June 29, 2013

Dear Editor:

Please find enclosed a manuscript entitled “Bottom-up approach to atomistic modeling of helical nanostructures for molecular dynamics simulations via scalable open-source coding,” by Meagher, Doblack, Ramirez and Davila which we are submitting for your consideration to be published in the Journal of Visualized Experiments (JoVE). 

In this paper we report the successful modeling of helical nanostructures using open-source codes for molecular dynamics (MD) simulations, and a graphical interface to enhance research and learning through visualization.  Modeling the atomistic structure of nanohelices accurately is becoming increasingly important in predictive simulation studies toward materials research and novel nanotechnology applications involving energy harvesting, biological sensing, hydrogen storage, and many others.  To understand the effect of local structure on the mechanical properties of these novel materials, we need to produce nanohelical models which can be accurately and efficiently created.  To date, software packages are rather limited in the ability to create atomistic helical models.  Recent related research using these helical models has been published and has been included as a reference.

We believe this paper makes an important contribution to the science community since it: 1) facilitates the efficient modeling of nanohelices for MD simulations for promising novel applications, 2) disseminates results via an open-source code (NanospringCarver) to be distributed broadly through my research group’s website, 3) promotes efficient atomistic simulations which can be pursued on varied computing platforms, 4) contains outcomes which have been reported in large-scale MD simulations to study the mechanical properties of silica nanohelices, 5) expands the number of learning tools for computational classes via the designed MATLAB GUI, and 6) promotes collaborations and interdisciplinary projects.

Although there are some articles on simulations of helical structures in the literature, there is little or no information about the methods used to create the limited number of helical models reported to date.  We believe our study is unique in that it involves the development and presentation of robust and adaptable codes which can be used in atomistic simulations, and a MATLAB GUI to enhance visualization.

Performing MD simulations to study the response of helical structures to different loading conditions is feasible with accurate atomistic models and appropriate interatomic potentials.  The success of future manufacturing using nanostructures will depend on understanding their physical properties, with implications on self-assembly and nanomanipulation processes.  This work is a step towards understanding the behavior of such nanostructures using MD simulations.

We believe that Journal of Visualized Experiments is the most suitable journal to publish this work because of its unique multimedia format, and since our results are highly visual in nature and can be applicable to other similar systems.  The computational results from this study can be compared to those obtained through experimental studies using AFM or TEM.  Hence, the work presented in this paper is important to a broad group of scientists and specialists in nanoscience and nanotechnology.

We hope you find our paper interesting and worth publishing in your journal.  We look forward hearing from you soon.  Thank you for your consideration.
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Sincerely,

Lílian P. Dávila, Ph.D., Assistant Professor

Materials Science and Engineering, University of California, Merced

e-mail: ldavila@ucmerced.edu, Phone: (209) 228-4707
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