Stanford SoE 2015 UGVR Program Position Descriptions for PKU
	Professor’s Name
	Amin Arbabian 


	Department

	Electrical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Microwave signals can be used to detect and distinguish tissue based on dielectric properties. Hybrid microwave imaging leverages multiple modalities to achieve both high resolution and contrast. We are designing a hybrid microwave imaging system for applications in cancer screening as well as detection of internal hematomas. 

Last year, the UGVR student designed a multi-antenna near-field microwave beamforming system for the excitation side (publication in preparation). For 2013 the UGVR student designed reconstruction algorithms that reduce imaging artifacts (paper presented at EMBC).

This year, the new visiting student will focus on improving the microwave excitation system and extending the number of elements, post-processing reconstruction techniques for elimination of artifacts, as well as hardware implementation of the processing algorithms. MATLAB simulations will be used to assess processing and reconstruction algorithms. The hardware implementation also involves 2D beam steering for the imaging array.


	Desired Skills & Background


	Knowledge of MATLAB, Fourier Transform theory, basic electronics, E&M and microwave systems, and some FPGA programming.

	Would you like to conduct a phone interview with the students?


	Yes 


	Professor’s Name
	Zhenan Bao


	Department

	Chemical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	One or more of the following: organic synthesis, device fabrication and characterization, thin film characterization, electronics system integration, software modification.


	Desired Skills & Background


	One or more of the following: chemistry, chemical engineering, material science and engineering, electrical engineering

	Would you like to conduct a phone interview with the students?


	Maybe




	Professor’s Name
	David R. Cheriton



	Department

	Computer Science

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	Fast transaction processing on novel memory systems

With the increasing number of cores in computer systems, efficient concurrency-safe access to data becomes the key concerns for effective use of multi-core processors. Lock-based parallel programming is usually error-prone and hard to scale. Transactional memory is becoming a promising approach to address these problems.

In this project, the student will be working on a novel transactional memory system that utilizes either virtualized page table or a new hardware memory controller to provide snapshot capability for the memory.

(No worries if you don’t know terms like transactional memory or snapshot isolation. You will soon learn these once you are here.)

	Desired Skills & Background


	· Solid background in operating systems

· Good understanding in computer architecture

· Sophisticated in parallel programming and debugging 

· Proficiency in C++; x86 assembly is a plus

· Familiar with software development in Linux

· Helpful but not required: experience in kernel hacking, compiler, micro-architectural simulation, or x86 virtualization

	Would you like to conduct a phone interview with some or all of the applicants?


	Yes


	Professor’s Name
	William C. Chueh



	Department

	Materials Science and Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	The student will work on elucidating fundamental materials behavior in electrocatalysis for the conversion of sunlight, H2O and CO2 to chemical fuels, and from chemical fuels to electricity. In particular, the students will synthesize new compounds and utilize advanced electron and X-ray microscopy and spectroscopy techniques to uncover the never-before-seen dynamics of electrocatalysts. 



	Desired Skills & Background


	The candidate should have a strong interest towards research in materials for energy conversion and storage, and demonstrate curiosity for fundamental problems in batteries, fuel cells, and photoelectrochemical cells. Candidate should have a proficient background in general materials chemistry and solid-state physics. 



	Would you like to conduct a phone interview with the students?
	Yes


	Professor’s Name
	Reinhold Dauskardt



	Department


	Materials Science and Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	Nanomaterial Thin Films for Emerging Technologies - project will involve studies of the thermomechanical properties including adhesion and cohesive strength of new classes of hybrid organic-inorganic material films.



	Desired Skills & Background


	Materials, Physics or Chemistry background with experimental or computational modeling aptitude.



	Would you like to conduct a phone interview with some or all of the applicants?


	No.


	Professor’s Name
	Charles Eesley


	Department

	MS&E

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	The work will involve collecting, organizing and analyzing data on entrepreneurial firms. This could include data from China, Tsinghua Alumni survey or the Stanford Alumni survey. We will also look at the research literature on entrepreneurship and institutions or university factors.



	Desired Skills & Background
	Statistics, data analysis, social science

	Would you like to conduct a phone interview with some or all of the applicants?


	No, thanks.


	Professor’s Name
	Ronald Fedkiw



	Department

	Computer Science

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	The visiting student in our lab will be working on real-time physics simulation systems using PhysBAM on both Android devices and desktop machines. The student will participate in developing new interactive physical simulation techniques (e.g. for deformable bodies, rigid bodies, articulated bodies, cloth, fluid, etc.) and building new interactive applications (e.g. a physics game on a mobile device)  using these techniques.



	Desired Skills & Background


	Professional programming skills in C/C++, Java, OpenGL, OpenGL ES, GLSL, Linux, and Android app development. Sufficient background in computer science (especially computer graphics), numerical math, and physics.



	Would you like to conduct a phone interview with some or all of the applicants?


	Yes.


	Professor’s Name
	Leonidas Guibas



	Department

	Computer Science

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	The project involves the analysis of large collections of images and/or of 3D models, with applications to object detection, scene understanding, and shape synthesis.

The project will explore algorithms for estimating maps and correspondences between shapes, between images, or between shapes and images and use these maps to estimate what is common and what is different.



	Desired Skills & Background


	Strong background in mathematics: linear algebra, analysis, optimization. An undergraduate course in algorithms and data structures. Some background in image processing, computer vision, or computer graphics is desirable.



	Would you like to conduct a phone interview with some or all of the applicants?


	Yes


	Professor’s Name
	 James Harris


	Department

	Electrical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	There are two possible positions. But only one of them will be filled.
Position 1:

In integrated circuit field, on-chip optical interconnects is a promising solution to the “Interconnect Bottleneck”. In bio-sensing field, on-chip optical interconnects is used as a solution to label-free, low-cost and high sensitivity optical biosensing. However, one of the biggest challenges of on-chip optical interconnects is making an efficient and CMOS-compatible light source, which theoretically can be achieved by germanium (Ge)-based lasers. In our group, we have successfully demonstrated enhanced light emission from Ge by quantum confinement and strain engineering. This position will aim to further enhance the quantum efficiency of germanium-based light source by investigating the material properties, device physics and nanofabrication.   
Position 2:

The fast growing solar energy market ($46 billion, 39% annual growth) is at key moment of technique consolidation. Our group is conducting research on the cutting-edge 3rd generation solar cells for low cost and ultra-high efficiency solar energy harvest. In this summer, the student with work on the modeling and design of high efficiency solar cells based on novel theoretical concepts challenging the traditional limit. The student will also have opportunities to conduct experiments on novel solar cell materials and structures and get involved in advanced nanophotonic device fabrication.


	Desired Skills & Background


	For position 1:

Preliminary understanding of optoelectronic and photonic devices is needed. Knowledge of semiconductor physics will be a plus.
Experience with optic experiment is desired. CMOS fabrication knowledge and experience is not required but will be a big plus.
We would highly appreciate self-motivated, collaborative and responsive students to join in our team.
For position 2:
Students with background in electrical engineering, physics or material science are preferred. Required knowledge includes semiconductor device physics (optoelectronics recommended), optics and electromagnetics. Experience in semiconductor device simulation and fabrication is preferred, but not required.

	Would you like to conduct a phone interview with some or all of the applicants?


	Pending.


	Professor’s Name
	Kerwyn Casey Huang



	Department


	Bioengineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Our group is focused on mechanisms of cell shape detection, determination, and maintenance in bacteria. The student will develop a coarse-grained molecular dynamics model for cell mechanics that will be used to test models of cell growth. Goals are to understand how best to disrupt cell growth during bacterial infections. The student should be comfortable with basic microbiology and with computational modeling.



	Desired Skills & Background


	Programming in C, Perl, Matlab and familiarity with Linux

For the students: Please see publications on website for further information.


	Would you prefer an interview with the students?


	Yes


	Professor’s Name
	Craig Levin



	Department


	Radiology, and by courtesy, EE, BioE, Physics

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Exploring and developing advanced instrumentation and/or algorithm concepts for molecular imaging.



	Desired Skills & Background


	Should have strengths in at least one but preferably more than one of the following subjects: Electronics, Computers, Physics, Mathematics, Optics, Mechanical Engineering.

The student should be interested to apply their skills to study and develop advanced concepts in biomedical imaging.  Students should be interested in both experimental as well as computational aspects of research in this area.



	Would you prefer an interview with the students?


	Yes.


	Professor’s Name
	Juan M. Rivas-Davila


	Department

	Electrical Engineering


	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	Background:

A significant part of the cost and volume of modern electronic equipment is due to the energy-conversion and energy-storage systems that they require. A challenge of particular importance, and the subject of this project, is the

miniaturization of power electronic circuits. Miniaturization of these systems is difficult because the power conversion process requires passive elements with

significant energy storage. Thus, design and manufacturing methods that reduce energy storage requirements are very valuable in reducing the size of power converters. Power inductors and transformers, in particular, are challenging to miniaturize because of their poor performance when scaled down in size, and the difficulty of fabricating them with available planar processes. 
A family of approximating networks for transmission lines, the focus of this project, enables miniaturization by internally circulating energy and exchanging delay fidelity for bulk energy storage. These multi-resonant components are substantially smaller than their lumped counterparts, in particular requiring less inductance, and enforce useful waveform symmetries that can be traded for higher power or higher efficiency. Lumped analogs of transmission lines and delay-based means of processing energy in general, exploit rather than fight the parasitics which can restrict conventional designs to lower switching frequencies, and are compatible with RF power-conversion techniques.
Position description:

The student will model, simulate and fabricate an input/output filter using Printed Circuit Board components which can emulate the impedance characteristics of a shorted quarter wavelength transmission line for a 10s of MHz resonant converter. The resonant frequencies would be aligned with switching frequency of the converter. If the fundamental switching frequency component and odd harmonic components can be aligned with poles of the input impedance of this filter and the even harmonic components can be aligned with zeros of the input filter, the current and voltage waveforms in the converter will be symmetrical. Furthermore, if we could design the input impedances at different harmonic components in a way that we want, in this case the voltage and current waveforms could also be formed by the input filter before it reaches the core converter.
The input impedance of a quarter-wavelength transmission line looks like this:
[image: image1.emf]
A lumped circuit network that can realize the described impedance is:
[image: image2.emf]
It is hard physically and expensive to solder many Surface-Mount package inductors and capacitors on the Printed Circuit Board (PCB). However, it is possible to just fabricate the LC components directly on the PCB, as shown in the figure. In this sense, we can fabricate an input filter which can emulate the input impedance of a shorted quarter-wavelength transmission for a certain switching frequency using PCB fabrication technology. This will make the massive fabrication very easy and accurate. Also, it will also benefit the design of a resonant converter with a certain switching frequency.
A PCB structure with the desired electrical characteristic will look something like this.

[image: image3.emf]
The student will first design the dimensions of the PCB multi resonant input filter by hand calculations. Then the student will try to verify the design in circuit simulation tools like LTspice. The student will also need to make such design of a certain spec input filter scriptable in PCB design tools, like Eagle. So that a standard design script of such a filter can be provided for any universal design.

Finally the student will also implement the input filter on PCB and experimentally verify the design flow. The student can explore the design flow by himself/herself.


	Desired Skills & Background


	Cicuit theory, math, use of circuit simulation tools (Ltspice), Matlab 

	Would you like to conduct a phone interview with some or all of the applicants?


	Yes



	Professor’s Name
	Sindy KY Tang



	Department

	Mechanical Engineering


	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	The overall goal of the project is to develop an automated microfluidics platform for the rapid detection of pathogens and profiling of antibiotic resistance. The project involves fabrication of highly parallelized microfluidic system for high throughput generation of droplets and encapsulation of cells, and prototyping of a portable CMOS-based platform for automated interrogation of drops. We also aim to increase the detectable signal-to-noise of the method by incorporating spatial phase mask.

	Desired Skills & Background


	Matlab, Labview, microfluidics, soft lithography (PDMS), some knowledge of optics and imaging



	Would you like to conduct a phone interview with some or all of the applicants?


	Yes with some applicants.





	Professor’s Name
	David Tse


	Department

	Electrical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	Applications of information theory, machine learning and statistical methods on various problems in bioinformatics.



	Desired Skills & Background


	Strong analytical background. Some coding experience. 



	Would you like to conduct a phone interview with some or all of the applicants?


	Yes


	Professor’s Name
	Tsachy Weissman

	Department
	EE

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	The project will involve the development of theory and algorithms for data compression, processing, and prediction. 

	Desired Skills & Background


	· Strong affinity to mathematical aspects of EE, CS, and Statistics.  

· High ability and motivation for independent study of background material for the project.

· Background in Statistical signal processing, and/or Stochastic processes, and/or Information theory, and/or machine learning is not a requirement, but would be an advantage. 

· Proficiency in and motivation for computer programming. 

	Would you like to conduct a phone interview with some or all of the applicants?
	Possibly. 


	Professor’s Name
	H.-S. Philip Wong


	Department

	Electrical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)


	Research in the area of carbon nanotube (CNT) growth for transistor and electronic applications. The student is expected to participate in carbon nanotube growth experiments. Furthermore, the student may have opportunities to conduct materials characterization of the CNTs and electrical characterization of the fabricated CNT transistors under the supervision of my senior Ph.D. students or researchers. Other topics are also possible by special arrangement. See professor’s website. 

	Desired Skills & Background


	A strong background in electrical engineering, applied physics, chemical engineering, or materials science. Experimental skills in materials characterization and device fabrication.

Experience in carbon nanotube-related coursework or research projects is a plus but is not necessary.

	Would you like to conduct a phone interview with some or all of the applicants?


	Yes for a short list of 2-3 students.


	Professor’s Name
	Fan YANG



	Department

	Bioengineering and Orthopaedic Surgery

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	The student will work directly with Prof. Yang and a senior member of the Yang lab (e.g. postdoctoral fellow) on developing novel biomaterials to regulate stem cell differentiation or tissue regeneration. We work at the interface of materials science, stem cell biology, engineering and medicine. We are interested in developing 3D cell-instructive materials to promote desirable cellular fate processes, or deliver therapeutics in a controlled manner to guide desired tissue regeneration.


	Desired Skills & Background


	Passionate, inquisitive and dedicated individual desirable. Good oral and written communication skills in English. Prior research experience in one or more of the following areas would be a plus: biomaterials, controlled drug delivery, stem cells, tissue engineering.


	Would you like to conduct a phone interview with the students?


	Yes
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