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Curriculum Vitae

Research experience

1/20 — present Co-Director, Harvard-MIT Center for Ultracold Atoms, Harvard University,
Cambridge, MA

1/19 —present  George VVasmer Leverett Professor of Physics, Harvard University, Cambridge,
MA.

1/18 — present ~ Co-Director, Max Planck-Harvard Research Center for Quantum Optics,
Harvard University, Cambridge, MA.

2/12 —12/18 Professor of Physics, Harvard University, Cambridge, MA.
Development of quantum gas microscope for creating highly controllable many-
body quantum systems of ultracold atoms; Application: Quantum simulation of
condensed matter systems.
- Cold atom Fermi-Hubbard antiferromagnet
- Fermi gas microscope
- Interacting Harper Hofstadter model
- Measurement of entanglement entropy through quantum interference
Quantum thermalization

7/10 — 2/12 Associate Professor of Physics, Harvard University, Cambridge, MA.
- Quantum magnetism in optical lattices
8/05 — 6/10 Assistant Professor of Physics, Harvard University, Cambridge, MA.

- Single atom - single lattice site imaging in a Hubbard regime optical lattice
- Direct detection of Mott insulator with quantum gas microscope

4/03 - 8/05 Postdoctoral research position at JILA, Boulder, CO., with Deborah Jin.
- Creation of a fermionic condensate of ultracold atoms. This condensate of
generalized Cooper pairs is considered to be the first realization of a
fermionic superfluid in the strongly interacting BCS-BEC crossover regime.
- Realization of a molecular Bose-Einstein condensate, created from
an ultracold gas of fermionic atoms.

3/00 — 4/03 PhD in experimental Physics:

- First experiments with Bose-Einstein condensates in three
dimensional optical lattices.

- Quantum Phase transition from a superfluid to a Mott insulator in
an ultracold gas of atoms.

- Experiments on topics of quantum information and quantum optics in the
group of T. Hansch, Ludwig—Maximilians-Universitat, Munich, and Max-
Planck Institut fir Quantenoptik, Garching.

- The thesis was awarded with the American Physical Society prize for best
thesis in AMO physics, DAMOP 2004, and the William L. McMillan award
for outstanding contributions in condensed matter physics



1/99 — 2/00 Diploma Thesis in experimental Physics:

“Transport of magnetically trapped atoms: a simple approach to Bose-Einstein
condensation”. (T. Hansch, Ludwig-Maximilians-Universitat, Munich)

1/90 -1/00 Research projects on Holography, wave dynamics, and holographic fraud

prevention, final laureate of the German national science competition “Jugend
Forscht”

Education
4/03 Ludwig-Maximilians-Universitat in Munich, Germany
PhD in experimental physics, Summa cum laude
4/94 — 2/00 Ludwig-Maximilians-Universitat in Munich, Germany
Completed the German diploma in physics; final grade: with distinction
8/80 — 8/93 School in Munich; completed with Abitur 1993;
Awards

Vannevar Bush Faculty Fellowship (2018)

APS Fellowship (2017)

I.1. Rabi Prize in Atomic, Molecular and Optical Physics, (APS) DAMOP 2013
2013 BEC Award (Saint Feliu BEC conference)

AAAS Newcomb Cleveland Prize (2012, most outstanding research article published in
Science in 2010/2011)

The MacArthur Foundation Fellowship (2011)
Alfred P. Sloan Award (2007)

Otto Klung — Weberbank Award (2005) (award for outstanding young scientists in
Germany)

William L. McMillan Award (2004) (University of Illinois) (for outstanding
contributions in condensed matter physics)

Thesis award of the American Physical Society (APS) DAMOP 2004,

Teaching

Development of lab sequences: “Principles of Scientific Inquiry” covering topics of
oscillations, waves, optics, acoustics. The lab includes an exploratory term project;
Development of a teaching lab sequence for non-physicists on mechanics,
electromagnetism, waves and optics;

Design of an advanced course on “Laser Physics and modern Optics”

Teaching of classes on: “Electromagnetism,” “Wave Phenomena,” and “Quantum Optics”

Outreach



e Deutsches Museum, Munich, Germany: Member of the board of curators, development of
exhibition objects for new optics exhibition, e.g. large beam imaging white light
interferometer

e Art collaboration with Julianne Swartz, New York: Outreach through “moments of
wonder”

Publications - Research Highlights

Markus Greiner’s research interest is centered on exploring many-body quantum mechanics with
ultracold quantum gases. The main research topic is quantum simulations of condensed matter
models. This opens the possibility of addressing fundamental questions of modern solid-state
physics with ultracold atom experiments. Other research topics include quantum information and
guantum optics experiments.

Recent research highlights include the first realization of a Fermi-Hubbard antiferromagnet,
the first measurement of entanglement entropy of an itinerant quantum system, the
observation of quantum thermalization through entanglement, the first quantum magnetism
in optical lattices, and the first direct detection of Mott insulators through single atom - single
lattice site imaging. This was achieved in a novel type of quantum simulator he developed with
his group, a “quantum gas microscope,” providing pristine single atom quantum control.
Previous research achievements include the first realization of a fermionic superfluid in ultracold
atoms (D. Jin), and the first realization of a Mott insulator in optical lattices (I. Bloch, T.W.
Hénsch).
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