Chemical and Biological Engineering
Jin Montclare

a) Engineered Histone Acetyltransferase as Protein Therapeutics 

b) Incorporating Photocrosslinkable Amino Acids to Identify Protein Partners in the Brain

c) Engineered Nanoscaled Protein Carriers

d) Protein Block Polymers as Novel Tissue Regeneration Therapies

e) Incorporating Unnatural Amino Acids by Exploiting the Selenocysteine Biosynthetic Pathway

Student must have an excellent GPA and have taken Biology and Organic Chemistry

Stavroula Sofou

a) Functionalized drug delivery carriers for targeted therapy of cancer

b) Environmentally responsive drug delivery carriers for cancer chemotherapy

CBE undergraduates are strongly recommended due to the focus of research projects on modeling and quantitation

Victor Barinov

a) Adhesion Strength of Electroactive Polymer Gels under an Electric Field;

b) Electric Field Effect on Structure of Electroactive Polymer Gels;

c) Viscosity of Electrorheological Fluids;

d) Electrospinning of Nanofibers using Electric Focusing and Jet Steering Fields;

e) Effect of Processing Conditions on Structure and Properties of Electrospun Nanofibers.

Student must have at least "B" grade:

General Chemistry CM1004, or CM1014, or CM1024; Introductory Physics PH2004.

Jin Ryoun Kim

a) Beta amyloid aggregation and its modulation - A student will design and produce beta amyloid aggregation modulating compounds and characterize their effects in vivo and in vitro.

b) Engineering of membrane lytic peptides for conditional membrane interactions - A student will engineer membrane lytic peptides in such a way that they display ligand-dependent lytic activity.

c) Characterization of protein aggregation - A student will produce aggregation prone proteins and characterize their aggregation states using biophysical/biochemical methods.

Rastislav Levicky

a) Competitive reaction networks in DNA analysis. Investigate the impact of multiple, competing reactions on detection of a specific nucleic acid sequence in a rich mixture of such sequences.

b) Surface polymer dynamics. Investigate the motions of polymer molecules on surfaces, with applications to oil well drilling fluids and biocompatibility.

Student should have an outstanding desire to learn and be able to work independently.
Civil Engineering

Magued Iskander

a) Creep of Structural members made of High Density Polyethylene
b) Long term behavior of recycled (HDPE)
c) Imaging of Flow in transparent Soil Surrogates
Computer and Information Science

Keith Ross

a) PolyLive P2P live video streaming system. The student should have strong web development skills (HTML, CSS, Javascript, PHP, SQL, Flash)
b) Internet measurement. The student should have strong Linux and C and/or Java skills
Joel Wein

a) New analysis techniques for disk scheduling algorithms.  Analyzing disk scheduling algorithms using worst-case techniques gives unrealistic bounds. In this project we will look at a resource-augmentation mode of analysis to provide theoretical justification for the performance of algorithms that are applied in practice.
b) Gaming-based approaches for complex distributed systems.  In this project we will be studying the use of virtualization to mock up distributed systems quickly for incorporation into multiplayer gaming environments.

Humanities and Social Sciences

Harold Sjursen

Philosophy of Technology – China and Europe
Some background in science/technology studies and philosophy completed in sophomore or junior year is preferable and the ability to read Chinese.  Up to three qualified students can be selected.

Chris Leslie
a) Innovation and Technology - One project is in conjunction with our Science and Technology Studies program. Every year we offer a course about the history and philosophy of technology, and this summer I will be researching examples and preparing case studies from the history of technology to understand what frameworks are available to illustrate technology transfer and creativity in engineering.

Student should have completed EN 1204/1234; HI 2104 would be helpful.  Good library research and report writing skills are needed. 

b) Digital Humanities - Another project I will be working on is related to my interest in new media. I am developing a prototype of a scholarly hypertext resource for the collective study of literature. I am hoping to secure grant funding for the project in the future, but for now I will be setting up the first version of an interface for annotation and indexing of comments from users to help with the grant.
I could use two kinds of students: one to help collect information from the library to populate the database and to do comparative studies of existing resources; these students should have good writing/research skills and have completed EN 1204/1234. Students working on the back end of the project will use HTML and Javascript, but I could train someone in these who has a fundamental knowledge of programming. 
Myles Jackson

a) The politics and ethics of patenting human genes
b) Genetic privacy laws in the U.S
Students should have at least one full year of biology (preferably of molecular biology). A course in HUSS would be helpful as well.

c) Music and machines in the 20th and 21st centuries

Student should be familiar with electronic music and computing.
Digital Media
Carl Skelton
a) Experimental applications of computer game technologies
b) Real time 3D Graphics

c) Cultural and educational uses of interactive media

Open to students in Integrated Digital Media, Computer Science, and Electrical/Computer Engineering.  Student should have a demonstrated interest and relevant skills in graphics, programming and interface design.

Electrical and Computer Engineering

Jonathan Chao

a) Advanced network security

b) Multi-processor computer systems
c) High speed routers

Garrett Rose

a) VLSI group – As part of efforts in the ECE Department in the area of high performance computing, the VLSI research group is interested in the development of chip multiprocessor architectures consisting of tens and eventually even hundreds of processors on a single chip. The approach we are taking is to design our system using a hardware description language (i.e., VHDL) that can be synthesized to a physical design. We are interested in architectures consisting of conventional processing units working in conjunction with programmable devices (e.g., FPGAs) in what could be dubbed a reconfigurable computer on a chip. Currently, we are exploring various issues related to network on chip design, reconfigurable computing, self-reconfiguration, parallel processing, and thermal management.  This work would consist of VHDL coding and verification, logic synthesis, and place-and-route.
Students must be electrical and computer engineering or computer science students who have taken digital logic design and preferably introduction to VLSI.
Thanasis Korakis and Shivendra Panwar

a) Implementing Cooperative MAC protocols using Open Source Drivers.  A novel idea of user cooperation in wireless networks has been exploited to improve the performance of the IEEE 802.11 medium access control (MAC) protocol. We designed a new MAC protocol that is called CoopMAC that leverages the multi-rate capability of IEEE 802.11 and allows mobile stations far away from each other to transmit at a higher rate by using an intermediate station as a relay.  In this project we focus on the implementation of cooperative MAC protocols similar to CoopMAC. For the implementation we use Linux open source wireless drivers and we modify them in order to support a cooperative MAC functionality. Using the new cooperative driver, we run experiments evaluating the efficiency of the protocol in a real environment.  
b) Implementing Cooperative MAC protocols using an All Software Radio platform.  In this project we implement Cooperative MAC protocols using an all software radio platform. The challenges we face in this approach are totally different than in the case of the open source drivers since now we have to develop the MAC protocol from scratch. The software radio platform give us more flexibility since the whole MAC is implemented in software, however, it poses several limitations due to the hardware characteristics.  
Students Interested can find more information on the activities of our Lab in http://witestlab.poly.edu/wiki/
Students should have good programming skills (C, C++). Linux experience and wireless networks background will be recommended.
Francisco de Leon

a) Development of equivalent networks for power distribution systems - Steady state studies for distribution systems frequently include hundreds of thousands of nodes and sections. A methodology, proposed by the mentor, to obtain equivalent circuits for large distribution systems needs to be tested.  The objective of the equivalents is to reduce the number of sections to a manageable size while keeping acceptable accuracy. Substantial savings in computing time are expected.
Student should have a good understanding of AC electric circuits and be interested in learning a simulation software package.
b) Analysis of the Equivalent Circuits for Transformers: T versus Pi - The traditional T-model for transformers has two leakage impedance branches (two inductances in series with two resistances) and one magnetizing branch (in the middle). Alternatively, there exists the pi equivalent circuit. This model has only one leakage inductance branch and two magnetizing inductances. This project consists in testing which one of the two circuits better describes the actual behavior of the transformer under varied conditions.
Student should be in electrical engineering, have taken the EE 3824 course “Electric Energy Conversion Systems” and is interested in lab and simulation work. 

c) Development of a Program to Compute Underground Cable Ampacity - This project consists in the development of a computer program to compute cable ampacity using the Neher-McGrath method and the IEC Standards series 60287 and 60853.  The developing platform is to be determined, but knowledge of a high-level programming language is necessary.  
Student should be in electrical or mechanical engineering knowledgeable of the basics of electric circuits and thermodynamics.
Math

Yisong Yang
a) Applications of Differential Equations in science and engineering - Differential equations, especially nonlinear ones, are important for modeling sophisticated

phenomena in science and engineering. Students participating in this program will have

an opportunity to engage themselves in some of the applied areas of differential equations such as theoretical physics, qualitative biology, mechanical systems, and environmental studies.

Student should have excellent training in differential equations (A or A - in MA 2132)

and keen interest in applications of mathematics.
Franziska Berger

a) The student will study a theoretical problem either from basic Graph Theory (applications: telephone networks, data transfer, information flow) or basic Geometry

(convex sets, hyperplanes, applications: data clustering).

Student should have MA2012, MA2122, ability and enthusiasm for independent work.
Computer skills would be nice (Matlab/Maple or C++) but are not required.

Mechanical Engineering 
Nikhil Gupta

a) Characterization of impact response of composite materials.
b) High strain rate testing of composite materials. 
For topics a and b, student should be a mechanical engineering major with at least 3.0 GPA. Sophomores are highly encouraged.
c) Design of animations for education of composite materials.  For topic c: student can be majoring in any field, have knowledge and experience of Macromedia Flash and have at least a 2.5 GPA.

Maurizio Porfiri
a) Fabrication of ionic polymer metal composites

b) Design of guidance systems for bio-mimetic robotic swimmers
c) Testing of composite materials
d) Design and testing of an energy harvesting system
e) Computer implementation of a vision based software for animal and robot tracking
These are the preferred student background for each of the above topics:

a. Chemical engineering

b. Electrical engineering

c. Mechanical engineering

d. Mechanical/Electrical engineering

e. Computer science/Electrical engineering
Students should have strong motivations and ability to work independently or as member of a team.
Physics

Vladimir Tsifrinovich

a) Redundancy in quantum information processing (theory)

b) Quantum effects in magnetic resonance force microscopy (theory)
David Mugglin

Research topic: Experiments in atomic spectroscopy 

a) Surface enhanced Raman scattering in Rhodamine 6G solutions

b) Spectroscopic measurements in Rubidium vapor.

Preference given to physics majors since lab is in the physics department.
