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Testing general relativity with cosmology 
Monday 28 February – Tuesday 1 March 2011 
The Kavli Royal Society Centre, Chicheley Hall, Buckinghamshire 

Organised by Professor Pedro Ferreira, Professor Rachel Bean and Professor Andrew Taylor 

 

Day 1 – Monday 28 February 2011 

 

09.15  Welcome by Professor Sir Peter Knight FRS, Principal, The Kavli Royal Society Centre 

Welcome by Professor Pedro Ferreira, Organiser 

 

09.30 Constraining the cosmic growth history with large scale structure 

Professor Rachel Bean, Cornell University, USA 

 

10.00 Discussion 

 

10.15 One gravitational potential or two? Forecasts and tests 

Professor Edmund Bertschinger, Massachusetts Institute of Technology, USA 

 

10.45 Discussion 

 

11.00 Coffee 

 

11.30 Cosmological tests of gravity 

Dr Constantinos Skordis, The University of Nottingham, UK 

 

12.00 Discussion 

 

12.15 Testing modified gravity with next generation weak lensing experiments 

Dr Thomas Kitching, University of Edinburgh, UK 

 

12.45 Discussion 

 

13.00 Lunch 

 

14.00 Model independent tests of cosmic gravity 

Professor Eric Linder, University of California at Berkeley, USA 

 

14.30 Discussion 

 

14.45 Tea 

 

15.15 Testing general relativity: from local to cosmological scales 

Professor Jean-Phillipe Uzan, University of Cape Town, South Africa & Institut d’Astrophysique de 

Paris, CNRS, France

15.45 Discussion 



 

3 

 

 

 

16.00 Probing gravity in the non-linear regime of large-scale structure 

Dr Fabian Schmidt, California Institute of Technology (Caltech), USA 

 

16.30 Discussion 

 

16.45 What do we really know about dark energy? 

Professor Ruth Durrer, University of Geneva, Switzerland 

 

17.15 Discussion 

 

17.30 Redshift-space distortions 

Dr Will Percival, University of Portsmouth, UK 

 

18.00 Discussion 

 

18.15 End of day 1 

 

18.30 Dinner 
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12.45 Discussion 
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14.00 Cosmological tests with upcoming lensing and spectroscopic surveys 

Professor Bhuvnesh Jain, University of Pennsylvania, USA  
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14.45 A gravitational puzzle 

Professor Robert Caldwell, Dartmouth College, USA  
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Testing general relativity with cosmology 
 
Monday 28 February – Tuesday 1 March 2011 
Organised by Professor Pedro Ferreira, Professor Rachel Bean and Professor Andrew Taylor 

 

If General Relativity holds true then the majority of the Universe’s matter is exotic and unknown. With 

current developments in theoretical physics, alternatives to Einstein’s theory have begun to emerge. 

Furthermore, the coming decade promises wide-ranging, cutting edge experiments on cosmic scales. For 

the first time in almost a century we will begin to test Einstein’s theory and its rivals by comparing them 

to our ever more precise understanding of the Universe. 

 

Day 1 – Monday 28 February 2011 

 

09.15  Welcome by Professor Sir Peter Knight FRS, Principal, The Kavli Royal Society Centre 

Welcome by Professor Pedro Ferreira, Organiser 

 

09.30 Constraining the cosmic growth history with large scale structure 

Professor Rachel Bean, Cornell University, USA 

 

In this talk, I consider how upcoming, prospective large scale structure surveys, measuring galaxy 

weak lensing, position and peculiar velocity correlations, in tandem with the CMB temperature 

anisotropies, will constrain dark energy. I will consider scenarios when both the expansion history 

and growth of structure can be modified, as might arise if cosmic acceleration is due to 

modifications to General Relativity (GR). By considering an equation of state figure of merit 

parameter, and analogous figure of merit parameters for modifications to GR, I will quantify 

cosmological constraints achievable from these surveys both independently and in tandem, using 

their cross correlations. 

 

10.00 Discussion

 

10.15 One gravitational potential or two? Forecasts and tests 

Professor Edmund Bertschinger, Massachusetts Institute of Technology, USA 

 

The metric of a perturbed Robertson-Walker spacetime is characterized by three functions: a 

scale-factor giving the expansion history and two potentials which generalize the single potential 

of Newtonian gravity.  The most we can do to test general relativity in cosmology is to measure 

these functions of time and space, insert them into the field equations, and judge whether the 

implied stress-energy tensor is plausible based on observations of tracers.  The scale factor 

follows from the redshift-distance relation of standard candles or rulers.  Assuming the weak 

equivalence principle, the first potential follows from peculiar velocities or mass density 

fluctuations.  The second potential is measurable only by combining deflection or delay of 

relativistic particles like photons with the motion of nonrelativistic matter.  The difference of the 

two potentials, called the gravitational slip, is predicted to be very small in general relativity but 

can be substantial in modified gravity theories.  The two potentials can be measured, and gravity 

tested on cosmological scales, by combining weak gravitational lensing or the Integrated Sachs-
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Wolfe effect with galaxy peculiar velocities or clustering.  Tests by several groups have found to 

date no evidence for a nonzero gravitational slip. 

 

10.45 Discussion 

 

11.00 Coffee 

 

11.30 Cosmological tests of gravity 

Dr Constantinos Skordis, The University of Nottingham, UK 

 

Abstract not available at time of print. 

 

12.00 Discussion 

 

12.15 Testing modified gravity with next generation weak lensing experiments 

Dr Thomas Kitching, University of Edinburgh, UK 

 

In this presentation we review model selection predictions for modified gravity scenarios as an 

explanation for the observed acceleration of the expansion history of the Universe. We present 

analytic procedures for calculating expected Bayesian evidence values in two cases i) that 

modified gravity is a simple parameterised extension of general relativity (two nested models), 

such that a Bayes factor can be calculated and ii) that we have a class of non-nested models 

where a rank-ordering of evidence values is required. We show that that in the case of a minimal 

modified gravity parameterisation we can expect large area photometric and spectroscopic 

surveys, using three dimensional cosmic shear and baryonic acoustic oscillations, to `decisively' 

distinguish modified gravity models over general relativity (or vice versa), with odds of $\gg 

1:100$. 

 

It is apparent that the potential discovery-space, even in a simple extension to gravity models 

where Newton’s constant $G$ is allowed to vary as a function of time and length-scale, for 

modified gravity models is large. On the time and length scales where dark energy dominates it is 

only through large scale cosmological experiments that we can hope to understand the nature of 

gravity. 

 

12.45 Discussion 

 

13.00 Lunch 

 

14.00 Model independent tests of cosmic gravity 

Professor Eric Linder, University of California at Berkeley, USA 

 

Gravitation governs the expansion and fate of the universe, and the growth of large scale 

structure within it, but has not been tested in detail on these cosmic scales. The observed 

acceleration of the expansion may provide signs of gravitational laws beyond general relativity. 

Since the form of any such extension is not clear, from either theory or data, we adopt a model 

independent approach to parametrising deviations to the Einstein framework. We explore the 

phase space dynamics of two key post-GR functions and show how future surveys will be able to 

constrain their amplitude and form, and hence new aspects of gravitation. 
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14.30 Discussion 

 

14.45 Tea 

 

15.15 Testing general relativity: from local to cosmological scales 

Professor Jean-Phillipe Uzan, University of Cape Town, South Africa & Institut d’Astrophysique de 

Paris, CNRS, France 

 

In this talk I summarise various tests of general relativity on astrophysical scales, based on the 

large scale structure of the universe but also on other systems, in particular the constants of 

physics in order to test Einstein equivalence principle. 

I emphasise the importance of hypotheses on the geometric structures of our universe while 

performing such tests and discuss their complementarity as well as their possible extensions. 

 

15.45 Discussion 

 

16.00 Probing gravity in the non-linear regime of large-scale structure 

Dr Fabian Schmidt, California Institute of Technology (Caltech), USA 

 

In this talk I will review the effects of modified gravity on large-scale structure in the non-linear 

regime, focusing on f(R) gravity and the DGP model, for which full N-body simulations have been 

performed. In particular, I will discuss the abundance of massive halos, the non-linear matter 

power spectrum, and the dynamics within clusters and galaxies, with particular emphasis on the 

screening mechanisms present in these models. 

 

16.30 Discussion 

 

16.45 What do we really know about dark energy? 

Professor Ruth Durrer, University of Geneva, Switzerland 

 

In this talk I discuss what we truly know about dark energy. I shall argue that our single 

indication for the existence of dark energy comes from distance measurements and their relation 

to redshift. Supernovae, CMB anisotropies and observations of baryon acoustic oscillations, they 

all simply tell us that the observed distance to a given redshift z is larger than the one expected 

from a Friedmann Lemitre universe with matter only and the locally measured Hubble parameter. 

 

17.15 Discussion 

 

17.30 Redshift-space distortions 

Dr Will Percival, University of Portsmouth, UK 

 

The three dimensional maps of galaxy positions provided by large surveys encode information 

about the physics of the Universe in a number of ways. Apparent distortions caused by co-

moving galaxy velocities, termed redshift-space distortions (RSD), depend on the rate of structure 

growth, allowing tests of General Relativity to be performed on the largest possible scales. There 

has been significant recent progress analysing the physics of RSD and, in this talk, I will consider 

a number of interesting issues, including how RSD can affect angular clustering measurements, 

wide-angle RSD effects, and degeneracies with the Alcock-Pacyzinski effect, and with the ISW 

effect. Finally I will show how current RSD measurements can be affected by systematic errors, 
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and how we can still make robust measurements. I will demonstrate this by showing results from 

the SDSS-II survey. 

 

18.00 Discussion 

 

18.15 End of day 1 

 

18.30 Dinner 

 

 

Day 2 – Tuesday 1 March 2011 

 

09.30 Tensor-vector-scalar modified gravity: from small scale to cosmology 

Professor Jacob Bekenstein, Hebrew University of Jerusalem, Israel 

 

The success of the standard concordance cosmological model in predicting the abundances of 

the light elements and modeling the power spectrum of fluctuations of the cosmic microwave 

background have suggested to many that its ingredients are all one needs to understand galaxies 

and galaxy systems. I shall summarise a number of known problems with this expectation. These 

may well signal the failure of standard gravity theory on galaxy scales. I will review the successes 

of an alternative gravity theory, AQUAL, suggested by the MOND paradigm; it does justice to 

MOND phenomenology at the nonrelativistic level, but promoting it to a relativistic theory leads 

to trouble with gravitational lensing. I will review how the obstacles may be removed to obtain 

TeVeS, historically the first covariant modified gravity theory consistent with MOND. After 

reviewing TeVeS's structure I will describe the confrontation of it with data from gravitational 

lensing by galaxies and by clusters. I will also overview work that has been done within TeVeS on 

the growth of cosmological fluctuations, and proposals to use ramifications of it to test the 

theory conclusively. TeVeS and MOND still have problems with clusters; these may well hint at a 

two parameter underlying paradigm. 

 

10.00 Discussion 

 

10.15 Modifying gravity: you can't always get what you want 

Professor Glenn Starkman, Case Western Reserve University, UK 

 

The combination of General Relativity and the Standard Model of particle physics disagree with 

numerous observations on astrophysical scales. In the concordance LambdaCDM cosmology, 

many of these contradictions are alleviated by the introduction of three new components of 

stress-energy -- the inflaton, dark matter, and dark energy. Each of these at some time 

dominates the dynamics of the universe. There is no non-gravitational evidence for any of these 

dark sectors; nor is there evidence for the required extension of the Standard Model. An 

alternative is to modify General Relativity. Certain coincidences of scale even suggest that three 

separate modifications may not needed. Attempts to replace dark matter with modified gravity 

are the most controversial. A phenomenological model, Modied Newtonian Dynamics, has 

recently seen several covariant realizations. We discuss several challenges that any such model 

must face: the loss of Birkhoff's Theorem, and the calculational simplifications it implies; the 

failure to explain clusters, whether static or interacting, and the consequent need to introduce 

dark matter of some form, whether hot dark matter neutrinos, or dark fields that arise in new 

sectors of the modified gravity theory; the intrusion of cosmological expansion into the modified 



 

9 

 

force law, which arises precisely because of the coincidence in scale between the centripetal 

acceleration at which Newtonian gravity fails in galaxies, and the cosmic acceleration. We 

conclude with the observation that, although modified gravity may indeed replace dark matter, it 

is likely to do so by becoming or at least incorporating, a dark matter theory itself. 

 

10.45 Discussion 

 

11.00 Coffee 

 

11.30 Is the universe homogeneous? 

Professor Roy Maartens, University of Western Cape, South Africa and  

University of Portsmouth, UK 

 

The standard model of cosmology is based on the existence of spatially homogeneous surfaces as 

the background arena for structure formation. The homogeneity assumption underpins both 

general relativistic and modified gravity models. This assumption is central to the way in which 

we interpret observations of the CMB and the galaxy distribution. It is therefore crucial to probe 

the foundations of the homogeneity assumption. Homogeneity cannot be directly observed in 

the galaxy distribution, even with perfect observations, since we observe on the past lightcone 

and not on spatial surfaces. But we can test consistency of the homogeneity assumption. I will 

describe what we can do without the Copernican Principle: at most, we can deduce isotropy of 

the Universe from isotropic observations of matter on the past lightcone. Isotropy of the CMB 

tells us very little without a Copernican assumption. With the Copernican Principle, it is possible 

to deduce homogeneity of the Universe from isotropy of matter observations. The most powerful 

result is based on the CMB: the vanishing of the dipole, quadrupole and octupole of the CMB 

leads to homogeneity. The observed CMB has small but nonzero multipoles, and I will discuss 

what we can deduce from almost-isotropy of the CMB. 

 

12.00 Discussion 

 

12.15 Confirmation of the Copernican principle at Gpc radial scale and above 

Professor Pengjie Zhang, Shanghai Astronomical Observatory, Chinese Academy of Sciences, 

China 

 

The Copernican principle, a cornerstone of modern cosmology, remains largely unproven at Gpc 

radial scale and above. Violations of this type will inevitably cause a first order anisotropic kinetic 

Sunyaev Zel'dovich (kSZ) effect. Here we show that, if large scale radial inhomogeneities have 

amplitude large enough to explain the "dark energy" phenomena, the induced kSZ power 

spectrum will be orders of magnitude larger than the ACT/SPT upper limit. This single test rules 

out the void model as a viable alternative to dark energy to explain the apparent cosmic 

acceleration, confirms the Copernican principle on Gpc radial scale and above and closes a 

loophole in the standard cosmology. 

 

12.45 Discussion 

 

13.00 Lunch 
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14.00 Cosmological tests with upcoming lensing and spectroscopic surveys 

Professor Bhuvnesh Jain, University of Pennsylvania, USA 

 

Current tests of gravity on astrophysical scales are in early stages. We summarize the state of 

knowledge and discuss prospects with upcoming imaging and spectroscopic surveys. A question 

we will consider is whether theorists have much to offer experimentalists by way of survey 

strategy, guidance on suitable length and time scales to perform tests, or interpreting results of 

dynamical and lensing data. 

 

14.30 Discussion 

 

14.45 A gravitational puzzle 

Professor Robert Caldwell, Dartmouth College, USA 

 

The challenge to understand the physical origin of the cosmic acceleration is framed as a 

problem of gravitation. Specifically, does the relationship between stress-energy and space-time 

curvature differ on large scales from the predictions of general relativity. At this meeting, we 

describe efforts to model and test a generalized relationship between matter and the metric 

using cosmological observations. Late-time tracers of large-scale structure, including the cosmic 

microwave background, weak gravitational lensing, and clustering are shown to provide good 

tests of the proposed solution. Current data is very close to proving a critical test, leaving only a 

small window in parameter space in the case that the generalized relationship is scale-free above 

galactic scales. 

 

15.15 Discussion 

 

15.30 Concluding remarks 

 

15:45 Tea 

 

16.15 End of day 2 

 

18.00 Dinner 
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Biographies 
 

Professor Rachel Bean, Cornell University, USA (Organiser and Speaker) 

Rachel Bean is an Associate Professor in the Department of Astronomy at Cornell University, where she 

has been on the faculty since 2005. From 2002-2005 she was a postdoctoral researcher in the 

Department of Astrophysical Sciences at Princeton University. She has a MSc (1999) and PhD (2002) in 

physics from Imperial College, London and a BA Honours in physics (1995) from Cambridge University. 

Her research in cosmology is at the interface between particle physics, astrophysics theory and 

astronomical observation. Her work centers on how current and future large scale structure and cosmic 

microwave background observations can be used to decipher the nature of cosmic inflation, dark matter 

and dark energy. In 2008, she was one of 11 scientists in the US awarded the Research Corporation’s 

Cottrell Scholar Award for excellence in research and teaching. In 2010, she was recipient of a 

Presidential Early Career Award in Science and Engineering by the White House Office of Science and 

Technology Policy. 

 

Professor Jacob Bekenstein, Hebrew University of Jerusalem, Jerusalem (Speaker) 

Jacob Bekenstein, a native of Mexico City (1947), received his PhD (1972) in physics from Princeton 

University, and was thereafter a postdoc at the Center for Relativity in Austin, Texas. He moved in 1974 

to the Ben Gurion University in Israel, where he became full professor in 1978, and the Arnow Professor 

of Astrophysics in 1983. 

 

In 1990 he relocated to the Hebrew University of Jerusalem where he has been the Polak Professor of 

Theoretical Physics since 1993. A member of the Israel Academy of Sciences and Humanities, of the 

World Jewish Academy of Sciences, and of the International Astronomical Union, Bekenstein is a laureate 

of the Rothschild prize and of the Israel National Prize. His scientific interests include gravitational theory, 

black hole physics, relativistic magnetohydrodynamics, galactic dynamics, and the physical aspects of 

information theory. 

 

Professor Edmund Bertschinger, Massachusetts Institute of Technology, USA (Speaker) 

Edmund Bertschinger is Professor and Department Head of Physics at Massachusetts Institute of 

Technology (MIT). He is a theoretical astrophysicist whose research focuses on cosmology, gravitation, 

and relativistic astrophysics. In addition, he prizes teaching, mentoring, and the broadening of the 

participation and success of women in science and engineering. 

 

Bertschinger received his BS in physics from Caltech in 1979 and his PhD in Astrophysical Sciences from 

Princeton University in 1984. Following postdoctoral positions at the University of Virginia and at UC 

Berkeley, he joined the MIT faculty in 1986. From 2002-2007 he served as Astrophysics Division Head 

before becoming Physics Department Head. He is a recipient of the Guggenheim Fellowship, Alfred P 

Sloan Research Fellowship, and Helen B Warner Prize of the American Astronomical Society.

 

Professor Robert Caldwell, Dartmouth College, USA (Speaker) 

Robert Caldwell is a theoretical physicist specializing in cosmology. His research addresses basic questions 

about the universe: What is its history and future? What is its composition? What are the fundamental 

laws that determine its behavior? He has been a professor at Dartmouth College since 2000. His 

undergraduate degree was from Washington University in St Louis, which was followed by graduate 
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school at the University of Wisconsin - Milwaukee and postdoctoral fellowships at Fermilab, Cambridge 

University, the University of Pennsylvania, and Princeton University. He is a Fellow of the American 

Physical Society, and currently serves as a Division Associate Editor of Physical Review Letters. 

 

Dr Ruth Durrer, University of Geneva, Switzerland (Speaker) 

Ruth Durrer is head of the Department of Theoretical Physics at Geneva University. Her research covers 

different areas in cosmology: inflation and the early universe, the cosmic microwave background, 

cosmological magnetic fields, gravitational waves and dark energy. She has obtained her PhD from Zurich 

University in 1988 and spent her post-doc years in Cambridge (UK) and Princeton (USA). Since 1995 she 

is full professor at the University of Geneva. 

 

Professor Pedro Ferreira, University of Oxford, UK (Organiser) 
Pedro G Ferreira is a Professor of Physics at Oxford University and a Tutorial Fellow of Oriel College. He 

has held research appointments at the University of California at Berkeley and CERN. He is also associated 

faculty at the African Institute for Mathematical Sciences in Cape Town. His fields of interest are General 

Relativity, the Early Universe, the Cosmic Microwave Background, and Cosmological Data in general. He 

wrote one of the first papers on the growth of structure in quintessence, he was on the science team that 

showed the Universe was flat with the Boomerang and Maxima data, and he was one of the first people 

to show the impact of modified gravity models in large scale structure. He maintains an active 

involvement in a number of experiments, namely QUIET and FASTSOUND on FMOS and is involved in 

proposals for the satellite missions EUCLID and CORE. Professor Ferreira has published a book, State of 

the Universe (W&N -2006) and is working on a new book on the history of relativity, to be published in 

Spring 2013. 

 

Professor Bhuvnesh Jain, University of Pennsylvania, USA (Speaker) 

Bhuvnesh Jain's research interests span theoretical models of structure formation in the universe, 

observations of gravitational lensing and interpretation of lensing data to carry out tests of dark energy 

and gravity. He co-coordinates the lensing efforts of the Dark Energy Survey and the Large Synoptic 

Survey Telescop. He also co-directs the Center for Particle Cosmology at the University of Pennsylvania. Dr 

Jain received a bachelor's degree at Princeton University and a PhD in Physics at Massachusetts Institute 

of Technology. 

 

Dr Thomas Kitching, University of Edinburgh, UK (Speaker) 

Thomas Kitching is a Royal Astronomical Society Research Fellow working at the University of Edinburgh. 

His primary research interest is in using gravitational lensing to learn about dark energy and dark matter. 

Dr Kitching plays an active role in the CFHTLenS, Pan-STARRS, HALO and Euclid gravitational lensing 

surveys. He is PI of the gravitational lensing simulations challenge GREAT10. 

 

Professor Eric Linder, University of California at Berkeley, USA (Speaker) 

Eric Linder is Director of the Institute for Nuclear and Particle Astrophysics at Lawrence Berkeley National 

Laboratory and Deputy Director of the Berkeley Center for Cosmological Physics, as well as Distinguished 

Professor at Ewha Womans University, Seoul, Korea, the world's largest women's university, and a 

member of Korea's World Class University program. He has taught at the University of London and 

Stanford University and is author of the textbook "First Principles of Cosmology". Dr Linder also serves as 

Shapley Lecturer for the American Astronomical Society and on the Contemporary Physics Education 

Project, which aims to educate high school and general audiences about modern physics. 
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Professor Roy Maartens, University of Western Cape, South Africa & University of Portsmouth, 

UK (Speaker) 

Roy Maartens did his PhD in Cosmology with George Ellis at the University of Cape Town. He then 

worked at Wits University in South Africa and Portsmouth University. He currently holds an SKA Research 

Chair at the University of the Western Cape, and is also a professor of cosmology at the Institute of 

Cosmology and Gravitation (ICG), Portsmouth. He was Director of the ICG from its inception in 2002 

until 2010, during which time the ICG has become one of the leading cosmology research groups in the 

UK. Roy held a Senior Research Fellowship from the UK Particle Physics and Astrophysics Research 

Council, 2002-05. His interests include cosmological perturbations, dark energy, modified gravity, 

braneworld cosmology and cosmic magnetic fields. 

 

Dr Will Percival, University of Portsmouth, UK (Speaker) 

Will Percival is currently a Reader in Cosmology at the University of Portsmouth. He obtained his PhD 

from Oxford in 1999, and moved to the University of Edinburgh where he spent 6 years as a postdoctoral 

research assistant. He moved to Portsmouth in 2005, first as a lecturer and then as a Reader from 2008. 

He has authored over 60 papers on astronomical topics, including influential work on using galaxy 

surveys to measure the expansion history of our Universe. For his research on cosmological structure 

formation, he was awarded a 2007 Philip Leverhulme prize, and a 2008 Royal Astronomical Society 

Fowler prize. In 2007 he won a European Research Council starting grant in the first round of these 

awards. 

 

Dr Fabian Schmidt, California Institute of Technology, USA (Speaker) 

Fabian Schmidt is a Moore Postdoctoral Fellow at the Theoretical Astrophysics (TAPIR) group at Caltech. 

His main current research interests are testing Einsteinian and modified gravity models on cosmological 

scales, and probing the initial conditions of the Universe with large scale structure. His work ranges from 

theoretical studies to comparisons of model predictions with observational data. A graduate of Humboldt 

University, Berlin, Germany in 2005, Schmidt went on to graduate studies in Astronomy and Astrophysics 

at the University of Chicago. He obtained his PhD in 2009. 

 

Dr Constantinos Skordis, University of Nottingham, UK (Speaker)  

Constantinos Skordis is a Royal Society University Research Fellow at the University of Nottingham. His 

research interests lie in all aspects of cosmology and of gravitational theory and phenomenology. In the 

more recent years, he has focused on non-Einsteinian theories that deviate from General Relativity at low 

curvatures. He has recently developed a framework for testing gravitational theories with cosmological 

observations. 

 

Skordis was born in Cyprus (1975). He obtained his BSc degree in Physics with Theoretical Physics at 

Imperial College in London (1998) and subsequently joined the newly formed cosmology group at UC 

Davis led by Andy Albrecht. He finished his PhD on models of dark energy and their observational 

consequences under Albrecht’s supervision in 2002. Skordis has held postdoctoral positions in Oxford, 

Perimeter Institute and Nottingham. 

 

Professor Glenn Starkman, Case Western Reserve University, USA (Speaker) 

Glenn Starkman, PhD, is Professor of Physics and of Astronomy, Director of the Center for Education and 

Research in Cosmology and Astrophysics, and Director of the Institute for the Science of Origins at Case 

Western Reserve University (CWRU) in Cleveland, Ohio. After completing his Bachelor’s degree in Math 

and Physics, Astronomy and Astrophysics at the University of Toronto, he received his PhD in Physics from 

Stanford University under the supervision of Savas Dimopoulos. Following postdoctoral research at the 

Institute for Advanced Study in Princeton and at the Canadian Institute for Theoretical Astrophysics in 
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Toronto, where he was a Canadian Institute for Advanced Research Scholar, he took up a faculty position 

at CWRU. Glenn is a John Simon Guggenheim Fellow, a Fellow of the American Physical Society and of 

the Royal Astronomical Society. He spent 2003/4 as a Scientific Associate of CERN and 2005/6 as the 

inaugural Beecroft Fellow at Oxford University's Beecroft Institute for Particle Astrophysics and Cosmology 

and The Queen's College. In addition to numerous scholarly articles in peer-reviewed journals, Glenn is 

the author or co-author of several popular science articles. 

 

Professor Jean-Philippe Uzan, University of Cape Town, South Africa and Institut 

d'Astrophysique de Paris, CNRS, France (Speaker) 

Jean-Philippe Uzan has obtained his PhD from Paris XI University in 1998 and was a student of Nathalie 

Deruelle. From 1998 to 1999 he was a postdoc at Geneva university and was then hired by the CNRS in 

1999, where he is now directeur de recherche and worked at the Institut d'Astrophysique de Paris and is 

also an associate researcher of Cape Town university. His main works concern the tests of the underlying 

hypothesis of the standard cosmological model. It includes study of the topology of the universe, tests of 

general relativity on astrophysical scales (including test of the equivalence principle using fundamental 

constants) and tests of the Copernican principle and of the isotropy of our universe. He has also worked 

on scalart-tensor theories, as well as on inflation and CMB theory, focusing mostly on non-Gaussianity. 

He has been teaching physics at the Ecole des Mines de Paris and Cosmology at the Ecole Normale 

Superieure de Paris. 

 

He has co-authored the monography "Primordial cosmology" (OUP) and written several popular science 

books, among which books for children. 

 

Professor Andrew Taylor, University of Edinburgh, UK (Organiser) 

Andy Taylor is Professor of Astrophysics at the University of Edinburgh, based at the Royal Observatory in 

Edinburgh. He was awarded a BSc in Manchester and his PhD at Queen Mary College, London. In 1992 

he moved to Edinburgh to the Institute for Astronomy where he becoming Professor of Astrophysics in 

2007. He is an Editor of Monthly Notices of the Royal Astronomical Society. Professor Taylor has interests 

in both theoretical and observational Cosmology, in particular dark matter and dark energy, weak 

gravitational lensing, the cosmic microwave background, galaxy redshift surveys and the early Universe. 

His contributions to Cosmology include distinguishing between competing cosmological models of the 

Universe and measuring their properties, introducing 3-D Weak Gravitational Lensing, and developing 

theories of the early Universe and Dark Energy. He led the analysis of the QUAD Cosmic Microwave 

Background Telescope making the first detailed study of the polarization field from the CMB. He currently 

leads the Weak Gravitational Lensing analysis for the European Euclid satellite mission to probe Dark 

Energy and Dark Matter, and co-leads the Cosmological Weak Lensing analysis for the Pan-STARRS 

telescope.   

 

Professor Pengjie Zhang, Shanghai Astronomical Observatory, Chinese Academy of Sciences, 

China (Speaker) 

Professor Zhang’s research area is theoretical cosmology. He works on the Sunyaev Zel'dovich effect, 

weak gravitational lensing, cosmological tests of general relativity and other topics on the large scale 

structure of the universe. 

 

Professor Zhang obtained a BS from Peking University in 1997 and PhD from the University of Toronto in 

2003. He was a postdoctoral research associate at Fermilab from 2003-2005 and then became a recipient 

of the one hundred talents program of the Chinese Academy of sciences and moved to Shanghai 

astronomical observatory as a professor. 

 


