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PhD in Physics Harvard University
Cambridge, MA June 2007
Supervisor: Prof. Antonio H. Castro Neto (Boston University)

Diploma in Physics Heidelberg University
Heidelberg, Germany May 2001

Research Interests
Condensed Matter Theory, Quantum Theory, Atomic Physics. I study many-body physics of ultra-
cold atoms and solid state systems. The interests of my group range from investigating conceptual
questions to working in direct collaboration with experimental groups, as evidenced by my publi-
cations. A recent focus of my group has been emergent phenomena of driven many-body systems.
In optical lattices, these include inducing a synthetic gauge field for neutral atoms, and creating an
effectively frustrated lattice, resulting in a chiral superfluid forming therein. In solid state systems,
these include light-induced dynamics in superconductors and graphene. This research focus is part
of our broader agenda to investigate many-body dynamics, dynamic and equilibrium phase transi-
tions, and collective phenomena such as superfluidity. Methodically we employ numerous techniques,
ranging from analytical renormalization approaches to numerical simulations.

Teaching/Mentoring Experience
I currently supervise one post-doctoral researcher in my group, seven graduate students and five
undergraduates. The studies that are given as Refs. 1, 2, 4-8, 10-17 were performed by undergraduate
and graduate students, and by post-doctoral scientists under my supervision since 2011.
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During my time as a professor, I have held a graduate seminar on ultra-cold atoms and solid state
physics every term. In each summer term I hold an undergraduate seminar, in which Bachelor and
Master students give presentations on statistical physics, many-body theory and quantum physics.
In the winter term of 2012, I taught ’Introduction to Theoretical Physics 1’, which is the required
theory class for physics freshmen. In the summer term of 2015 and in the current summer term, I am
teaching ’Condensed matter and ultra-cold atoms’, a theory class that is aimed at Master students,
and which is well-received. In the winter semester of 2015, I taught a freshman seminar for scientific
computing, and supervised the student projects that are performed as part of our ’Computing in
Science’ curriculum. In addition, I have taught numerous sections since 2011.

During my post-doctoral employment at the Joint Quantum Institute, I mentored a graduate student
from the University of Maryland, which lead to three publications, Refs. 24, 26, 28, listed below.

During my PhD studies, I worked as a Teaching Fellow at Harvard University for numerous under-
graduate and graduate classes. These range from Introductory Mechanics and Relativity, Electricity,
Magnetism, and Waves and Introductory Electromagnetism, to the graduate classes Modern Optics
and Quantum Electronics, by Prof. L. Hau, Quantum Theory of Solids, by Prof. P. Martin, and
Statistical Physics, by Prof. S. Sachdev.
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Book contributions
L. Mathey, S.-W. Tsai, and A. H. Castro Neto, Ultracold Atomic Gases: Novel States of Matter,
Encyclopedia of Complexity and Systems Science, Dr. R. A. Meyers (Ed.) (Springer Heidelberg,
2009).

Talks and Posters
Control of many-body systems via external driving DESY colloquium, Hamburg, 2016 (talk).

Effective field theories in ultra-cold atom systems Holography workshop, Hamburg, 2016 (talk).

Bose-Einstein condensation in frustrated lattices DPG Meeting, Hannover, 2016 (talk).

Probing superfluidity via laser stirring UMD seminar, College Park, 2015 (talk); Sant Feliu, 2015
(poster); Oldenburg seminar, 2015 (talk); Utrecht workshop, 2015 (talk); Imperial college, 2016
(talk).

Noise correlations in ultra-cold atom systems Hannover seminar, 2015, (talk).

Redistribution of phase fluctuations in a periodically driven cuprate superconductor Nice, 2014 (talk);
Benasque, 2014 (talk); Ustron, 2014 (talk); CFEL workshop, Hamburg, 2015 (talk); PIER Workshop,
2015 (talk).

Wolfgang Pauli Lecture: Topological Defects in Condensed Matter and Cosmology (with Marc Hind-
marsh) Hamburg University, 2014 (talk).

Dynamic and equilibrium phase transitions Rice University, 2014 (talk); SFB Workshop, 2013 (talk).

Condensation in frustrated optical lattices DPG Meeting, 2014 (talk); ICAP, Washington, 2014
(poster).

Artificial gauge fields and photoconductivity CUNY Workshop, 2013 (talk); Princeton, 2013 (talk);
Hanover, 2013 (talk).

Quantum Phases of strongly correlated Bose-Fermi mixtures Weizmann Institute, 2012 (talk).

Dynamic vortex unbinding following a quantum quench in bosonic mixtures Joint Quantum Institute,
University of Maryland, 2011 (talk); BEC 2011, Sant Feliu (poster); Lexi Symposium, 2011 (talk);
CUNY Workshop, 2012 (talk), Lyon Conference, 2012 (talk); ICAP Conference Paris, 2012 (poster);
Caltech, 2012 (talk); UC Riverside, 2012 (talk); Technion, 2012, KITP Santa Barbara, 2012 (talk);
Krakow, 2012 (talk); Heidelberg, 2012 (talk); Katowice, 2012 (talk); Aarhus, 2012 (talk);

Many-Body Physics of Bosonic Mixtures in 1D Stony Brook University, 2010 (talk); GRK Collo-
quium, University of Hamburg, 2011 (talk).

Phase-fluctuating regime of ring-shaped condensates APS April Meeting, Washington, 2010 (talk);
APS March Meeting, Portland, 2010 (talk).

A supercritical superfluid and vortex unbinding following a quantum quench Condensed Matter Sem-
inar at the University of Maryland, 2010 (talk); DAMOP, Houston, 2010 (talk); NIST Seminar, 2009
(talk); DAMOP, University of Virginia, 2009 (talk); University of Hamburg, 2010 (talk); Physics of
Quantum Electronics, Snowbird, 2010 (talk); Ecole Normale Superieure, Paris, 2010 (talk); Institut
d’Optique, Palaiseau, 2010 (talk); Laboratoire de Physique Theorique, Toulouse, 2010 (talk); Joint
Quantum Institute, University of Maryland, 2011 (talk).
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Collisional Cooling of ultra-cold atom ensembles using Feshbach resonances APS March Meeting,
Pittsburgh, 2009 (talk); DAMOP, Pennsylvania State University, 2008 (talk); Physical Chem-
istry/Chemical Physics Seminar, College Park, 2010 (talk).

Counterflow and paired superfluidity in one-dimensional Bose mixtures in optical lattices APS March
Meeting, New Orleans, 2008 (talk).

Creating a supersolid in one-dimensional Bose mixtures NIST Seminar, 2008 (talk); ICAP, University
of Connecticut, 2008 (poster); Seminar at Georgetown University, 2008 (talk).

Phase-locking transition of coupled low-dimensional superfluids NIST Seminar, 2007 (talk); Seminar
at Yale University, 2007 (talk); Seminar at George Mason University, 2007 (talk); APS March
Meeting, Denver, 2007 (talk).

Commensurate Mixtures of ultra-cold atoms in one dimension ICAP, Innsbruck, 2006 (poster); Sem-
inar at Boston University (talk).

Competing Types of Orders in two-dimensional Bose-Fermi Mixtures ICAP, Innsbruck, 2006 (poster);
APS March Meeting, Baltimore, 2006 (talk).

Noise Correlations in one-dimensional ultra-cold atom systems Seminar at MIT (talk); APS March
Meeting, Los Angeles, 2005 (talk).

Luttinger Liquid of Polarons in one-dimensional Bose-Fermi mixtures Seminar at MIT (talk); ICAP,
Rio de Janeiro, 2004 (talk); DAMOP, Boulder, 2003 (poster); ICAP, MIT, 2002 (poster).

Research funding
SFB 925. In my first year I successfully applied to join the Sonderforschungsbereich (SFB) 925. In
2015, I was instrumental in a successful renewal of this SFB, by providing substantial collaborative
work and laying out key directions of study for the new funding period of the SFB.

CUI. During my time here, my colleagues and myself successfully applied for the German Excellence
Initiative which resulted in the Centre for Ultrafast Imaging. Again, I contributed strong intercon-
nectivity and key strategic directions, such as the emergence in driven systems, which establishes an
intellectual interface of cold atom and solid state physics.

DFG. I have successfully applied for the financial support for PhD students, under a DFG ’Nor-
malverfahren’.

Stipends. I have successfully applied for PhD stipends, in particular one from the China Scholarship
Council.

General audience presentations
Superfluidity and Superconductivity General audience talk (’Ringvorlesung’) at the University of
Hamburg.

Christmas lecture Christmas tradition of the Physics department of the University of Hamburg.

Service
Organization of a workshop on ’Holography’

Wolfgang Pauli Topical Lecture on ’Topological Defects in Condensed Matter and Cosmology’

Organization of a workshop on ’Emergence in driven solid-state and cold-atom systems’

Serving on the PhD commission of the Hamburg Physics Department, 2013 – Present

Serving on a hiring commission of a junior faculty position, 2012

Organization of a student-run seminar on Condensed Matter Theory, Harvard University, 2004–2006
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Awards and Honors
White Prize for Excellence in Teaching, Harvard University, 2004

German Merit Foundation (Studienstiftung des Deutschen Volkes), 1995–2004


