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Many-body localization edge in the random-field Heisenberg chain 
David J. Luitz, Nicolas Laflorencie, and Fabien Alet 
Phys. Rev. B 91, 081103(R) (2015) – Published 9 February 2015 

 
The authors study the phenomena of many-body localization in a random field Heisenberg chain. In this paper the 
authors use a shift-inverse exact diagonalization approach that allows them to study the mid-spectrum spectral 
properties of the model for system sizes of up to N=22. This has allow the authors to identify the many-body 
localization edge. 
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Phase diagram of the antiferromagnetic XXZ model on the triangular lattice 
Daniel Sellmann, Xue-Feng Zhang (张学锋), and Sebastian Eggert 
Phys. Rev. B 91, 081104(R) (2015) – Published 9 February 2015 

 
This paper studies studies the spin-1/2 XXZ antiferromagnet on a triangular lattice using a density matrix 
renormalization group. The authors study the phase diagram of this model as a function of magnetic field and spin 
anisotropy. 
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Multiferroicity in orthorhombic RMnO3 (R=Dy,Tb, and Gd) under high pressure 
Takuya Aoyama, Ayato Iyama, Katsuya Shimizu, and Tsuyoshi Kimura 
Phys. Rev. B 91, 081107(R) (2015) – Published 18 February 2015 



 
In type-II multiferroics ferroelectricity is driven by magnetism, and the coupling between the two orders is 
generally larger than in conventional multiferroic materials. However, a critical problem that needs to be overcome 
for type-II multiferroics is that their polarization is far too low to be useful for applications. In this Rapid 
Communication, a group of researchers from Osaka University, Japan, demonstrate that in three prototypical 
manganites (TbMnO3, DyMnO3, and GdMnO3) magnetic field can induce giant changes in polarization under 
high pressure. In the gadolinium compound, the change they have observed reaches the record high value of 
1.3 µC/cm2 among the spin-driven multiferroics. 
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Zero modes, bosonization, and topological quantum order: The Laughlin state in 
second quantization 
Tahereh Mazaheri, Gerardo Ortiz, Zohar Nussinov, and Alexander Seidel 
Phys. Rev. B 91, 085115 (2015) – Published 20 February 2015 

 
Fractional Quantum Hall (FQH) wave functions are usually obtained in a first-quantized language, using special 
properties of analyticity of the lowest Landau level (LLL) wave functions. Unfortunately, this formalism is not 
directly applicable to several systems different from the LLL, such as the recently discovered fractional Chern 
insulators. Introducing a second-quantized formalism represents an important step towards a new understanding of 
FQH wave functions in terms of the guiding center degrees of freedom only. In this paper, the authors present 
several applications of the formalism, including an explicit derivation of the second-quantized version of Read’s 
string order parameter for the Laughlin state. 
Editors' Suggestion  

Ultrafast carrier relaxation through Auger recombination in the topological 
insulator Bi1.5Sb0.5Te1.7Se1.3 
Yoshito Onishi, Zhi Ren, Kouji Segawa, Wawrzyniec Kaszub, Maciej Lorenc, Yoichi Ando, and 
Koichiro Tanaka 
Phys. Rev. B 91, 085306 (2015) – Published 17 February 2015 



 
Using pump-probe spectroscopy a Japanese research team studies the physical properties of an intrinsic topological 
insulator material. Monitoring initial non-equilibrium photo-excitation they find that Auger recombination is an 
essential relaxation mechanism, in addition to thermalization, cooling, and population relaxation and dominates for 
higher carrier densities. 
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Spin-dependent photophysics in polymers lightly doped with fullerene derivatives: 
Photoluminescence and electrically detected magnetic resonance 
B. Zerai Tedlla, F. Zhu, M. Cox, B. Koopmans, and E. Goovaerts 
Phys. Rev. B 91, 085309 (2015) – Published 23 February 2015 

 
The authors use photoluminescence- and electrically-detected magnetic resonance spectroscopies to trace and 
characterize triplet exciton states in lightly fullerene-doped polymers. This approach can provide an improved 
analysis of charge excitations and their spin dependent interactions in organic electronics devices, in particular 
organic light emitting diodes, with the potential to enhance their performance. 
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Topology versus Anderson localization: Nonperturbative solutions in one dimension 
Alexander Altland, Dmitry Bagrets, and Alex Kamenev 
Phys. Rev. B 91, 085429 (2015) – Published 27 February 2015 

 
This paper presents a comprehensive study of the interplay of Anderson localization and topological phase 
transitions in five symmetry classes that allow topological insulators in one dimension. 
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