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are artificial structures whose 
properties originate from their 

geometry. In such structures, it is 
now shown that topological modes 
can exist that are robust against a 
range of structural deformations.
Letter p153; News & Views p95 

IMAGE: JAYSON PAULOSE 

COVER DESIGN: ALLEN BEATTIE

ON THE COVER
Quantum steering   

Three’s a party
Letter p167

Plasma physics 
Fields for shocks

Letter p173; News & Views p98

Transition metal dichalcogenides  
Valley Zeeman splitting 

Letters p141 and p148;  
News & Views p94

INSIGHT
NON-EQUILIBRIUM 

PHYSICS

EDITORIAL
89 A bet on quantum
89 Lowering the blinds

COMMENTARY
90 Inside the quantum Hall effect
 Wolfgang Ketterle

RESEARCH HIGHLIGHTS
92 Our choice from the recent literature 

NEWS & VIEWS
93 Superconductivity: Higgs, Anderson and all that
 Philip W. Anderson

94 Valleytronics: Divide and polarize
 Bernhard Urbaszek and Xavier Marie

95 Topological protection: Of bagels and Burgers
 Thomas Witten

96 Rosetta mission: When the dust has settled
 David Jewitt

98 Plasma physics: How to spark a field
 Francisco Suzuki-Vidal

99 Ten years of Nature Physics: The monopole movement
 Claudio Castelnovo

 NATURE PHYSICS | VOL 11 | FEBRUARY 2015 | www.nature.com/naturephysics 

FEBRUARY 2015  VOL 11  ISSUE 2

© 2015 Macmillan Publishers Limited. All rights reserved



INSIGHT: NON-EQUILIBRIUM PHYSICS

EDITORIAL
103 Topics in non-equilibrium physics

THESIS
104 Dissipate to replicate
 Mark Buchanan

COMMENTARY
105 Diverse phenomena, common themes
 Christopher Jarzynski

PERSPECTIVE
108 The other QFT
 Peter Hänggi and Peter Talkner

PROGRESS ARTICLES
111 Active gel physics
 J. Prost, F. Jülicher and J-F. Joanny

118 Towards quantum thermodynamics in electronic circuits
 Jukka P. Pekola

REVIEW ARTICLES
124 Quantum many-body systems out of equilibrium
 J. Eisert, M. Friesdorf and C. Gogolin

131 Thermodynamics of information
 Juan M. R. Parrondo, Jordan M. Horowitz and Takahiro Sagawa

LETTERS
141 Valley Zeeman effect in elementary optical excitations of monolayer WSe2

 Ajit Srivastava, Meinrad Sidler, Adrien V. Allain, Dominik S. Lembke, Andras Kis  
 and A. Imamoğlu
 →N&V p94

148 Magnetic control of valley pseudospin in monolayer WSe2

 G. Aivazian, Zhirui Gong, Aaron M. Jones, Rui-Lin Chu, J. Yan, D. G. Mandrus,  
 Chuanwei Zhang, David Cobden, Wang Yao and X. Xu
 →N&V p94

153 Topological modes bound to dislocations in mechanical metamaterials
 Jayson Paulose, Bryan Gin-ge Chen and Vincenzo Vitelli
 →N&V p95
157 Mesoscopic Rydberg-blockaded ensembles in the superatom regime  
 and beyond
 T. M. Weber, M. Höning, T. Niederprüm, T. Manthey, O. Thomas, V. Guarrera,  
 M. Fleischhauer, G. Barontini and H. Ott

162 Measuring the Chern number of Hofstadter bands with ultracold  
 bosonic atoms
 M. Aidelsburger, M. Lohse, C. Schweizer, M. Atala, J. T. Barreiro, S. Nascimbène,  
 N. R. Cooper, I. Bloch and N. Goldman

The mechanism holding Cooper 
pairs together in iron-based 

superconductors is highly 
debated. Finding the ‘fingerprint’ 
of the pairing mechanism would 

be a leap forward.     
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Topological charges form readily 
at defects in liquid crystals, but 

controlling them is a formidable 
task. An innovative approach 

pins defects to a microfibre, 
enabling controlled creation and 

manipulation of topological charges.     
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Chern numbers characterize 
the quantum Hall effect 

conductance — non-zero values 
are associated with topological 

phases. Previously only spotted in 
electronic systems, they have now 
been measured in ultracold atoms 

subject to artificial gauge fields.
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To gain insight into the 
properties of quantum matter, 

a superatom — an ensemble of 
strongly interacting atoms in the 

Rydberg blockade regime — is 
created and characterized by 

precisely controlling the density and 
Rydberg excitations.
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