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Research interests
Complex systems Multiscale analysis, networks, critical transitions, game theory, agent-basedmodels

Sustainability Social-ecological systems, ecological economics, public goods, food systems, multilevel governance
Energy systems Photosynthesis, bioenergetics, solar-to-fuel conversion, lifecycle analysis, energy transitions

Theoretical physics Statistical physics, biophysics, quantum biology, open quantum systems, quantum foundations

Education
Doctor of Philosophy in Physics 25 Nov. 2013
THE UNIVERSITY OF QUEENSLAND Brisbane, Australia
• Thesis: Multiscale analysis and optimisation of photosynthetic solar energy systems
• Advisors (ARC Centre of Excellence for Engineered Quantum Systems): Prof. Gerard Milburn, Prof. Tom Stace
• Advisors (Institute for Molecular Bioscience): Prof. Ben Hankamer, Dr Michael Landsberg
• Examiners: Prof. James Durrant, Prof. Alexandra Olaya-Castro

Bachelor of Science with Honours in Physics 12 Dec. 2005
THE UNIVERSITY OF QUEENSLAND Brisbane, Australia
• Thesis: The test of time: Relational-time quantummechanics in a linear ion trap
• Courses studied: QuantumField Theory, Stochastic Dynamics, QuantumOptics, Advanced Electromagnetic Theory, General
Relativity

• Advisor: Prof. Gerard Milburn
• Class: IIA
• Examiners: Prof. AndrewWhite, Prof. Andrew Doherty

Bachelor of Science (Physics) and Bachelor of Arts (Psychology, Philosophy) 23 Jul. 2004
THE UNIVERSITY OF QUEENSLAND Brisbane, Australia
• GPA: 6.0/7.0

Publications
IN PREPARATION
• A.K. Ringsmuth, S. Radosavljevic, B. Garcia-Mon, L. Elsler, M. Schlüter. Cross-scale interactions in social-ecological systems.
(Literature review; in prep.)
• A.K. Ringsmuth & I.H.M. van Stokkum. Improving photosynthesis is a multiscale biophysical economics problem. (Original
theoretical work; in prep.)

JOURNAL PAPERS
• A.K. Ringsmuth, S. Lade, M. Schlüter. Cross-scale cooperation enables sustainable use of a common-pool resource. (In
review with Proceedings of the Royal Society: B).
• A. Capretti, A.K. Ringsmuth, J. van Velzen, A. Roznick, R. Croce, T. Gregorkiewicz. Nanophotonics of higher-plant photosyn-
thetic membranes. Light: Science Applications (2019)8:5.
• A. Marais, B. Adams, A.K. Ringsmuth, M. Gruber, S. Smith, M. Ferretti, R. Hendrikx, I. Sinayskiy, T. Kruger, R. van Grondelle.
The future of quantum biology. Journal of the Royal Society Interface 15: 20180640 (2018).
• A.K. Ringsmuth, M.J. Landsberg and B. Hankamer. Can photosynthesis enable a global transition from fossil fuels to solar
fuels, to mitigate climate-change and fuel-supply limitations? Renewable and Sustainable Energy Reviews, 62 (2016) 134-163.
• B. Kahler, S. Mistry, A. Moule, A.K. Ringsmuth, P. Case, A. Thomson, T. Holcombe. Revascularization outcomes: a prospec-
tive analysis of 16 consecutive cases, Journal of Endodontics, 40:3, 333-338 (2014).
• M. Oey, I. L. Ross, E. Stephens, J. Steinbeck, J. Wolf, K. A. Radzun, J. Kügler, A. K. Ringsmuth, O. Kruse and B. Hankamer.
RNAi knock-down of LHCBM1, 2 and 3 increases photosynthetic H production efficiency of the green alga Chlamydomonas
reinhardtii, PLOS ONE, 8(4): e61375 (2013).
• A.K. Ringsmuth, G.J. Milburn and T.M. Stace. Multiscale photosynthetic and biomimetic excitation energy transfer, Nature
Physics, 8:7, 562-567 (2012).
• A.K. Ringsmuth andG.J. Milburn. Entangling a nanomechanical resonator with amicrowave field, Journal of ModernOptics,
54:13, 2223-2235 (2007).

TECHNICAL REPORTS
• A.K. Ringsmuth (2013). Multiscale analysis and optimisation of photosynthetic solar energy systems (Peer-reviewed PhD the-
sis, University of Queensland). arXiv:1402.5966 [physics.bio-ph].
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• A.K. Ringsmuth (2013). Quantum-engineered carbon fixation? – Considering opportunities for enhanced carbon-fixation tech-
nologies throughquantumengineering. Prospective study commissionedby the advisory board to theARCCentre of Excellence
for Engineered Quantum Systems at the University of Queensland.
• Consulted to the International Energy Agency (IEA) for the Australian report on biological hydrogen production for the IEA
Hydrogen Implementation Agreement (2012).

CONFERENCE PROCEEDINGS
• A.K. Ringsmuth T.M. Stace and G.J. Milburn. Insights into long-range, high-temperature quantum coherence in quantum
dotnetworks fromphotosynthesis. QuantumElectronicsConferenceonLasersandElectro-Optics (CLEO/IQEC/PACIFICRIM), 2011,
2095-2096 (2011).

Research experience

Stockholm Resilience Centre, Stockholm University Stockholm, Sweden
POSTDOCTORAL RESEARCHER IN SOCIAL-ECOLOGICAL SYSTEM RESILIENCE June 2017–PRESENT
Within the group of A/Prof Maja Schlüter, I am developing stylised models of multiscale dynamics and cross-scale interac-
tions (CSIs) in social-ecological systems (SESs). This combines concepts and methods from ecological economics, evolution-
ary game theory,multiscale analysis, statistical physics and social psychology, to generate new insights into relations between
multiscale behaviour and critical transitions in SES (paper in review with Proc R Soc B). I am also leading a group of students
and postdocs from backgrounds in economics, biology, political science, mathematics and physics, to revise the foundations
ofmultiscale analysis in SES research. Using insights frommeasurement theory, dimensional analysis andmultiscale analysis
in the natural sciences, as well asmultilevel analysis methods from the social sciences, we are going beyond existing accounts
of CSIs, which areadhoc andoften contradictory (paper in prep). Concurrently, I amcoordinating a journal club focussedat the
interface between SES research and biophysical economics, aiming to understand fundamental thermodynamic constraints
to the structure and evolution of SESs.

Solardam Solar Energy Research Initiative, VU University Amsterdam Amsterdam, Netherlands
POSTDOCTORAL RESEARCHER IN BIOPHYSICS OF PHOTOSYNTHESIS October 2015–April 2017
I pursued multiple transdisciplinary lines of research and co-led a group collaboration. My main project studied cross-scale
optimisation tradeoffs in simplemultiscalemodels of photosynthetic systems under advice from A/Prof. Ivo van Stokkum and
Prof. Roberta Croce. These models are general enough for application to both natural and artificial photosynthetic systems,
to inform designs of improved fuel and food production systems (paper in prep). I also co-led an international collaboration.
We combined theoretical and computational methods to elucidate previously unknown nanoscale optical properties of light-
harvesting membranes in green plants, suggesting new design principles for light-harvesting systems (published in Light: Sci.
& App., 2019). I co-authored an opinion paper on the future of quantum biology, a field in which I worked duringmy PhD (pub-
lished in J. R. Soc. Interface, 2018). I supervised twomaster and two bachelor thesis projects which analysed various complex
systems, from nanophotonics and optimisation in photosynthesis to techno-economic analysis of charge storage systems,
lifecycle analysis of distributed data centres, and complex-network analysis of electrical smartgrids. I also worked with other
Solardam postdocs to organise, promote and conduct research symposia and vacation schools for bachelor and masters stu-
dents.

Independent research during sabbatical Brisbane, Australia
POSTDOCTORAL RESEARCHER IN PHOTOSYNTHESIS-BASED ENERGY SYSTEMS January 2014–June 2015
I took a sabbatical aftermyPhD and spent some time voluntarily expandingmydoctoral research. I co-authored a comprehen-
sive, interdisciplinary review paper, addressing whether and how photosynthetic systems can be engineered as viable energy
technologies and rapidly deployed to supplant enough fossil fuel supply to sustain a complex human economywhile also sus-
taining food systemsandnatural ecosystemsover the long term. Thiswork brings together evidence fromgeoscience, ecology,
economics, biology, chemistry and physics, as well as political considerations (published in Renew. & Sust. Energy Rev., 2016).
During this time I also worked as a consultant in clinical endodontics research projects, analysing radiographic images and
preparing scientific figures for publication.

ARC Centre of Excellence for EngineeredQuantumSystems, University of Queensland Brisbane, Australia
POSTDOCTORAL RESEARCHER IN PHOTOSYNTHESIS-BASED ENERGY SYSTEMS May 2013–June 2013
I completed a prospective study into the potential role of quantum engineering in developing high-performance carbon-
fixation technologies. This dealt primarily with natural and artificial photosynthetic systems. Prior work had focussed mainly
on quantum-dynamical effects in the initial light-harvesting stage of photosynthesis. Conversely, this project considered
whether the ‘downstream’ carbon-fixation stage of photosynthesismight also be improved through quantum engineering. In-
quiries regarding the findings of this project, described in my report, ‘Quantum-engineered carbon fixation?’ can be directed
to former EQuS director, Prof. Gerard Milburn.
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Clinical paediatric endodontics study Brisbane, Australia
RESEARCH CONSULTANT April 2013–July 2013
I contributed radiographic image analysis and statistical hypothesis testing to a research project conducted by endodontics
clinicians and researchers, assessing the efficacy of a new root canal treatment (published in J. Endodontics, 2014).

ARC Centre of Excellence for Engineered Quantum Systems, and Institute for
Molecular Bioscience, University of Queensland Brisbane, Australia

DOCTORAL RESEARCHER IN PHOTOSYNTHESIS-BASED ENERGY SYSTEMS 2007–2013
This transdisciplinary project addressed how light harvesting in photosynthetic systems, such as microalgal-cultivation and
artificial photosynthetic systems, can be most effectively analysed and optimised for scalable, sustainable fuel production. I
introducedmultiscale analysismethods fromcomplex systems theory to the field, as tool better able tohandlemultiscale,mul-
tiprocess complexities in photosynthetic energetics, compared with standard linear-process analysis. Within this framework I
studied relationships between composition, structure and energetics in key subsystems, such as the thylakoid membrane, in
which light-harvesting protein complexes (LHCs) are embedded. Coauthors and I pioneered the use of renormalisation theory
to assess the possibility of long-range quantumcoherence in excitation energy transfer through such LHCnetworks (published
in Nat. Phys., 2012). I also applied the structural-biology technique, single-particle electron microscopy to study Ångstrom-
scale structures of photosystem proteins extracted from ‘antenna-mutant’ microalgae. This resulted in the first 3D-structural
model of the photosystem I core complex from a green alga. Finally, I proposed a novel variational principle for maximising
productivity at each scale in an idealised photosynthetic system.

ARC Centre of Excellence for EngineeredQuantumSystems, University of Queensland Brisbane, Australia
DOCTORAL RESEARCHER IN NANOELECTROMECHANICAL SYSTEMS 2006
I mathematically modelled a technique for entangling the quantum state of a nanomechanical resonator – a device with po-
tential for diverse nanotechnological applications –with an electromagnetic field via an electric dipole treated as a qubit. This
allows the resonator state to be measured indirectly via the field (published in J. Mod. Optics, 2007). I completed this work
before transitioning into sustainable energy research, which became the focus of my PhD.

School of Physical Sciences, University of Queensland Brisbane, Australia
SCIENCE HONOURS RESEARCHER IN QUANTUM FOUNDATIONS 2005
This work questioned the fundamental role of so-called coordinate time in the standard formulation of quantummechanics.
I theoretically modelled an experiment, realisable in an ion trap, through which predictions of an alternative, ‘relational time’
formulation of quantum mechanics can be tested. This formulation is thought to be more compatible with general relativity
for developing quantum theories of gravity.

Selected conferences, presentations and research visits

CCS 2018: Conference on Complex Systems Thessaloniki, Greece
TALK: Multiscale renewable resource management by social pressure in social-ecological
systems.

Sep. 2018

Resilience 2017: Resilience Frontiers for Global Sustainability Stockholm, Sweden
ATTENDEE Aug. 2017

Invited visit to Freiburg Institute for Advanced Studies Freiburg, Germany
TALK: A scalable framework for maximising light-conversion efficiency in engineered
photosynthesis

Feb. 2017

17th International Congress on Photosynthesis Research Maastricht, Netherlands
TALK: Theoretically optimal light harvesting for scalable, maximal photosynthesis Aug. 2016

CCS2016: Conference on Complex Systems Amsterdam, Netherlands
ATTENDEE Sep. 2016

Science for Sustainability Conference Amsterdam, Netherlands
POSTER: Photosynthetic energy systems- the challenge of complex system optimisation Nov. 2015

The Future of Quantum Biology Durban, South Africa
TALK: How quantum biology can get serious about sustainable energy Dec. 2014

Quantum Effects in Biological Systems Berkeley, California, USA
POSTER: Insights into long-range, high-temperature coherence in quantum dot networks
from photosynthesis

Jun. 2012
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International Quantum Electronics Conference (IQEC) Sydney, Australia
POSTER: Insights into long-range, high-temperature coherence in quantum dot networks
from photosynthesis

Aug. 2011

Visiting research scholar at College of Chemistry, University of California, Berkeley Berkeley, California, USA
TALK: Renormalizedmultichromophoric quantum excitation energy transfer Jun. 2010

Quantum Effects in Biological Systems Cambridge, Mas., USA
TALK: Renormalizedmultichromophoric quantum excitation energy transfer Jun. 2010

Visiting research scholar at College of Chemistry, University of California, Berkeley Berkeley, California, USA
TALK: Towards high-efficiency solar energy harvesting technologies: Dependence of
photosynthetic efficiency on thylakoid membrane structure in green algae

Jul.–Aug. 2009

Invited visit to Department of Chemistry and Chemical Biology, Harvard University Cambridge, Mas., USA
TALK: Towards high-efficiency solar energy harvesting technologies: Dependence of
photosynthetic efficiency on thylakoid membrane structure in green algae

Jul. 2009

Skills
Computation Mathematica, Matlab, Python, C
Visualisation Adobe Creative Suite, SketchUp, VMD, Chimera, Eman
Productivity Linux, Mac, Windows, LaTeX, most common packages
Languages English (native), German (conversational), Dutch (basic), Swedish (basic), Spanish (basic)

Teaching, communication and enterprise

Co-advisor for master project on public goods games in complex social networks Stockholm, Sweden
STOCKHOLM RESILIENCE CENTRE, STOCKHOLM UNIVERSITY 2018–2019
• I am co-advising a student at the Norwegian University of Science and Technology on an agent-based modelling project.
We are studying climate change-related opinion dynamics in complex social networks. The aim is to characterise interplay
between network topology, agent predispositions and external political drivers.

Primary advisor on physics and energy systems innovation research projects for two
Master and two Bachelor theses Amsterdam, Netherlands

VU UNIVERSITY, AMSTERDAM 2016–2017
• Projects covered subjects from nanophotonics and optimisation in photosynthetic light harvesting to techno-economic
analysis of electrical storage systems, lifecycle analysis of distributed data centres, and complex-network analysis of elec-
trical smartgrids.

Lecturer in energy systems and sustainability Amsterdam, Netherlands
VU UNIVERSITY, AMSTERDAM 2016
• Contributed lectures to the transdisciplinary ‘BioSolar Cells’ master course, about photosynthesis-based energy systems in
thecontextof global systemssustainability. Myclassesemphasised the importanceofmultiscale, complex-systems thinking.

Lecturer and teaching assistant in Physics and Philosophy Brisbane, Australia
THE UNIVERSITY OF QUEENSLAND 2002–2013
• Courses taught: The Philosophy of Modern Physics (Second-year level; lecturer and teaching assistant (T. A.)), The Physical
Basis of Biological Systems (First-year level; T. A.), Electromagnetism, Optics, Relativity andQuantumPhysics I (First-year level;
T. A.), Physics and Engineering of Materials (First-year level; T. A.).

President of not-for-profit social enterprise, Styleshift, Inc. Brisbane, Australia
SUSTAINABLE BEHAVIOUR CHANGE COACHING SYSTEM 2011–2012
• Concept development, recruitment andmanagement of an international team of volunteers.

International dance instructor and actor International
SWING DANCING AND SCREEN ACTING 2002–2018
• Teaching swing dancing at local, national and international levels. Screen acting in local, national and international pro-
ductions (www.imdb.com/find?q=Drew+Ringsmuth). My training and experience in the performing arts has also helped to
developmy science communication and teaching skills.

Small business owner/manager - Freshstyle Australia Brisbane, Australia
IMPORTING, SALES AND DISTRIBUTION OF DANCEWEAR THROUGHOUT AUSTRALIA AND NEW
ZEALAND

2004–2006

• All aspects of business operation including ordering, advertising and promotion, graphic design, web design and adminis-
tration, sales and customer service (retail and wholesale), financial management, sponsorship and distribution.

MARCH 15, 2019 ANDREW K. RINGSMUTH · CURRICULUM VITAE 4



Referees
POSTDOCTORAL ADVISORS

Dr Maja Schlüter
Associate Professor
Stockholm Resilience Centre, Stockholm University
Stockholm, Sweden
maja.schlueter@su.se, +46 734 604 910

Dr Steven Lade
Researcher
Stockholm Resilience Centre, Stockholm University
Stockholm, Sweden
steven.lade@su.se, +46 701 919 523

Dr Ivo van Stokkum
Associate Professor
Department of Physics and Astronomy, VU University
Amsterdam, Netherlands
i.h.m.van.stokkum@vu.nl, +31 20 598 7868

DOCTORAL ADVISORS

Prof Gerard Milburn
ARC Centre of Excellence for Engineered Quantum Systems (former Director)
School of Mathematics and Physics, The University of Queensland
Brisbane, Australia
milburn@physics.uq.edu.au, +61 7 3365 6931

Prof Tom Stace
ARC Centre of Excellence for Engineered Quantum Systems
School of Mathematics and Physics, The University of Queensland
Brisbane, Australia
stace@physics.uq.edu.au, +61 7 336 51868

Prof Ben Hankamer
Director, Solar Biofuels Consortium
Institute for Molecular Bioscience, The University of Queensland
Brisbane, Australia
b.hankamer@imb.uq.edu.au, +61 7 3346 2012
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