
PART 2: NONLINEAR AND PLASMA PHYSICS, FLUID DYNAMICS, AND RELATED TOPICS

RAPID COMMUNICATIONS

Chaos and pattern formation

Fast reciprocal inhibition can synchronize bursting neurons (4 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 045201�R�
Sajiya Jalil, Igor Belykh, and Andrey Shilnikov

Plasma physics

Effects of plasma wave packets and local pump depletion in stimulated Raman scattering (4 pages) . . . . . . . . . 045401�R�
B. J. Winjum, J. E. Fahlen, F. S. Tsung, and W. B. Mori

Computational physics

Multicomponent lattice Boltzmann model from continuum kinetic theory (4 pages) . . . . . . . . . . . . . . . . . . . . . . 045701�R�
Xiaowen Shan (单肖文�

ARTICLES

Interdisciplinary physics

Distance-dependent electron transfer rate of immobilized redox proteins: A statistical physics approach
(10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046101

Sören Georg, Julia Kabuss, Inez M. Weidinger, Daniel H. Murgida, Peter Hildebrandt, Andreas Knorr,
and Marten Richter

Loops and multiple edges in modularity maximization of networks (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . 046102

Sonia Cafieri, Pierre Hansen, and Leo Liberti

Asymptotic properties of degree-correlated scale-free networks (11 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046103

Jörg Menche, Angelo Valleriani, and Reinhard Lipowsky

Multinetwork of international trade: A commodity-specific analysis (23 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . 046104

Matteo Barigozzi, Giorgio Fagiolo, and Diego Garlaschelli

Stability of superlubric sliding on graphite (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046105

Astrid S. de Wijn, Claudio Fusco, and Annalisa Fasolino

PHYSICAL REVIEW E
For editorial and subscription correspondence,

please see inside front cover

„ISSN: 1539-3755…

PERIODICALS
Postmaster send address changes to:

APS Subscription Services
Suite 1NO1

2 Huntington Quadrangle
Melville, NY 11747-4502

THIRD SERIES, VOLUME 81, NUMBER 4 CONTENTS APRIL 2010

Copyright 2010 by The American Physical Society

(Continued)

http://link.aps.org/abstract/PRE/v81/e045201
http://link.aps.org/abstract/PRE/v81/e045201
http://link.aps.org/abstract/PRE/v81/e045201
http://link.aps.org/abstract/PRE/v81/e045401
http://link.aps.org/abstract/PRE/v81/e045401
http://link.aps.org/abstract/PRE/v81/e045401
http://link.aps.org/abstract/PRE/v81/e045701
http://link.aps.org/abstract/PRE/v81/e045701
http://link.aps.org/abstract/PRE/v81/e045701
http://link.aps.org/abstract/PRE/v81/e046101
http://link.aps.org/abstract/PRE/v81/e046101
http://link.aps.org/abstract/PRE/v81/e046101
http://link.aps.org/abstract/PRE/v81/e046101
http://link.aps.org/abstract/PRE/v81/e046101
http://link.aps.org/abstract/PRE/v81/e046102
http://link.aps.org/abstract/PRE/v81/e046102
http://link.aps.org/abstract/PRE/v81/e046102
http://link.aps.org/abstract/PRE/v81/e046103
http://link.aps.org/abstract/PRE/v81/e046103
http://link.aps.org/abstract/PRE/v81/e046103
http://link.aps.org/abstract/PRE/v81/e046104
http://link.aps.org/abstract/PRE/v81/e046104
http://link.aps.org/abstract/PRE/v81/e046104
http://link.aps.org/abstract/PRE/v81/e046105
http://link.aps.org/abstract/PRE/v81/e046105
http://link.aps.org/abstract/PRE/v81/e046105


Performance of modularity maximization in practical contexts (19 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046106

Benjamin H. Good, Yves-Alexandre de Montjoye, and Aaron Clauset

Annealing a magnetic cactus into phyllotaxis (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046107

Cristiano Nisoli, Nathaniel M. Gabor, Paul E. Lammert, J. D. Maynard, and Vincent H. Crespi

Experimental analysis of lateral impact on planar brittle material (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046108

F. P. M. dos Santos, V. C. Barbosa, R. Donangelo, and S. R. Souza

Statistical characterizers of transport in communication networks (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046109

Satyam Mukherjee, Neelima Gupte, and Gautam Mukherjee

Statistical significance of communities in networks (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046110

Andrea Lancichinetti, Filippo Radicchi, and José J. Ramasco

Emergence of heterogeneity and political organization in information exchange networks (8 pages) . . . . . . . . . 046111

Nicholas Guttenberg and Nigel Goldenfeld

Approximating spectral impact of structural perturbations in large networks (8 pages) . . . . . . . . . . . . . . . . . . . . 046112

Attilio Milanese, Jie Sun, and Takashi Nishikawa

Effect of epidemic spreading on species coexistence in spatial rock-paper-scissors games (4 pages) . . . . . . . . . 046113

Wen-Xu Wang, Ying-Cheng Lai, and Celso Grebogi

Local resolution-limit-free Potts model for community detection (15 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046114

Peter Ronhovde and Zohar Nussinov

Communities, clustering phase transitions, and hysteresis: Pitfalls in constructing network ensembles
(12 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046115

David Foster, Jacob Foster, Maya Paczuski, and Peter Grassberger

Avalanches and clusters in planar crack front propagation (6 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046116

Lasse Laurson, Stephane Santucci, and Stefano Zapperi

Realistic spatial and temporal earthquake distributions in a modified Olami-Feder-Christensen model
(8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046117

E. A. Jagla

Random matrix analysis of localization properties of gene coexpression network (8 pages) . . . . . . . . . . . . . . . . 046118

Sarika Jalan, Norbert Solymosi, Gábor Vattay, and Baowen Li

Collective oscillations in disordered neural networks (7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046119

Simona Olmi, Roberto Livi, Antonio Politi, and Alessandro Torcini

Enhanced vaccine control of epidemics in adaptive networks (5 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046120

Leah B. Shaw and Ira B. Schwartz

Unevenness of loop location in complex networks (7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046121

An Zeng, Yanqing Hu, and Zengru Di

Chaos and pattern formation

Doubly excited ferromagnetic spin chain as a pair of coupled kicked rotors (7 pages) . . . . . . . . . . . . . . . . . . . . 046201

T. Boness, K. Kudo, and T. S. Monteiro

Snap-back repellers and chaotic attractors (5 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046202

Laura Gardini and Fabio Tramontana

CONTENTS - Continued

PHYSICAL REVIEW E THIRD SERIES, VOLUME 81, NUMBER 4 APRIL 2010

(Continued)

http://link.aps.org/abstract/PRE/v81/e046106
http://link.aps.org/abstract/PRE/v81/e046106
http://link.aps.org/abstract/PRE/v81/e046106
http://link.aps.org/abstract/PRE/v81/e046107
http://link.aps.org/abstract/PRE/v81/e046107
http://link.aps.org/abstract/PRE/v81/e046107
http://link.aps.org/abstract/PRE/v81/e046108
http://link.aps.org/abstract/PRE/v81/e046108
http://link.aps.org/abstract/PRE/v81/e046108
http://link.aps.org/abstract/PRE/v81/e046109
http://link.aps.org/abstract/PRE/v81/e046109
http://link.aps.org/abstract/PRE/v81/e046109
http://link.aps.org/abstract/PRE/v81/e046110
http://link.aps.org/abstract/PRE/v81/e046110
http://link.aps.org/abstract/PRE/v81/e046110
http://link.aps.org/abstract/PRE/v81/e046111
http://link.aps.org/abstract/PRE/v81/e046111
http://link.aps.org/abstract/PRE/v81/e046111
http://link.aps.org/abstract/PRE/v81/e046112
http://link.aps.org/abstract/PRE/v81/e046112
http://link.aps.org/abstract/PRE/v81/e046112
http://link.aps.org/abstract/PRE/v81/e046113
http://link.aps.org/abstract/PRE/v81/e046113
http://link.aps.org/abstract/PRE/v81/e046113
http://link.aps.org/abstract/PRE/v81/e046114
http://link.aps.org/abstract/PRE/v81/e046114
http://link.aps.org/abstract/PRE/v81/e046114
http://link.aps.org/abstract/PRE/v81/e046115
http://link.aps.org/abstract/PRE/v81/e046115
http://link.aps.org/abstract/PRE/v81/e046115
http://link.aps.org/abstract/PRE/v81/e046115
http://link.aps.org/abstract/PRE/v81/e046116
http://link.aps.org/abstract/PRE/v81/e046116
http://link.aps.org/abstract/PRE/v81/e046116
http://link.aps.org/abstract/PRE/v81/e046117
http://link.aps.org/abstract/PRE/v81/e046117
http://link.aps.org/abstract/PRE/v81/e046117
http://link.aps.org/abstract/PRE/v81/e046117
http://link.aps.org/abstract/PRE/v81/e046118
http://link.aps.org/abstract/PRE/v81/e046118
http://link.aps.org/abstract/PRE/v81/e046118
http://link.aps.org/abstract/PRE/v81/e046119
http://link.aps.org/abstract/PRE/v81/e046119
http://link.aps.org/abstract/PRE/v81/e046119
http://link.aps.org/abstract/PRE/v81/e046120
http://link.aps.org/abstract/PRE/v81/e046120
http://link.aps.org/abstract/PRE/v81/e046120
http://link.aps.org/abstract/PRE/v81/e046121
http://link.aps.org/abstract/PRE/v81/e046121
http://link.aps.org/abstract/PRE/v81/e046121
http://link.aps.org/abstract/PRE/v81/e046201
http://link.aps.org/abstract/PRE/v81/e046201
http://link.aps.org/abstract/PRE/v81/e046201
http://link.aps.org/abstract/PRE/v81/e046202
http://link.aps.org/abstract/PRE/v81/e046202
http://link.aps.org/abstract/PRE/v81/e046202


Chimera and globally clustered chimera: Impact of time delay (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046203

Jane H. Sheeba, V. K. Chandrasekar, and M. Lakshmanan

Experimental investigation of the enhancement factor for microwave irregular networks with preserved and
broken time reversal symmetry in the presence of absorption (5 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046204

Michał Ławniczak, Szymon Bauch, Oleh Hul, and Leszek Sirko

Instantons re-examined: Dynamical tunneling and resonant tunneling (18 pages) . . . . . . . . . . . . . . . . . . . . . . . . . 046205

Jérémy Le Deunff and Amaury Mouchet

Effect of node-degree correlation on synchronization of identical pulse-coupled oscillators (11 pages) . . . . . . . 046206

M. Drew LaMar and Gregory D. Smith

Comparing periodic-orbit theory to perturbation theory in the asymmetric infinite square well (9 pages) . . . . . 046207

Todd K. Timberlake

Subharmonic wave transition in a quasi-one-dimensional noisy fluidized shallow granular bed (9 pages) . . . . . 046208

Ignacio Ortega, Marcel G. Clerc, Claudio Falcón, and Nicolás Mujica

Detection of dynamical structure from short and noisy chaotic series (6 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . 046209

Chao Tao, Xiaojun Liu, and Gonghuan Du

Intermittency route to strange nonchaotic attractors in a non-skew-product map (8 pages) . . . . . . . . . . . . . . . . . 046210

Takahito Mitsui and Yoji Aizawa

Chaotic Hamiltonian systems: Survival probability (6 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046211

V. A. Avetisov and S. K. Nechaev

Finding critical exponents for two-dimensional Hamiltonian maps (6 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046212

Juliano A. de Oliveira, R. A. Bizão, and Edson D. Leonel

Phase-flip transition in coupled electrochemical cells (4 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046213

J. M. Cruz, J. Escalona, P. Parmananda, R. Karnatak, A. Prasad, and R. Ramaswamy

Spontaneous synchronization of coupled oscillator systems with frequency adaptation (8 pages) . . . . . . . . . . . . 046214

Dane Taylor, Edward Ott, and Juan G. Restrepo

Stochastic Turing patterns in the Brusselator model (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046215

Tommaso Biancalani, Duccio Fanelli, and Francesca Di Patti

Synchronized states in chaotic systems coupled indirectly through a dynamic environment (7 pages) . . . . . . . . 046216

V. Resmi, G. Ambika, and R. E. Amritkar

Controlling effect of geometrically defined local structural changes on chaotic Hamiltonian systems
(7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046217

Yossi Ben Zion and Lawrence Horwitz

Effective phase dynamics of noise-induced oscillations in excitable systems (5 pages) . . . . . . . . . . . . . . . . . . . . 046218

Justus T. C. Schwabedal and Arkady Pikovsky

Directed transport and localization in phase-modulated driven lattices (15 pages) . . . . . . . . . . . . . . . . . . . . . . . . 046219

Christoph Petri, Florian Lenz, Fotis K. Diakonos, and Peter Schmelcher

Hierarchical cluster structures in a one-dimensional swarm oscillator model (6 pages) . . . . . . . . . . . . . . . . . . . . 046220

Masatomo Iwasa, Kazuki Iida, and Dan Tanaka

CONTENTS - Continued

PHYSICAL REVIEW E THIRD SERIES, VOLUME 81, NUMBER 4 APRIL 2010

(Continued)

http://link.aps.org/abstract/PRE/v81/e046203
http://link.aps.org/abstract/PRE/v81/e046203
http://link.aps.org/abstract/PRE/v81/e046203
http://link.aps.org/abstract/PRE/v81/e046204
http://link.aps.org/abstract/PRE/v81/e046204
http://link.aps.org/abstract/PRE/v81/e046204
http://link.aps.org/abstract/PRE/v81/e046204
http://link.aps.org/abstract/PRE/v81/e046205
http://link.aps.org/abstract/PRE/v81/e046205
http://link.aps.org/abstract/PRE/v81/e046205
http://link.aps.org/abstract/PRE/v81/e046206
http://link.aps.org/abstract/PRE/v81/e046206
http://link.aps.org/abstract/PRE/v81/e046206
http://link.aps.org/abstract/PRE/v81/e046207
http://link.aps.org/abstract/PRE/v81/e046207
http://link.aps.org/abstract/PRE/v81/e046207
http://link.aps.org/abstract/PRE/v81/e046208
http://link.aps.org/abstract/PRE/v81/e046208
http://link.aps.org/abstract/PRE/v81/e046208
http://link.aps.org/abstract/PRE/v81/e046209
http://link.aps.org/abstract/PRE/v81/e046209
http://link.aps.org/abstract/PRE/v81/e046209
http://link.aps.org/abstract/PRE/v81/e046210
http://link.aps.org/abstract/PRE/v81/e046210
http://link.aps.org/abstract/PRE/v81/e046210
http://link.aps.org/abstract/PRE/v81/e046211
http://link.aps.org/abstract/PRE/v81/e046211
http://link.aps.org/abstract/PRE/v81/e046211
http://link.aps.org/abstract/PRE/v81/e046212
http://link.aps.org/abstract/PRE/v81/e046212
http://link.aps.org/abstract/PRE/v81/e046212
http://link.aps.org/abstract/PRE/v81/e046213
http://link.aps.org/abstract/PRE/v81/e046213
http://link.aps.org/abstract/PRE/v81/e046213
http://link.aps.org/abstract/PRE/v81/e046214
http://link.aps.org/abstract/PRE/v81/e046214
http://link.aps.org/abstract/PRE/v81/e046214
http://link.aps.org/abstract/PRE/v81/e046215
http://link.aps.org/abstract/PRE/v81/e046215
http://link.aps.org/abstract/PRE/v81/e046215
http://link.aps.org/abstract/PRE/v81/e046216
http://link.aps.org/abstract/PRE/v81/e046216
http://link.aps.org/abstract/PRE/v81/e046216
http://link.aps.org/abstract/PRE/v81/e046217
http://link.aps.org/abstract/PRE/v81/e046217
http://link.aps.org/abstract/PRE/v81/e046217
http://link.aps.org/abstract/PRE/v81/e046217
http://link.aps.org/abstract/PRE/v81/e046218
http://link.aps.org/abstract/PRE/v81/e046218
http://link.aps.org/abstract/PRE/v81/e046218
http://link.aps.org/abstract/PRE/v81/e046219
http://link.aps.org/abstract/PRE/v81/e046219
http://link.aps.org/abstract/PRE/v81/e046219
http://link.aps.org/abstract/PRE/v81/e046220
http://link.aps.org/abstract/PRE/v81/e046220
http://link.aps.org/abstract/PRE/v81/e046220


Fluid dynamics

Eliminating the limiting-current phenomenon by geometric field focusing into nanopores and nanoslots
(13 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046301

Gilad Yossifon, Peter Mushenheim, Yu-Chen Chang, and Hsueh-Chia Chang

Well-posed two-temperature constitutive equations for stable dense fluid shock waves using molecular
dynamics and generalizations of Navier-Stokes-Fourier continuum mechanics (7 pages) . . . . . . . . . . . . . . . . . . . 046302

Wm. G. Hoover and Carol G. Hoover

Field-induced patterns in confined magnetorheological fluids (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046303

Sérgio A. Lira, José A. Miranda, and Rafael M. Oliveira

Phase relationship in laminar channel flow controlled by traveling-wave-like blowing or suction
(11 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046304

Hiroya Mamori, Koji Fukagata, and Jerôme Hoepffner

Parametrically excited sectorial oscillation of liquid drops floating in ultrasound (6 pages) . . . . . . . . . . . . . . . . 046305

C. L. Shen, W. J. Xie, and B. Wei

Spectral properties of microcantilevers in viscous fluid (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046306

Matthew T. Clark, John E. Sader, Jason P. Cleveland, and Mark R. Paul

Streamline jumping: A mixing mechanism (5 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046307

Ivan C. Christov, Julio M. Ottino, and Richard M. Lueptow

Liquid-phase continuity and solute concentration dynamics during evaporation from porous media: Pore-scale
processes near vaporization surface (7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046308

N. Shokri, P. Lehmann, and D. Or

Perturbation analysis of mixing and dispersion regimes in the low and intermediate Péclet number region
(11 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046309

M. Giona and S. Cerbelli

Transit times in turbulent flows (6 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046310

H. L. Pécseli and J. Trulsen

Stability of active suspensions (10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046311

Christel Hohenegger and Michael J. Shelley

Evolution of anisotropic structures and turbulence in the multidimensional Burgers equation (13 pages) . . . . . 046312

Sergey N. Gurbatov, Alexander Yu. Moshkov, and Alain Noullez

Exact solution of the hydrodynamical Riemann problem with nonzero tangential velocities and the
ultrarelativistic equation of state (7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 046313

Patryk Mach and Małgorzata Piȩtka
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