice and Climate. 
The advertisements were in 2011.

• Marianne Vestergaard (Freja stipendiate, lektor 2010), Cosmology (DARK)
• Stephanie Xella (Freja stipendiate, lektor 2009), High Energy Physics
• Joachim Matthiesen, lektor 2009. A position from the earlier hiring plan 1998-2003

Professorships:
• Eigil Kaas 2007, professor in Meteorology (professorship from the previous hiring plan)
• Thomas Blunier 2010, professor in Ice and Climate (embedment position)
• Kim Sneppen 2010, professor in Biocomplexity (embedment, CMOL)
• Jesper Nygård 2011, professor MSO in Experimental Nanophysics (UNIK funding)
• Johan Fynbo 2011, professor MSO in Cosmology
• Charlie Marcus 2012, externally funded professorship  in quantum physics
• Markus Jochum 2012, professor in oceanography
• Ian Bearden 2012, professor MSO in didactics

New positions at NBI from LIFE 2012:
• Kell Mortensen, professor
• Lise Arleth, professor MSO
• Lars Holm Øgendal, lektor
• Steen Laugesen Hansen, lektor

2012 NBI positions:

Position Description
One position within theoretical cosmology Under evaluation

This position is part of the previous hiring plan 2007-2012
One position in Submillimetre Observational As-
tronomy

Under evaluation
This position is part of the previous hiring plan 2007-2012

One lektor position in oceanography Offered but not filled
This position is part of the new initiative in oceanography sup-
plementing the hiring of the new professor that has been 
employed since August 2012
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Instrumentation. The Research Committee recognized the need for highly skilled technical staff and 
recommended that a position of an ATAP engineer must be opened.  The position requires a person with a 
strong knowledge in the technological as well as the scientific development of modern astronomy in order 
to initiate, guide, and prioritize the development of NBI’s involvement in new instrument projects on Danish 
as well as international scale. The position is part of the instrument team of group 2, but involves strong 
interaction and collaborative efforts with both of the two astronomy groups at NBI and the staff at the workshop. 
The position might also involve teaching in courses on astronomical techniques and instrumentation. This 
position was announced and filled in 2012.

Addendum (updated Dec 2014)
This hiring plan will be updated during the Spring of 2015 leading to our 2015-2019 hiring plan.

Positions that were filled during 2012-2014 are as follows: 

2013
• Sune Toft, lektor in theoretical cosmology
• Jes Jørgensen, lektor in observational astronomy
• Ala Trusina, lektor in theory of physics of biological systems
• Brian Møller Andersen, lektor in theoretical condensed matter systems
• Subir Sarkar, professor in astroparticle physics
• Lise Christensen, lektor in extragalactic astrophysics and cosmology

2014
• Klaus Mosegaard, professor in geophysics
• Thomas Mejer Hansen, lektor in geophysics

2015
• Martin Pessah, professor MSO in theoretical astrophysics
• Albert Schliesser, lektor in experimental optomechanics
• Troels Petersen, lektor in experimental particle physics
• Lene Oddershede,  professor in experimental biophysics

Under review (start in 2015):
• lektor in numerical astrophysics
• professor in experimental biophysics
• lektor in theoretical particle physics

2014 update to hiring plan: 
• lektor in physics of neutron scattering(position related to ESS activities)
• lektor/professor in meteorology (position aimed at maintaining and strengthening of research and educational profile)
• lektor in theoretical astroparticle physics (in connection with DG Niels Bohr professorship of Subir Sarkar)
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Niels Bohr Lecture by 
Prof. Michael Roukes
12. november 2014 kl. 
15:15
Title: Integrated Neuro-
photonics: A Vision for 
Massively-Parallel Inter-
rogation of Brain Activity
Michael Roukes is a 

Robert M. Abbey Professor of Physics, Applied 
Physics, & Bioengineering at the California In-
stitute of Technology

Niels Bohr Lecture 
by Prof. Mark Raizen
01. oktober 2014 kl. 
15:15
Title: Breaking Barriers 
with Maxwell’s Demon
Mark Raizen holds the 
Sid W. Richardson Chair 
in Physics at the University 
of Texas at Austin, where 

he is a Professor of Physics. He pioneered the 
study of quantum chaos with cold atoms. 

Niels Bohr Lecture 
by Bert Schellekens
10. september 2014 kl. 
15:15
Title: Particle Physics in 
the Multiverse
Is our universe a single 
entity or part of a multi-
verse? Can the Standard 

Model of Particle Physics be derived uniquely 
from a fundamental theory, or is it just one of 
many possibilities?

Niels Bohr Lecture  
by Jim White
23. april 2014 kl. 15:15
Title: Abrupt Climate 
Change: The View from 
the Past, Present and 
Future 
This talk will discuss 
abrupt change, as seen 

in the past in ice cores, as seen today, and 
what may be coming in the future.

Niels Bohr Lecture 
and NBIA Colloquium  
by Julia Collins
06. december 2013 kl. 
11.15 
Title: A Knot’s Tale: 
Three great men, two 
smoking boxes, one bril-
liant wrong idea...
Julia studied mathematics 

at the University of Bath. In May 2011 she com-
pleted her PhD at the University of Edinburgh.

Niels Bohr Lecture 
by Dr. Peter Jenni
13. november 2013 kl. 
16:00
Title: The long journey 
to the Higgs boson and 
beyond at the LHC
Former ATLAS Collabo-
ration Spokesperson, has  
become a Guest Scien-

tist with the Albert-Ludwigs-University Freiburg, 
Germany, keeping his full engagement with the 
ATLAS experiment.

Niels Bohr Lectures 2013 / 2014
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Niels Bohr Lectures 2013 / 2014

Niels Bohr Lecture 
by Prof. Achim Rosch
23. oktober 2013 
kl. 15:15

Title: Magnetic whirls in 
chiral magnets: skyrmi-
ons and monopoles
Prof. Achim Rosch, In-

stitut fuer Theoretische Physik, Universitaet zu 
Koeln

Niels Bohr Lecture 
by Professor  
Priyamvada Natarajan
25. september 2013 kl. 
15:15
Title: From seeds to be-
hemoths: tracking the 
formation of supermas-
sive black holes in the 
universe

Priyamvada Natarajan, Professor in the Depart-
ments of Astronomy and Physics at Yale University.

Niels Bohr Lecture 
by Prof. Subir Sarkar
04. september 2013 kl. 
15:15
Title: Connecting inner 
space and outer space
Prof. Subir Sarkar is 
working at the Niels Bohr 
International Academy at 

NBI, and the University of Oxford.

Niels Bohr Lecture 
by Prof. Jeff Kimble
12. juni 2013 kl. 15:15
Title: Quantum Net-
works
Kimble became a profes-
sor of physics at Caltech 
in 1989. He was named 
Valentine Professor in 
1997 and director of the 

Institute for Quantum Information and Matter at 
Caltech in 2011. 
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