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MuSTI Overview for Academic Year 2008 
 
Multi-scale technologies are those that bring together functional elements to form systems 
where the relative size of components within the system spans from the nano through the micro 
and into the macro domain.  The systems-focus of MuSTI emphasizes the challenges 
associated with integrating technologies that have relative feature sizes that are orders of 
magnitude apart, and operating characteristics that are size dependent.   
 
The Multi-Scale Technologies Institute (MuSTI) became operational near the end of 2005.  
Since that time, the number of proposals submitted by MuSTI affiliates, and their funded 
research, continues to grow.  The infrastructure that MuSTI funding has helped implement 
continues to grow and new several university-wide educational products in nanotechnology 
continue to expand. 
 
Funds for multi-scale research grew again during 2008.   The reinvestment of funds has 
contributed to research as summarized below.  During AY2008: 
 

·  34 new external funding proposals were submitted to 15 different federal, state, and 
private industrial sponsors; 

·  32 different faculty PI and Co-PIs from 11 MTU departments contributed to those 
proposals; 

·  Newly proposed research totaled $12,095,286 with 79 PhD-years of proposed support; 
·  New awards totaled $2,259,851 among 12 faculty PI and Co-PIs; 
·  13 new PhD students were funded, with 22 PhD-years of support. 

 
As a result of new and continued funding, MuSTI faculty and graduate students published and 
presented 65 papers in the leading journals and conferences in multi-scale technologies.  
Outreach to the public included demonstrations and presentations to more than 350 high school 
students, of which more than 250 were female and minority students. 
 
Begun in 2005, the undergraduate minor degree program in Nanoscale Science and 
Technology now enrolls 15 students with 7 new students enrolled.  Four students graduated 
during 2008 with a Minor in Nanotechnology.  These students are well educated in this highly 
interdisciplinary field.   
 
During 2006, a new Graduate Certificate in Nanotechnology was proposed and is currently 
awaiting final approval and implementation, with a desire to offer the Certificate online as well.  
This interdisciplinary advanced certificate will become available in Fall 2008.  This certificate, 
along with the minor degree, places MTU at the forefront of nanotechnology education.  We 
invite you to explore the new and ongoing research in the following pages. 
 
 
 
 
Craig Friedrich, Director 
Paul Bergstrom, Associate Director for Fabrication and Facilities 
John Jaszczak, Associate Director for Education and Outreach 
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Newly Funded Research During 2008 
 
 
"NUE: Michigan Technological University Nanotechnol ogy Enterprise", National Science 
 Foundation 
 
John Jaszczak  Department of Physics 
N. Alaraje   School of Technology 
M. Bennett   Department of Social Sciences 
P. Bergstrom    Department of Electrical and Computer Engineering 
 
 
The Nanotechnology Enterprise seeks to 
provide undergraduate students with a 
comprehensive hands-on entrepreneurial 
educational experience as they research, 
develop and market nanotechnology-
related products and services, and share 
their knowledge and experiences with 
first-year undergraduates and high 
school students and teachers. The initial 
market will be high school teachers and 
students, who will gain introductory 
lessons on the underlying science, 
engineering applications, and societal 
implications of nanotechnology, access 
to a scanning tunneling microscope 
(STM) with atomic-level resolution, and a 
low-cost STM for their school or district. 
At least two nano-materials related products can also be developed in collaboration with 
participating faculty almost immediately. 
 
 
 
“Self-Regenerating Nanotips: Indestructible Field-E mission Cathodes for Low-Power 
 Electric Propulsion”, Air Force Office of Scientif ic Research 
Lyon B. King  Department of Mechanical Engineering – Engineering Mechanics 
   Two Ph.D. Students 
 
Field-emission cathodes have recently received much interest for use as zero-flow “cold” 
electron emitters for sub-100-W EP thrusters.  Field emission cathodes rely on Fowler-
Nordheim emission from very sharp (10-nm-radius) electrode tips.  The lifetime of 
microfabricated field emitters is, so far, incompatible with EP applications.  Because of the 
fragility of the nanometer-sized tips, the structures are susceptible to damage that blunts the tip 
and destroys the device functionality.  Recent efforts have attempted to extend lifetime by 
reducing tip wear.  The goal of research proposed here is to develop field-emission cathodes for 
use in EP that solve the tip degradation problem not through attempts to minimize tip wear, but 
instead by incorporating self-assembling nanostructures that can repeatedly re-generate 

Inaugural members of the MTU Nano -Enterprise.  
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damaged emitter tips.  The proposed structures are created by forming an ion-emitting Taylor 
cone from a low-melting-temperature liquid metal in a method identical to a FEEP 
thruster.  Studies have shown that if the ion emission current is extinguished by cooling and 
quenching the liquid metal, a nanometer-scale protrusion forms at the apex of the cone.  By 
reversing the polarity of the extraction 
electrode, the now-solidified Taylor 
cone/protrusion structure exhibits stable 
Fowler-Nordheim emission of 
electrons.  The technique provides a 
mechanism to heal damaged or destroyed 
emitters: by re-melting the cone and 
repeating the ion-emission/quenching cycle, 
the functionality of the cathode is 
restored.  Work proposed here will examine 
the fundamental operating characteristics of 
quenched liquid-metal-ion sources operated 
as cathodes in environments representative 
of EP thrusters.  Architectures to be 
examined include cones formed on single 
needle emitters, on the ends of micro-
machined capillaries fabricated from bulk 
metal, and on metal-coated macroporous silicon. 
 
 
 
"Materials World Network: Nonlinear Magnetophotonic  Crystals”, National Science 
 Foundation   
Miguel Levy  Department of Physics 
   One Ph.D. Student 
 
This project focuses on the development of new magnetic materials possessing strong 
nonlinear magnetic susceptibilities.  It seeks to leverage the nonlinear performance of ferrite 
garnet films by stress generation and compositional gradient formation in the sputter-deposition 
growth of these films and by controlling the surface contribution to harmonic generation in the 
presence of photon trapping.  Special emphasis will be placed on magnetization-induced 
second and third-harmonic generation in a photonic crystal environment. 
 
 
 
“Argonne National Laboratory Guest Graduate Student Appointment”, Argonne National 
 Laboratory 
Yoke Khin Yap  Department of Physics 
    One Ph.D. Student 
 
A graduate student is sponsored to work full time at Argonne National Laboratory (ANL) in 
collaboration with Dr. Dieter Gruen, an Argonne Distinguished Fellow in ANL. We aim to 
develop novel nanocarbon composites for thermoelectric power generation. 
 
 
 
 

Microfabrictated prototype of self- 
regenerating ion propulsion field emitters. 
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“Optimizing Chemo-Mechanical Structures for MEMS Ch emical Vapor Sensor Arrays” 

Michigan Economic Development Corporation 
Michele H. Miller Department of Mechanical Engineering – Engineering Mechanics 
Gordon G. Parker Department of Mechanical Engineering – Engineering Mechanics 
Henry A. Sodano Department of Mechanical Engineering – Engineering Mechanics 
Haiying Liu  Department of Chemistry 
Sarah A. Green Department of Chemistry 
Paul L. Bergstrom Department of Electrical and Computer Engineering 
Bernie Bettig  Department of Mechanical Engineering, University of West Virginia 
   Three Ph.D. Students, One M.S. Student, Two Undergraduate Students 

 
The Michigan Tech faculty will collaborate with researchers at the University of West Virginia, 
Sandia National Labs, and one or more Michigan MEMS companies to improve sensitivity, 
selectivity and reliability of MEMS based sensors for detecting nerve gas and other chemical 
vapors.  One goal of the project is to fabricate novel porous structures for increasing sensing 
surface area.  Another key goal is to incorporate chemical and structural behavior into a multi-
regime design optimization.  Expected outcomes are new MEMS sensors with superior 
performance and a new design methodology for dealing with the vast design parameter space 
of chemo-mechanical devices. 
 
 
“Multiscale Modeling of the Effects of Physical, Ch emical, and Hydrothermal Aging on 
 Failure of Graphite/Epoxy Composites” National Aer onautics and Space 
 Administration 
Gregory Odegard Department of Mechanical Engineering - Engineering Mechanics 
   Two Ph.D. Students   
 
Graphite fiber/epoxy composites are one of the primary structural materials used in modern 
civilian and military aircraft.  Their excellent specific-stiffness and specific-strength properties 
are due to a sophisticated microstructure of constituent materials.  However, the presence of the 
complex microstructure leads to several possible failure modes, including the formation of craze 
zones in the polymer matrix and the degradation of the polymer/fiber interface.  Furthermore, 
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the potential for mechanical failure of these materials increases significantly when they are 
exposed to elevated temperatures and possibly moisture for long periods of time (aging).  An 
improved understanding of the failure modes of aged composites at the atomic level can lead to 
improvements in the development and durability of graphite/epoxy composite materials used in 
many aircraft structures.   
 
This research project will develop a multiscale modeling approach that relates physical, 
chemical, and hydrothermal aging mechanisms on the molecular level with mechanical behavior 
of graphite/epoxy composites on the structural level.  Specifically, the modeling approach will 
predict the onset of crazing in the cross-linked epoxy resin, the elastic properties of the epoxy 
resin, and the stiffness and strength properties of the fiber-matrix interface in graphite 
fiber/epoxy composites as a function of aging level and type.  The results of this research will be 
used directly in current NASA damage models to assist the agency understand and predict the 
effects of aging on current and future civilian and military aircraft.   
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Simulated molecular deformation in a graphite/epoxy  composite 
 
 
 
 
“Crane Payload Swing Control and Sensor Development ”, Naval Surface Warfare Center 
Jason Blough  Department of Mechanical Engineering - Engineering Mechanics 
Gordon Parker Department of Mechanical Engineering - Engineering Mechanics 
 
This project supports a larger US Navy initiative in developing technology to support future 
SeaBasing objectives. In broad terms, a seabase is a group of ships that together provide the 
same support functionality of a land base, but a sea. Cargo transfer between ships at sea is one 
enabling technology, and the focus of this work. Cargo pendulation due to ship motion is 
particularly challenging since the swing frequency is very similar to the ship's roll natural 
frequency, under nominal conditions. This effort has two primary goals. The first is to develop 
noncontact payload sensor systems. This is particularly challenging in the harsh ocean 
environment. The second is to develop control strategies that utilize both the crane's primary 
positioning system (slew, luff, and hoist), and a secondary cargo positioning system called the 
rider block tagline system. 

Uniaxial deformation

Applied deformation

Interfacial region

x1

x2

x3



Multi-Scale Technologies Institute 

 7 

 
 
 

“Towards the Development of a Quantum Transistor”, National Science Foundation  
Ranjit Pati  Department of Physics 
   Three Ph.D. Students, One M.S. Student, One Undergraduate Student 
 

 
 
 
Researchers have focused much effort in fabricating electronic devices using organic molecules. 
Abundance of organic molecules combined with their structural flexibility and inexpensive 
synthesis procedures make them promising candidates for use in next new generation 
electronic devices. In this project, we are calculating the “Quantum Tunneling” current in order 
to understand the basic principle behind controlled electron transport in these devices for 
developing a quantum transistor.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

��

���������	 �
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Samples of Ongoing Research 
 
 

“Hetero-Junctions of Boron Nitride and Carbon Nanotu bes: Synthesis and 
 Characterization,” The U.S. Department of Energy ( DOE) 
Yoke Khin Yap  Department of Physics 

 
Hetero-junctions of boron nitride nanotubes (BNNTs) and carbon nanotubes (CNTs) are 
expected to have appealing properties that are not available from pure BNNTs and CNTs. We 
aim to establish basic knowledge for growing these hetero-junctions with desired segments of 
BNNTs and CNTs and thus tunable band structures and properties. Their structural, 
compositional, electronic, photonic/optical, magnetic, and spintronic properties will be 
characterized. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Schematic representations of (a) Zigzag (10, 0) and (b) armchair (6,6) BNNT/CNT 
junctions (modified from Blasé et. al, Appl. Phys. Lett. 70 (1997) 197) 

 
 
 
 
“Investigation of Two-Phase Flow at the Capillary S cale” Department of Energy 
Jeffrey S. Allen Department of Mechanical Engineering – Engineering Mechanics 
Igor L. Kliakhandler Department of Mathematics 
 
A systematic experimental and analytical investigation of two-phase flow at the capillary scale is 
underway.  High speed microscopy is used to examine the effects of surface tension, interface 
curvature, interface shear, and gas phase inertia on the morphology of two-phase flow through 
microchannels.  The result will be a more thorough understanding of two-phase flow in systems 
where capillary forces are important.  The knowledge gained can be applied to the design and 
development of advanced MEMS technologies and to improved water management strategies 
for more reliable fuel cell operation. 
 

(6, 6) armchair 
BNNTs 

(6, 6) armchair 
CNTs 

(10, 0) zigzag 
BNNTs 

(10, 0) zigzag 
CNTs 

(a) (b) 
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“FIB-patterned Single Electron Transistors” DARPA /  Army Research Laboratory – 

Aberdeen 
Paul L. Bergstrom Department of Electrical and Computer Engineering 
 
The research is producing a FIB-based process 
flow study for room temperature SET device 
development and assessing the impact of both 
FIB etch and deposition capabilities on the range 
of potential structures that can be formed. The 
tool requirements necessary to form the SET 
conducting island by FIB deposition techniques is 
being documented and the formation of an SET 
device by focused ion beam processing has been 
demonstrated.  Nanporous materials for 
nanosensor applications will result in a proposed 
FIB-based process to produce test samples for a 
7 to 30 nm diameter vertical pore in silicon 
material. The research will also demonstrate first 
pass structured high aspect ratio vertical pores in 
silicon to study the vapor pressure relationship 
below 30 nm diameters and compare to theory. 

 
 
“Protein-based Toxin Nanosensors” DARPA / Army Rese arch Laboratory – Aberdeen 
Craig R. Friedrich Department of Mechanical Engineering – Engineering Mechanics 
Donald R. Lueking Department of Biological Sciences 
 
Nanosensors utilizing the unique properties of the 
optical protein bacteriorhodopsin and functionalized 
semiconductor quantum dots are being developed 
to detect minute concentrations of airborne toxins.  
A generic nanoscale sensing platform with the 
capability to detect a wide array of select particles 
will have several applications including smart 
munitions and enhanced soldier security.  The work 
has resulted in an innovative method to activate 
bacteriorhodopsin-based sensors with quantum 
dots, allowing these sensors to operate on the 
nanoscale. 
 
 
 
 
 
 
 
 
 

Optical protein nan opatterned with 
focused ion beam 

Operating characteristics of a room 
temperature, quantum-effect, 

nanotransistor 
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“Nanotechnology: A Novel Approach to Prevent Biocid e Leaching” Environmental 

Protection Agency 
Patricia A. Heiden Department of Chemistry 
 
Newer wood biocide formulations are prepared without chromium and arsenic with the intent to 
reduce negative environmental impact.  However, the absence of the chromium also means that 
the newer wood preservative formulations are more susceptible to leach.  Leaching of biocides 
from preserved wood can negatively effect ecosystems, particularly wetlands, and can 
potentially reduce the useful lifetime of wood.  The main objective of the proposed research 
work is to use nanotechnology as a means to deliver and “fix” water soluble copper and water 
insoluble organic biocides into wood and thereby eliminate or reduce leaching of biocides from 
the wood.   

 
 
“Theory and Modeling of Molecular Electronics Devic es” DARPA / Army Research 

Laboratory – Aberdeen 
Ravindra Pandey Department of Physics 
 
Researchers are exploring new types of materials 
to meet the growing demands for faster and 
smaller electronic computers. Among the 
materials considered thus far, the molecular 
electronics (Moletronics) devices have shown the 
greatest promise to meet these challenges.  
Experimental challenges result from a lack of 
controlled techniques to fabricate, assemble and 
characterize molecular devices. Yet, a more 
difficult and basic challenge results from a lack of theoretical understanding of physical 
mechanism of single-molecule electronics devices, which is expected to pave the way for a 
priori design of such novel ultra-small molecular devices for advanced molecular computing.  
The main goal of this research project is to address some of these fundamental challenges 
using novel theory and computational methods.  Primarily, suitably tailored molecular 
architectures will be utilized to model molecular electronics devices. First-principles quantum 
mechanical approach, which offers direct access to the energetics and electronic structures of 
nanoscale systems, will be employed in modeling these devices.  
 
 
 
 
 
 
 
 
 
 
 
 

Modeling the quantum behavior of boron -
based nanotubes can lead to molecular-

scale electronic devices 
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Multi-Scale Education and Outreach 

 
 
Minor in Nanoscale Science and Technology 
 
The multidisciplinary undergraduate Nanoscale Science 
and Technology minor degree focuses on emerging 
fields of science, engineering, and technology where 
systems exist with one or more dimensions at the 
nanometer scale. A multidisciplinary exposure, including 
fundamental sciences, current and potential applications, 
modern instrumentation, and potential societal 
implications are emphasized. Due to the interdisciplinary 
nature of the minor, students are advised to consult with 
their major advisor and a Nanotechnology Minor advisor 
as early as possible to plan their schedules and a 
coherent program of study.  During 2008, seven 
students enrolled in the degree minor bringing the 
enrollment during 2008 to a total of 15 students.  During 
2008, four students graduated from MTU with the Minor 
in Nanotechnology. 
 
 
Graduate Certificate in Nanotechnology 
 
It is recognized that nanotechnology is a very interdisciplinary field that spans the sciences, 
engineering, and social sciences.  In order to provide a broadening component to graduate 
studies, a new Graduate Certificate was designed.  The Graduate Certificate in Nanotechnology 
recognizes advanced study of scientific, technological, and engineering topics in 
nanotechnology, including aspects of (i) characterization, (ii) micro- to nano-scale fabrication 
and control, and (iii) devices, systems and integration. The certificate also requires study of the 
societal and ethical implications of emerging technologies. 
 
The Graduate Certificate in Nanotechnology is designed to: 

(1) deepen students' understanding of technical aspects of nanoscale science, technology, 
and engineering, 

(2) encourage students to pursue related interdisciplinary coursework outside their major; 
(3) be flexible to allow for participation by students in diverse majors; 
(4) familiarize students with the real and perceived societal implications of nanotechnology 

and other emerging technologies, which span from economics to ethics to politics. 
 
The new certificate will be available to students beginning Fall 2008.  We are investigating the 
suitability of online delivery of the Certificate as well. 
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Outreach  
 
"Exploring Nanotechnology and Scanning Tunneling Microscopy" introductory lecture and 
scanning tunneling microscope demonstration given to high school students (J. A. Jaszczak):  
 
July 2007;   Explorations in Engineering (100 minority students)  
 
July 2007;   Women in Engineering (120 female students)  
 
July 2007   "Nanotechnology Part 2: Moore's Law, Quantum Mechanics and   
   Tunneling" DAPCEP  
 
November 2007; "Nanotechnology Programs at Michigan Tech" 30-minute presentation  
   and facilities tour for alumnus James J. Graham (President & CEO of  
   ConverDyn), arranged through the President's office.  
 
Presentations on Multi-Scale Technologies and new research initiatives to: 

·  Michigan Senators Mike Prusi and Bruce Patterson; 
·  Michigan Representatives Mike Lahti and George Cushingberry, Jr.; 
·  Legislative Assistants to US Senators Carl Levin and Debbie Stabenow. 

 
 

Dissertations and Theses 
 
PhD, L. An, “Real-time Electrical Characterization of Carbon Nanotube Deposition onto 
Electrode Gaps by Dielectrophoresis”, (Advisor Friedrich). 
 
PhD, Sankara Gowtham, “Development of A High Performance Parallel Computing Platform 
and Its Use in the Study of Nanostructures: Clusters, Sheets and Tubes”, PhD Dissertation, 
Michigan Technological University, (Advisor Pandey). 
 
PhD, P.S. Karre " Fabrication and Characterization of Room Temperature Operating Single 
Electron Transistors using Focused Ion Beam Technologies" (Advisor Bergstrom). 
 
PhD, Vijaya Kumar Kayastha, “Catalytic Growth of Single-, Double and Multi-walled Carbon 
Nanotubes and Studies of their Potential Applications” (Advisor Yap). 
 
PhD, Kah Chun Lau, “ First-Principles Studies of Boron Nanostructures: Clusters, Sheets and 
Nanotubes”, (Advisor Pandey). 
 
MS, Benjamin Ulmen, “Growth of Vertically-aligned Carbon Nanotubes and Their Application as 
Electron Field Emitters” (Advisor Yap). 
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Papers and Presentations 
 
Journal Papers  

1. Libao An and Craig R. Friedrich, “Real-Time Gap Impedance Monitoring of 
Dielectrophoretic Assembly of Multi-Walled Carbon Nanotubes”, Appl. Phy. Letters 
(Accepted). 

 
2. Shwetha D. Bolagond, P. Santosh Kumar Karre, Yoke Kin Yap, Shun Wu, and Paul L. 

Bergstrom, “Fabrication of a SET with a Fe quantum dot and its study under a magnetic 
field at room temperature” IEEE Trans. Electron Devices (Accepted). 

 
3. Dawdon Cheam, P. Santosh Kumar Karre, Paul L. Bergstrom, “Mass production of room 

temperature operating Single Electron Transistor using Nano-imprint and Focused Ion 
Beam deposition techniques” J. Appl. Phys. (Accepted). 

 
4. Dawdon Cheam, P. Santosh Kumar Karre, Paul L. Bergstrom, “Effect of nano-island size 

on the device characteristics of the Single Electron Transistor” J. Appl. Phys. (Accepted). 
 

5. S. Gowtham, Ralph H. Scheicher, Rajeev Ahuja, Ravindra Pandey, and Shashi P. Karna, 
“Physisorption of nucleobases on graphene: Density-functional calculations,” Phys. Rev. B. 
76, 033401 (2007), selected for the Virtual Journal of Biological Physics Research and the 
Virtual Journal of Nanoscale Science & Technology, AIP/APS. 

 
6. Haiying He, Ravindra Pandey, Shashi P. Karna, “Electronic structure mechanism of spin-

polarized electron transport in a Ni-C60-Ni system,” Chem. Phys. Lett., 439, 110 (2007). 
 
7. Amir A. Jalali and Miguel Levy, "Local normal mode coupling and energy band splitting in 

elliptically birefringent 1D magnetophotonic crystals," Journal of the Optical Society of 
America B 25, 119-125, Jan 2008. 

 
8.  P. Santosh Kumar Karre, Paul L. Bergstrom, Govind Mallick, and Shashi P. Karna, “Room 

Temperature Operational Single Electron Transistor Fabricated by Focused Ion Beam 
Deposition” Journal of Applied Physics 102, 024316 (2007). 

 
9. P. Santosh Kumar Karre, AdityaKapoor, GovindMallick, Shashi P. Karna, and Paul L. 

Bergstrom, “Effect of tunneling oxide and geometry on the device characteristics of Room 
Temperature Operating Single Electron Transistors,” Appl. Phys. Lett. (Accepted) 

 
10. P. Santosh Kumar Karre, GovindMallick, Shashi P. Karna, and Paul L. Bergstrom, “Device 

topologies and the geometrical effects of nano leads on the device characteristics of the 
Single Electron Transistor,” IEEE Trans. Electron Devices (Accepted). 

 
11. P. Santosh Kumar Karre, Manoranjan Acharya and Paul L. Bergstrom, “Focused Ion 

Beam based nanoparticle deposition technique for repeatable production of patterned sub-
10nm quantum dots,” IEEE Trans. Electron Devices (Accepted). 

 
12. P. Santosh Kumar Karre, and Paul L. Bergstrom, “Fabrication of tunnel junctions for room 

temperature operating Single Electron Transistor using chemical oxidation of tungsten 
nano particles,” Physica Status Solidi (Accepted). 
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13. Vijaya K. Kayastha, Shun Wu, Jason Moscatello, Yoke Khin Yap, “Synthesis of Vertically 

Aligned Single- and Double- Walled Carbon Nanotubes without Etching Agents,” J. Phys. 
Chem. C (Letter) 111, 10158 (2007).  

 
14. Manoranjan Acharya, P. Santosh Kumar Karre, Paul L. Bergstrom, “Single dot vertical 

Single Electron Transistor device characteristics” Appl. Phys. Lett. (Accepted). 
 
15. Manoranjan Acharya, P. Santosh Kumar Karre, Paul L. Bergstrom, “Effect of Source Drain 

Capacitance on the Coulomb Blockade characteristics of Room Temperature Operating 
Single Electron Transistor” J. Appl. Phys. (Accepted). 

 
16. Manoranjan Acharya, P. Santosh Kumar Karre, Paul L. Bergstrom, “Single Electron 

Transistor fabrication and characterization using Focused Ion Bean etching and 
deposition” J. Appl. Phys. (Accepted). 

 
17. Samuel L. Mensah, Vijaya K. Kayastha, Ilia N. Ivanov, David B. Geohegan and Yoke Khin 

Yap, "Formation of Single Crystalline ZnO Nanotubes without Catalysts and Templates" 
Appl. Phys. Lett. 90, 113108 (2007). *Cover of Applied Physics Letters March 12, 2007 
issue, The most downloaded article in Applied Physics Letters during March 2007. 

 
18. Samuel L. Mensah, Vijaya K. Kayastha, Yoke Khin Yap, "Selective Growth of Pure and 

Long ZnO Nanowires by Controlled Vapor Concentration Gradients" J. Phys. Chem. C 
(Letter) 111 (2007) 16092. 

 
19. P.D. Moran,  A. Chen, N. Tangtrakarn, M. Lawrence, S. Bakhru, and H. Bakhru; “He Ion 

Implantation and the Refractive Index Depth Profile in Relaxor Ferroelectric Optical 
Waveguides”” (in press) Journal of Electronic Materials (2007). 

 
20. Jason Moscatello, Jiesheng Wang, Benjamin Ulmen, Vijaya Kayastha, Ming Xie, Samuel 

Mensah, Shun Wu, Archana Pandey, Chee Lee, Abhishek Prasad, and Yoke Khin Yap, 
“Growth of Carbon, Boron Nitride and ZnO Nanotubes for Biosensors,” ECS Transactions 
3 (26) 1-13 (2007). 

 
21. Puspamitra Panigrahi, Ranjit Pati, “Multilayer Barcode Nanowires via the Barcode Layer 

Effect”, Phys. Rev. B 76, 024431 (2007)   
 
22. A. Venkataratnam and A.K. Goel, “Design and Simulation of Logic Circuits with Hybrid 

Architectures of Single Electron Transistors and Conventional MOS Devices at Room 
Temperature,” Microelectronics Journal (Accepted). 

 
23. Cuihua Xue, Feifei Cai, and Haiying Liu, "Ultrasensitive Fluorescent Responses of Water-

Soluble Zwitterionic Boronic Acid-Bearing Regioregular Head-to-Tail Polythiophene to 
Biological Species," Chemistry, Vol. 14, No. 5, 2008, pp. 1648-53. 
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Conference / Other Papers and Presentations  
 
1. Libao An and Craig R. Friedrich, “Real-time Electrical Characterization of Dielectrophoretic 

Assembly of Metallic Carbon Nanotubes”, in 2007 Materials Research Society Fall 
Meeting, Boston, MA, Nov. 26-30, 2007, Paper II17.3. 

 
2. Paul L. Bergstrom and P. Santosh Kumar Karre, “Room Temperature Quantum 

Electronics by Focused Ion Beam Processing, presented at The First Michigan Alliance in 
Nano Science and Engineering MANSE Annual Symposium, Rochester, MI, May 14, 2007. 

 
3. P. L. Bergstrom, “Multi-Scale Technologies for the Integration of Room Temperature 

Quantum Electronics,” Abstracts of the Indo-US Shared Vision Workshop on Soft, 
Quantum, and Nano Computing (SQUAN-2007), p. 36, Agra, U. P., India, February 22–25, 
2007. 

 
4. Mark H. Griep, Dawdon Cheam, Donald R. Lueking, Craig R. Friedrich, “An Integrated 

Bionanosensing Array for Airborne Toxin Detection”, abstract submitted to SPIE Optics 
and Photonics 2007, Nanoscience and Engineering. 

 
5. J. A. Jaszczak, "Nanoscale Science and Engineering Programs at Michigan Technological 

University" First Annual MANSE (Michigan Alliance in Nano Science and Engineering) 
Symposium. Oakland University, May 14, 2007. 

 
6. J. A. Jaszczak, "Nanotechnology Education at Michigan Technological University", 

ARL/NRL Site Visit and Technology Demonstration. August 10, 2007.  
 
7. John Jaszczak, "Nanoscale Science and Engineering Programs at Michigan Technological 

University." National Science Foundation Engineering Education Awardees Conference, 
September 26-28, 2007, Arlington, VA. 

 
8. P. Santosh Kumar Karre, Paul L. Bergstrom, Govind Mallick, and Shashi P. Karna, 

“Observation of Coulomb Blockade at room temperature using an array of tungsten nano 
islands” accepted for presentation and publication at the 2007-Nanoelectronic Devices for 
Defense & Security (NANO-DDS) Conference, Crystal City,Virginia from June 17-21, 2007. 

 
9. P. Santosh Kumar Karre, Paul L. Bergstrom, Govind Mallick, and Shashi P. Karna, “Room 

Temperature Single Electron Transistor based Gas Sensing” submitted to IEEE Sensors 
Journal, Special issue on Nanosensors for Defense & Security. 

 
10. P. Santosh Kumar Karre, Aditya Kapoor, Govind Mallick, Shashi P. Karna, and Paul L. 

Bergstrom, “Coulomb Blockade Behavior of Single Electron Transistors by Tunnel 
Junction Modulation at Room Temperature,” submitted to International Electron Devices 
Meeting, IEDM 2007. 

 
11. V. K. Kayastha, S. Wu, J. Moscatello, Y. K. Yap, “Controlled Growth of Vertically Aligned 

Single- and Double- Walled Carbon Nanotubes without Etching Agents,” in 2007 Materials 
Research Society Fall Meeting, Boston, MA, Nov. 26-30, 2007, Paper II1.3.  

 
12. Makela, J. M., King, L. B., "Progress on re-generable field emission cathodes for low-

power electric propulsionn," 30th International Electric Propulsion Conference, Paper No. 
IEPC-2007-152, Florence, Italy, 2007. 
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13. Makela, J. M., King, L. B., "Re-generable field emission cathodes for low-power electric 

propulsion," 43rd AIAA/ASME/SAE/ASEE Joint Propulsion Conference, Pape No. AIAA-
2007-5171, Cincinatti, OH, 2007. 

 
14. J. Moscatello, V. K. Kayastha, B. Ulmen, A. Pandey, Y. K. Yap, “Dielectrophoresis 

Deposition of Carbon Nanotubes with Controllable Density and Alignment,” in 2007 
Materials Research Society Fall Meeting, Boston, MA, Nov. 26-30, 2007, Paper II15.7. 

 
15. J. Moscatello, V. K. Kayastha, B. Ulmen, A. Pandey, Y. K. Yap, “Dielectrophoresis 
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session chairs of the symposium. Symposium II is the biggest symposium in the 2007 Materials 
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