PROCEEDINGS OF SPIE

International Symposium on
Clusters and Nanomaterials

Purv Jena
Anil K. Kandalam
Editors

26-29 October 2015
Richmond, Virginia, United States

Sponsored by
Virginia Commonwealth University (United States)

Endorsed by

Materials Research Society (MRS)
American Chemical Society (ACS)
American Physical Society (ACP)
American Vacuum Society (AVS)

Published by
SPIE

Proceedings of SPIE 0277-786X, V. 10174

Volume 10174

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.

International Symposium on Clusters and Nanomaterials, edited by Puru Jena,

Anil K. Kandalam, Proc. of SPIE Vol. 10174, 1017401 - © 2016 SPIE
CCC code: 0277-786X/16/$18 - doi: 10.1117/12.2268674

Proc. of SPIE Vol. 10174 1017401-1



The papers in this volume were part of the technical conference cited on the cover and fitle
page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. Additional
papers and presentation recordings may be available online in the SPIE Digital Library at
SPIEDigitallibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted.
The publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in International Symposium on Clusters and Nanomaterials, edited by
Puru Jena, Anil K. Kandalam, Proceedings of SPIE Vol. 10174 (SPIE, Bellingham, WA, 2016) Seven-
digit Artficle CID Number.

ISSN: 0277-786X

ISSN: 1996-756X (electronic)
ISBN: 9781510608412

ISBN: 9781510608429 (electronic)

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2016, Society of Photo-Optical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the infernal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is
0277-786X/16/$18.00.

Printed in the United States of America.
Publication of record for individual papers is online in the SPIE Digital Library.
s P I DIGITAL

e LIBRARY

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs
allows articles to be fully citable as soon as they are published online, and connects the same
identifier to all online and print versions of the publicatfion. SPIE uses a seven-digit CID article
numbering system structured as follows:
* The five digits correspond to the SPIE volume number.
* The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07,08, 09, OA, 0B ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscripf.

Proc. of SPIE Vol. 10174 1017401-2



Contents

\Y% Authors
Vi Conference Committee
iX  Introduction

IINTERNATIONAL SYMPOSIUM ON CLUSTERS AND NANOMATERIALS

10174 02 From planar boron clusters to borophenes and borospherenes [10174-15]

1017403 Aui02(p-MBA)4s nanocluster: a superatom suitable for bio-applications [10174-16]

10174 04 Interaction of size-selected gold nanoclusters with dopamine [10174-20]

10174 05 Many faces of carbon [10174-19]

10174 06 Mns: high-spin structures and energetics [10174-1]

10174 07 Formation of manganese nanoclusters in a sputtering/aggregation source and the roles of
individual operating parameters [10174-5]

10174 08 Magnetic properties of clusters in IV-VI and II-IV-V2 diluted magnetic semiconductors
[10174-6]

10174 09 Magnetic properties of a diluted transverse spin-1 Ising nanocube with a longitudinal
crystal-field [10174-8]

10174 0A On the reversible hydrogen storage in Mg(BHa4)2 under moderate conditions [10174-7]

10174 0B Electronic structure of some complex thermoelectrics: role of dimensional confinement
and nanostructuring [10174-18]

10174 0C Recent advances in 2D thermoelectric materials [10174-21]

10174 0D Disorder, dynamic and entropy effects in the solid state [10174-17]

10174 OE Consequences of spatial antisymmetry on light [10174-12]

10174 OF Bismuth incorporation into gallium phosphide [10174-11]

10174 0G Metal-polymer nanocomposites for stretchable optics and plasmonics [10174-13]

10174 OH Two-dimensional topological nanomaterials and related Hall effects [10174-14]

10174 0l Phase transformations in platinum silicide thin films [10174-10]
10174 0J Changes in the photo-absorption spectrum of MEH-PPV in solution [10174-9]

Proc. of SPIE Vol. 10174 1017401-3



Proc. of SPIE Vol. 10174 1017401-4



Authors

Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36
numbering is employed for the last two digits and indicates the order of articles within the volume.
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B...0Z, followed by 10-1Z, 20-2Z, efc.

Ahuja, R., 09 Zhang, Shunhong, 05
Ainane, A., 09 Zhou, Jian, OH
Alberi, Kirstin, OF
Anderson, J. R., 08
Beaton, Daniel A., OF
Bouhou, S., 09

Christian, Theresa M., OF
Dobrowolski, W., 08

El Hamri, M., 09

Essaoudi, ., 09
Fedorchenko, I. V., 08
Fluegel, Brian, OE

Giri, Santanab, 0J

Gorska, M., 08

Hakkinen, Hannu, 03
Hermann, Eric, 04

Hoang, Khang, 0B

Jena, Puru, 05, 0C, OH, 0J
Jensen, Torben R., 0D
Kandalam, Anil K., 04
Khojasteh, Malak, 07
Kilanski, L., 08

Kresin, Vitaly V., 07

Li, Hai-Wen, 0D

Mahanti, Subhendra D., 0B
Marenkin, S. F., 08
Mascarenhas, Angelo, OE, OF
MclLeskey, James T., Jr., 0J
Milani, Paolo, 0G

Minnai, Chloé, 0G
Montone, Georgia R., 04
Moore, Corell H., 0J
Podgdmi, A., 08

Potenza, Marco A.C., 0G
Remhof, Arndt, OA
Rentsch, Daniel, 0A
Reveles, J. Ulises, 06
Shillady, D. D., 06

Slynko, E. I., 08

Slynko, V. E., 08

Sprowls, Cameron J., Ol
Sun, Qiang, 0C

Szymczak, R., 08

Trindle, C., 06

Waite, Matthew M., Ol
Wang, Lai-Sheng, 02
Wang, Qian, 05

Yan, Yigang, OA

Yu, Jiabing, 0C

Proc. of SPIE Vol. 10174 1017401-5



Proc. of SPIE Vol. 10174 1017401-6



Conference Committee

Symposium Chair

Puru Jena, Virginia Commonwealth University (United States)

Secretary

Anil K. Kandalam, West Chester University of Pennsylvania
(United States)

International Advisory Board

Barbara D. Boyan, Virginia Commonwealth University (United States)

Catherine Bréchignac, CNRS (France)

Welford Castleman, Jr., Pennsylvania State University (United Stafes)

Mildred S. Dresselhaus, Massachusetts Institute of Technology
(United States)

Wolfgang Eberhardt, Helmholtz-Zentrum Berlin fur Materialien und
Energie (Germany)

Mostafa A. ElI-Sayed, Georgia Institute of Technology (United States)

Joseph S. Francisco, University of Nebraska-Lincoln (United States)

Sumio lijima, Meijo University (Japan)

Walter Kohn, University of California Santa Barbara (United States)

Nathan $. Lewis, California Institute of Technology (United States)

Zongfan Liu, Peking University (China)

Chad A. Mirkin, Northwestern University (United States)

Risto M. Nieminen, Aalto University School of Science and Technology
(Finland)

C. N. R. Rao, Jawaharlal Nehru Centre for Advanced Scientific
Research (India)

Gabor A. Somorjai, University of California Berkeley (United States)

John 1. Yates, Jr., University of Virginia (United States)

Organizing Committee

Pulickel M. Ajayan, Rice University (United States)
Kit H. Bowen, Jr., Johns Hopkins University (United States)
Chris M. Cannizzaro, U.S. Department of State (United States)
Hani El-Kaderi, Virginia Commonwealth University (United States)
Mohamed S$. El-Shall, Virginia Commonwealth University
(United States)
Diana Farkas, Virginia Polytechnic Institute and State University
(United States)

vii

Proc. of SPIE Vol. 10174 1017401-7



viii

Subhendra D. Mahanti, Michigan State University (United States)
James T. Mcleskey, Jr., Virginia Commonwealth University

(United States)
Joe Poon, University of Virginia (United States)
Jason C. Reed, Virginia Commonwealth University (United States)
Joseph S. Reiner, Virginia Commonwealth University (United States)
William H. Sawyer, West Chester University (United States)
Qiang Sun, Peking University (China)
Sdally S. Tinkle, Science and Technology Policy Institute (United States)

Proc. of SPIE Vol. 10174 1017401-8



Infroduction

This volume contains the proceedings from the Infernatfional Symposium on
Clusters and Nanomaterials (ISCAN) held in Richmond, Virginia, United States, 26—
29 October 2015. This symposium was the ninth installment in the quadrennial
Richmond Symposium series that began in 1982. The 2015 symposium dealt with
the role of clusters and nanomaterials in addressing challenges in energy and life
sciences, two of the areas that are of vital importance to society. The symposium
focused on the role clusters and nanomaterials play in the development of novel
materials for energy applications, such as solar, hydrogen, thermo-electric, and
electrochemical storage. For life sciences, the focus was on bioactive, bio
responsive, and biomimetic nanomaterials; nanotoxicity; bioengineering; and
regenerative medicine. Interdisciplinary topics such as reactions; catalysis,
electronic, optical and magnetic properties of nanoparticles and nanomaterials
were also discussed.

This interdisciplinary symposium featured 39 invited speakers and 83 confributed
presentations. Nearly 130 researchers and scientists from Physics, Chemistry,
Biology, Materials Science, Medicine, and Engineering fields from 22 countries
aftended this symposium and shared their ideas and results, delineated
outstanding problems, and discussed future research. This symposium was
sponsored by Virginia Commonwealth University, and endorsed by American
Physical Society, American Chemical Society, Materials Research Society, and
American Vacuum Society. The proceedings are published by SPIE.

This symposium would not have been possible without the tireless efforts of the
members of the Organizing Committee, the input from the International Advisory
Board, and the financial support from Virginia Commonwealth University, the U.S.
Department of Energy, Natfional Science Foundation, and Toyota Laboratories.
Our special thanks go fo the undergraduate, graduate students, and
postdoctoral fellows in the Physics, Chemistry, and Engineering Departments of
Virginia Commonwealth University for volunteering their services during the
organization of this symposium, and to the participants for the high quality of their
presentations. Last, but not least, fo Mrs. Barbara Martin for her assistance
throughout the two-year period this symposium was in the making.

Puru Jena
Anil K. Kandalam
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