
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-1317-5 
ISSN: 1742-6588 

XXVI IUPAP Conference on 
Computational Physics 
(CCP 2014) 

Boston, Massachusetts, USA 
11 - 14 August 2014 

 

 

Journal of Physics: Conference Series Volume 640 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2014) by the Institute of Physics 
All rights reserved. The material featured in this book is subject to  
IOP copyright protection, unless otherwise indicated. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Table of contents 

Volume 640 

XXVI IUPAP Conference on Computational Physics (CCP2014) 
11–14 August 2014, Boston, USA 
 
Accepted papers received: 28 August 2015 
Published online: 28 September 2015 
 
Preface 
011001  

XXVI IUPAP Conference on Computational Physics (CCP2014) OPEN ACCESS A W 
Sandvik, D K Campbell, D F Coker and Y Tang 

011002  

Peer review statement OPEN ACCESS 

Papers 

Statistical Physics 

012001  

Functionality limit of classical simulated annealing OPEN ACCESS M Hasegawa   pg. 1 

012002  

Finite-size scaling and latent heat at the gonihedric first-order phase transition OPEN 
ACCESS Wolfhard Janke, Marco Mueller and Desmond A Johnston   pg. 7 

012003  

Generalized ensemble method applied to study systems with strong first order transitions 
OPEN ACCESS E Małolepsza, J Kim and T Keyes   pg. 13 

012004  

Transport with hard-core interaction in a chain of asymmetric cavities OPEN ACCESS G 
P Suárez, M Hoyuelos and H O Mártin   pg. 19 

012005  



Spin glass behavior of the antiferromagnetic Heisenberg model on scale free network 
OPEN ACCESS Tasrief Surungan, Freddy P Zen and Anthony G Williams   pg. 25 

012006  

Exploring Replica-Exchange Wang-Landau sampling in higher-dimensional parameter 
space OPEN ACCESS Alexandra Valentim, Julio C S Rocha, Shan-Ho Tsai, Ying Wai 
Li, Markus Eisenbach, Carlos E Fiore and David P Landau   pg. 31 

012007  

Epidemic spreading and immunization strategy in multiplex networks OPEN ACCESS 
Lucila G Alvarez Zuzek, Camila Buono and Lidia A Braunstein   pg. 37 

Soft Matter and Biological Physics 

012008  

Aggregation process of Aβ1-40 with non-Aβ amyloid component of α-synuclein OPEN 
ACCESS Cindie Eugene and Normand Mousseau   pg. 43 

012009  

Structural and thermodynamic consistency in coarse-grained models of macromolecules 
OPEN ACCESS M G Guenza   pg. 54 

012010  

Kinetics of directed self-assembly of block copolymers on chemically patterned 
substrates OPEN ACCESS Marcus Müller, Weihua Li, Juan Carlos Orozco Rey and 
Ulrich Welling   pg. 66 

012011  

Apparent Viscosity of Active Nematics in Poiseuille Flow OPEN ACCESS Zhenlu Cui, 
Jianbing Su and Xiaoming Zeng   pg. 78 

012012  

Monte Carlo parameterization in the VirtualLeaf framework OPEN ACCESS A 
Dzhurakhalov, D De Vos, G Beemster and J Broeckhove   pg. 84 

012013  



Major component analysis of dynamic networks of physiologic organ interactions OPEN 
ACCESS Kang K L Liu, Ronny P Bartsch, Qianli D Y Ma and Plamen Ch Ivanov   pg. 90 

012014  

Calculating transition and reaction rates with nonequilibrium work measurements OPEN 
ACCESS Mahmoud Moradi, Celeste Sagui and Christopher Roland   pg. 96 

012015  

Effect of surface attractive strength on structural transitions of a confined HP lattice 
protein OPEN ACCESS Busara Pattanasiri, Ying Wai Li, Thomas Wust and David P 
Landau   pg. 102 

012016  

Multiscale Modelling of UniMolecular FRET Probes Using Monte Carlo Simulations 
OPEN ACCESS Shourjya Sanyal, Donal MacKernan and David F Coker   pg. 108 

012017  

Protein folding of the HOP model: A parallel Wang—Landau study OPEN ACCESS G 
Shi, T Wüst, Y W Li and D P Landau   pg. 114 

Materials and Nano Science 

012018  

Lattice Boltzmann Model for Electronic Structure Simulations OPEN ACCESS M 
Mendoza, H J Herrmann and S Succi   pg. 120 

012019  

Magnetic Materials at finite Temperatures: thermodynamics and combined spin and 
molecular dynamics derived from first principles calculations OPEN ACCESS Markus 
Eisenbach, Dilina Perera, David P Landau, Don M Nicholson, Jungqi Yin and Gregory 
Brown   pg. 130 

012020  

The Adaptively Biased Molecular Dynamics method revisited: New capabilities and an 
application OPEN ACCESS Mahmoud Moradi, Volodymyr Babin, Christopher Roland 
and Celeste Sagui   pg. 142 

012021  



Self-Action of Second Harmonic Generation and Longitudinal Temperature Gradient in 
Nonlinear-Optical Crystals OPEN ACCESS A I Baranov, A V Konyashkin and O A 
Ryabushkin   pg. 154 

012022  

First-principles calculation of the structural and elastic properties of ternary metal nitrides 
TaxMo1-xN and TaxW1-xN OPEN ACCESS Kh. Bouamama, P Djemia and M Benhamida   pg. 160 

012023  

Computer simulation of the interaction of ringlike carbon clusters with nanographene 
OPEN ACCESS A A Dzhurakhalov, V G Stelmakh and I D Yadgarov   pg. 166 

012024  

Progress in characterizing submonolayer island growth: Capture-zone distributions, 
growth exponents, & hot precursors OPEN ACCESS Theodore L Einstein, Alberto 
Pimpinelli, Diego Luis González and Josue R Morales-Cifuentes   pg. 172 

012025  

Ni cluster on a silicon surface by the Density Functional Theory and X-ray absorption 
spectroscopy investigations OPEN ACCESS V L Mazalova, O V Farberovich and A V 
Soldatov   pg. 179 

012026  

Evaluation of the Efficiency of Clathrate Hydrates in Storing Energy Gases OPEN 
ACCESS N I Papadimitriou, I N Tsimpanogiannis, I G Economou and A K Stubos   pg. 185 

012027  

Multiscale simulation of thermal disruption in resistance switching process in amorphous 
carbon OPEN ACCESS A M Popov, G N Shumkin and N G Nikishin   pg. 191 

012028  

Electronic Properties of Adsorption of Trimesic Acid Monomer on Graphene OPEN 
ACCESS Farzaneh Shayeganfar   pg. 196 

012029  



Investigation of high pressure phase transition and electronic properties of Lutetium 
Nitride OPEN ACCESS Sanjay Kumar Singh and U P Verma   pg. 202 

012030  

Lattice-switch Monte Carlo: the fcc—bcc problem OPEN ACCESS T L Underwood and 
G J Ackland   pg. 207 

012031  

Development of the SSPH Method for Real-Space Electronic Structure Calculations 
OPEN ACCESS Yasunari Zempo and Soichiro Sugimoto   pg. 213 

Fluid Dynamics 

012032  

Toward Estimating Current Densities in Magnetohydrodynamic Generators OPEN 
ACCESS V A Bokil, N L Gibson, D A McGregor and C R Woodside   pg. 218 

012033  

PIC Algorithm with Multiple Poisson Equation Solves During One Time Step OPEN 
ACCESS Junxue Ren, Trenton Godar, James Menart, Sudhakar Mahalingam, Yongjun 
Choi, John Loverich and Peter H Stoltz   pg. 224 

012034  

Computational investigation of flow control by means of tubercles on Darrieus wind 
turbine blades OPEN ACCESS K Sevinç, G Özdamar, U Şentürk and A Özdamar   pg. 231 

012035  

Numerical Simulation of Cavitation Characteristics for Pump-jet Propeller OPEN 
ACCESS Yao Shi, Guang Pan, Qiaogao Huang and Xiaoxu Du   pg. 237 

012036  

CFD simulation of hydrogen deflagration in a vented room OPEN ACCESS I C Tolias, A 
G Venetsanos, N C Markatos and C T Kiranoudis   pg. 244 

Quantum Many-Body Physics 

012037  



Quantum Matter: Topology and Correlations driving new materials, phases, and 
phenomena OPEN ACCESS Nandini Trivedi   pg. 250 

012038  

Numerical Studies of the Quantum Adiabatic Algorithm OPEN ACCESS A P Young and 
Itay Hen   pg. 262 

012039  

Lanczos steps to improve variational wave functions OPEN ACCESS Federico Becca, 
Wen-Jun Hu, Yasir Iqbal, Alberto Parola, Didier Poilblanc and Sandro Sorella   pg. 274 

012040  

Uni10: an open-source library for tensor network algorithms OPEN ACCESS Ying-Jer 
Kao, Yun-Da Hsieh and Pochung Chen   pg. 281 

012041  

Numerical studies of various Néel-VBS transitions in SU(N) anti-ferromagnets OPEN 
ACCESS Ribhu K Kaul and Matthew S Block   pg. 293 

012042  

Competition between the Haldane insulator, superfluid and supersolid phases in the one-
dimensional Bosonic Hubbard Model OPEN ACCESS G G Batrouni, V G Rousseau, R T 
Scalettar and B Grémaud   pg. 302 

012043  

1D valence bond solids in a magnetic field OPEN ACCESS Adam Iaizzi and Anders W 
Sandvik   pg. 308 

012044  

Matrix-Product-State Algorithm for Finite Fractional Quantum Hall Systems OPEN 
ACCESS Zhao Liu and R N Bhatt   pg. 313 

012045  

Mott glass phase in a diluted bilayer Heisenberg quantum antiferromagnet OPEN 
ACCESS Nv-Sen Ma, Anders W Sandvik and Dao-Xin Yao   pg. 319 

012046  



Entropy and thermopower in the 2D t-J model OPEN ACCESS W O Putikka   pg. 325 

012047  

Deciding the fate of the false Mott transition in two dimensions by exact quantum Monte 
Carlo methods OPEN ACCESS D Rost and N Blümer   pg. 331 

012048  

Topological properties of a Valence-Bond-Solid OPEN ACCESS Hui Shao, Wenan Guo 
and Anders W Sandvik   pg. 337 

Lattice Field Theory 

012049  

Recent progress in simulations of gauge theories on the lattice OPEN ACCESS Luigi Del 
Debbio   pg. 343 

012050  

Supersymmetry on a Lattice OPEN ACCESS Simon Catterall   pg. 355 

012051  

Semimetal-Insulator transition without a condensate OPEN ACCESS Venkitesh Ayyar   pg. 363 

012052  

Electromagnetic effects on the light hadron spectrum OPEN ACCESS S Basak, A 
Bazavov, C Bernard, C DeTar, E Freeland, J Foley, Steven Gottlieb, U M Heller, J 
Komijani, J Laiho, L Levkova, R Li, J Osborn, R L Sugar, A Torok, D Toussaint, R S 
Van de Water, R Zhou and Collaboration MILC   pg. 369 

012053  

From quarks to hadrons and back - spectral and bulk phenomena of strongly interacting 
matter OPEN ACCESS Stefan Krieg and Budapest-Marseille-Wuppertal and Wuppertal-
Budapest collaborations   pg. 375 

012054  

Nucleon Structure on a Lattice at the Physical Point OPEN ACCESS Sergey Syritsyn   pg. 381 



012055  

Targeting the Conformal Window: Scalars on the Lattice OPEN ACCESS Evan 
Weinberg, Rich Brower, Anna Hasenfratz, Claudio Rebbi and Oliver Witzel   pg. 387 

Astrophysics 

012056  

Modeling Galactic Rotation Curves with ultra-light scalar field dark matter OPEN 
ACCESS Argelia Bernal and C Soto-Campos   pg. 393 

012057  

Cosmological Impact of the Population III Hypernovae OPEN ACCESS Ke-Jung Chen   pg. 399 

012058  

Numerical cosmology on the GPU with Enzo and Ramses OPEN ACCESS C Gheller, P 
Wang, F Vazza and R Teyssier   pg. 405 

012059  

Instability of counter-rotating stellar disks OPEN ACCESS R G Hohlfeld and R V E 
Lovelace   pg. 411 

Computational-Physics Education 

012060  

Teaching Density Functional Theory Through Experiential Learning OPEN ACCESS 
Shobhana Narasimhan   pg. 417 

012061  

The role of computational physics in the liberal arts curriculum OPEN ACCESS Rachele 
Dominguez and Benjamin Huff   pg. 422 

High-Performance Computing and General Computational Physics 

012062  

Scalable Software for Multivariate Integration on Hybrid Platforms OPEN ACCESS E de 
Doncker, F Yuasa, J Kapenga and O Olagbemi   pg. 428 



012063  

Toward a Proof of Concept Cloud Framework for Physics Applications on Blue Gene 
Supercomputers OPEN ACCESS Patrick Dreher, William Scullin and Mladen Vouk   pg. 434 

012064  

First experience with particle-in-cell plasma physics code on ARM-based HPC systems 
OPEN ACCESS Xavier Sáez, Alejandro Soba, Edilberto Sánchez, Mervi Mantsinen, 
Sergi Mateo, José M Cela and Francisco Castejón   pg. 440 

012065  

Relation of Parallel Discrete Event Simulation algorithms with physical models OPEN 
ACCESS L N Shchur and L V Shchur   pg. 446 

012066  

Real-time and real-space program tuned in K-computer OPEN ACCESS Y Zempo, N 
Akino, M Ishida, E Tomiyama and H Yamamoto   pg. 451 

012067  

Comparison of meshfree and mesh-based methods for boundary value problems in 
physics OPEN ACCESS P Niraula, Y Han and J Wang   pg. 457 

012068  

Scar State on Time-evolving Wavepacket OPEN ACCESS Mitsuyoshi Tomiya, 
Hiroyoshi Tsuyuki, Kentaro Kawamura, Shoichi Sakamoto and Eric J Heller   pg. 463 

012069  

The Maximum Entropy Method for Optical Spectrum Analysis of Real-Time TDDFT 
OPEN ACCESS M Toogoshi, S S Kano and Y Zempo   pg. 469 

012070  

Algorithm of Shaping Multiple-beam Braggs Acousto-optic Diffraction Laser Field Into 
1D and 2D Patterns OPEN ACCESS S Zakharchenko and A Baturin   pg. 475 

012071  



The statistical investigation of amplitude Scintillations at Indian high latitude Station 
Maitri, Antarctica OPEN ACCESS Prakash Khatarkar, Parvaiz A Khan, Shivangi 
Bhardwaj, P K Purohit, Roshni Atulkar and A K Gwal   pg. 481 

012072  

Evaluation of geomagnetic storm effects on the GPS derived Total Electron Content 
(TEC) OPEN ACCESS P K Purohit, Azad A Mansoori, Parvaiz A Khan, Roshni Atulkar, 
Purushottam Bhawre, Sharad C Tripathi, Prakash Khatarkar, Shivangi Bhardwaj, A M 
Aslam, Malik A Waheed and A K Gwal   pg. 486 




