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The evidence for a time-reversal 

symmetry-breaking phase in 
the high-temperature cuprate 

superconductors has been 
contradictory. But these 

observations are consistent with a 
theory predicting fractional vortices 

that form ‘necklaces’ like the 
one pictured here.

Article p755

IMAGE:  MIKAEL HÅKANSSON

COVER DESIGN: ALLEN BEATTIE

ON THE COVER
Condensed matter

Massless Weyl fermions discovered
Letters p724 and p728; 

Article p748; Commentary p698

Granular charging
Zero-gravity clusters

Letter p733; News & Views p709

High-energy physics
Revisiting CKM

Article p743; News & Views p705 

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

SEPTEMBER 2015  VOL 11  ISSUE 9

EDITORIAL
697 After a Weyl

COMMENTARY
698 It’s been a Weyl coming

B. Andrei Bernevig

THESIS
700 Earthly powers

Mark Buchanan

BOOKS & ARTS
701 Film: Still procrastinating

Reviewed by Iulia Georgescu

702 Roboteer
by Alex Lamb
Reviewed by Liesbeth Venema

RESEARCH HIGHLIGHTS
703 Our choice from the recent literature

NEWS & VIEWS
705 High-energy physics: From generation to generation

Robert Kowalewski

706 Ultracold atoms: How hot is the coldest matter?
Martin Zwierlein

707 Ultrafast spintronics: Back to basics
Hiroto Adachi

709 Granular matter: Charges dropped
Frank Spahn and Martin Seiβ

710 Ten years of Nature Physics: Frozen motion
Ania Bleszynski Jayich

PROGRESS ARTICLE
713 Hybrid discrete- and continuous-variable quantum information

Ulrik L. Andersen, Jonas S. Neergaard-Nielsen, Peter van Loock and Akira Furusawa

LETTERS
720 Thermometry and cooling of a Bose gas to 0.02 times the  
 condensation temperature

Ryan Olf, Fang Fang, G. Edward Marti, Andrew MacRae and Dan M. Stamper-Kurn
 →N&V p706

724 Observation of Weyl nodes in TaAs
B. Q. Lv, N. Xu, H. M. Weng, J. Z. Ma, P. Richard, X. C. Huang, L. X. Zhao, G. F. Chen, 
C. E. Matt, F. Bisti, V. N. Strocov, J. Mesot, Z. Fang, X. Dai, T. Qian, M. Shi and H. Ding

728  Weyl semimetal phase in the non-centrosymmetric compound TaAs
L. X. Yang, Z. K. Liu, Y. Sun, H. Peng, H. F. Yang, T. Zhang, B. Zhou, Y. Zhang, Y. F. Guo, 
M. Rahn, D. Prabhakaran, Z. Hussain, S.-K. Mo, C. Felser, B. Yan and Y. L. Chen

© 2015 Macmillan Publishers Limited. All rights reserved



Imaging individual atoms in an 
optical lattice with single-site 

resolution has so far only been 
possible for bosonic species, but 

thanks to electromagnetically-
induced-transparency cooling 

fermionic species can now 
also be imaged.

Letter p738

Cells rely on coherent oscillatory 
processes, despite being subject 

to large fluctuations from their 
environment. Simple motifs found in 

all oscillatory systems are studied 
to determine the thermodynamic 

cost of maintaining this coherence.
Article p772

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

Nature Physics (ISSN 1745-2473, USPS 023176) is published monthly by Nature Publishing Group, a division of Macmillan Publishers Ltd, The Macmillan Building, 4 Crinan Street, 
London N1 9XW, UK. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form (electronic or otherwise) without prior permission from 
permissions@nature.com. US Periodicals postage paid at Jamaica, NY, and additional mailing post offices. US POSTMASTER: Send address changes to Nature Publishing Group, 
Air Business Ltd, c/o Worldnet Shipping Inc., 156-15, 146th Avenue, 2nd Floor, Jamaica, NY 11434, USA. © 2015 Macmillan Publishers Limited. All rights reserved. Printed in United Kingdom.

733 Direct observation of particle interactions and clustering in charged  
 granular streams

Victor Lee, Scott R. Waitukaitis, Marc Z. Miskin and Heinrich M. Jaeger
 →N&V p709

738 Single-atom imaging of fermions in a quantum-gas microscope
Elmar Haller, James Hudson, Andrew Kelly, Dylan A. Cotta, Bruno Peaudecerf,  
Graham D. Bruce and Stefan Kuhr

ARTICLES
743 Determination of the quark coupling strength |Vub| using baryonic decays

The LHCb collaboration
 →N&V p705

748 Discovery of a Weyl fermion state with Fermi arcs in niobium arsenide
Su-Yang Xu, Nasser Alidoust, Ilya Belopolski, Zhujun Yuan, Guang Bian, 
Tay-Rong Chang, Hao Zheng, Vladimir N. Strocov, Daniel S. Sanchez, Guoqing Chang, 
Chenglong Zhang, Daixiang Mou, Yun Wu, Lunan Huang, Chi-Cheng Lee, 
Shin-Ming Huang, BaoKai Wang, Arun Bansil, Horng-Tay Jeng, Titus Neupert, 
Adam Kaminski, Hsin Lin, Shuang Jia and M. Zahid Hasan

755 Spontaneously broken time-reversal symmetry in  
 high-temperature superconductors

Mikael Håkansson, Tomas Löfwander and Mikael Fogelström

761 Accessing the fundamentals of magnetotransport in metals with  
 terahertz probes

Zuanming Jin, Alexander Tkach, Frederick Casper, Victor Spetter, Hubert Grimm, 
Andy Thomas, Tobias Kampfrath, Mischa Bonn, Mathias Kläui  
and Dmitry Turchinovich

 →N&V p707

767 External high-quality-factor resonator tunes up nuclear magnetic resonance
Martin Suefke, Alexander Liebisch, Bernhard Blümich and Stephan Appelt

772 The free-energy cost of accurate biochemical oscillations
Yuansheng Cao, Hongli Wang, Qi Ouyang and Yuhai Tu

779 Spectrum of controlling and observing complex networks
Gang Yan, Georgios Tsekenis, Baruch Barzel, Jean-Jacques Slotine, Yang-Yu Liu  
and Albert-László Barabási

FUTURES
788 Love and relativity
 Stewart C Baker

© 2015 Macmillan Publishers Limited. All rights reserved

www.nature.com/naturephysics
mailto:permissions@nature.com

