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4. Program Scope

This theoretical project has been carried out in close interaction with the experimental project
at UW-Madison under the same title led by Pl Max Lagally and co-PI Mark Eriksson. Extensive
computational studies have been performed to address a broad range of topics from atomic
structure, stability, mechanical property, to electronic structure, optoelectronic and transport
properties of various nanoarchitectures in the context of Si and other solid nanomembranes.
These have been done by using combinations of different theoretical and computational
approaches, ranging from first-principles calculations and molecular dynamics (MD) simulations
to finite-element (FE) analyses and continuum modeling.

5. Accomplishments.

We have made strong efforts in carrying out both atomic and continuum simulations to
investigate fundamental sciences related to the growth, stability and electronic properties of
semiconductor nanomembranes, nanoribbons, and their hybrid structures with quantum dots and
molecular adsorbates. In total, we have published 58 papers fully or partially supported by this
11-year DOE-DMSE project, including 7 invited book chapters or review articles and 17 papers
in high impact journals (10 Phys. Rev. Letters, 1 Nature Mat., 1 Nature Commun., 3 Nano
Letters and 2 ACS Nano). Seven postdoctoral research associates, seven PhD (six graduated)
and one Master graduate student (graduated) have been fully or partially supported by this DOE
project. In addition, seven visiting scholars/students have participated in the research of this
project, mostly on their own funding. Benefited from the success of this project, during the
funding period, the P1 gave 171 invited talks, including seventy two invitations at
national/international conferences and sixty nine departmental/institutional colloquium/seminar
presentations.

Pl has been elected Fellow of American Physical Society (2011), awarded Senior Humboldt
Research Award (2008) and Australia Research Council International Professorial Fellowship
(2007), and appointed Chair of Department of Materials Science and Engineering. The PI
organized or co-organized two conferences/workshops: (1) “International Symposium on
Clusters and Nanostructures” held in Richmond, VA on November 7-10, 2011; (2) Surface
Kinetics International Conference, March 20-22, 2009, Salt Lake City, UT,;

Our theoretical/computational studies have been done in close collaborations with
experiments at University of Wisconsin-Madison (P1: Max Lagally) which are also funded by
DOE. We published together thirteen papers, including 1 invited book chapter and 2 invited



review articles. Their experiments have provided new ideas stimulating theoretical studies, and
in return our theory has explained some of their experimental results. In addition, we have had
collaborations with other research groups around the world including six joint papers with
groups in China.
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Unexpended funds: This DOE-BES project was combined with another DOE-BES
account (Grant # DEFG02-04ER46148) last year. Partly because the ending dates of the
two accounts differ by one month, our university accounting missed to transfer a small
amount of ~$1400.00 funds from this account to the new joint account on time, so they
returned ~$1400.00 to the DOE Chicago office. The account is balanced now with no
unexpended funds left.



