2017 Stanford SoE UGVR Program Position Descriptions for USTC 
	Professor’s Name
	Matteo Cargnello



	Department

	Chemical Engineering

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	Synthesis and characterization of nanostructured materials for catalytic applications, such as methane oxidation, carbon dioxide reduction, nitrogen reduction. The student will be paired to a graduate student in the group, and be responsible for several tasks such as preparation of materials, preliminary characterization using shared facilities, and catalytic testing involving gas-phase reactions.



	Desired Skills & Background


	Knowledge of chemistry (necessary) and knowledge of chemical kinetics (desired); desired background in catalysis and/or inorganic materials synthesis

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


	Professor’s Name
	Yi Cui


	Department


	Materials Science and Engineering

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


	Nanostructures for Energy Conversion and Storage

Description: This project involves designing, synthesizing, characterizing inorganic nanostructured materials for next generation of energy conversion and storage devices. The devices might include batteries, electrocatalytic water splitting and thermo energy conversion.



	Desired Skills & Background


	Students with background in Chemistry, Physics, Materials Science, Chemical Engineering or Electrical Engineering are considered. 



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


	 Not necessary


	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
	Ronald Fedkiw



	Department

	Computer Science

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


	Our lab’s main goal is to generate better special effects for Hollywood films. Currently we are working on improving cloth, trees, and face and body animation, and we are trying to learn from real world data to make the simulation results better. The student will help with data collection, processing, and analysis, utilizing computer vision and machine learning techniques. Most of the prior students in this program with our lab had good experience with us and are currently PhD students at top schools like Stanford, Berkeley, MIT, etc. 



	Desired Skills & Background


	Professional programming skills in C/C++, OpenGL, and Linux/Windows environments. Sufficient background in computer science (especially computer graphics, computer vision, and machine learning), numerical methods, 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?)


	We are looking for students whose interests span the intersection of computer graphics, computer vision, and machine learning. The project will involve large repositories of 3D models and 2D images and their semantic annotations. The goal is to construct networks for the transport of semantic information (parts, symmetries, keywords, functionality) among the models and between models and images. This in turn can enable improved 3D recognition and reconstruction from images as well as tasks like high-level action planning for robotic agents.



	Desired Skills & Background


	Exposure to linear algebra, optimization, and machine learning. Coding (Matlab, C/C++) skills.



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


	Yes


	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


	Bacterial cell culture, programming in Matlab, bacterial genetics knowledge – cloning, phage transduction, etc.



	Would you prefer an interview with the students?


	Yes


	Professor’s Name
	Matthias Ihme



	Department

	Mechanical Engineering

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


	Theoretical and Computational Analysis of Droplet Microexplosions

Extensive studies have been performed using experiments to understand the vaporization and combustion behavior of isolated droplets undergoing micro-explosion. While the physical mechanisms associated with micro-explosions are understood at a phenomenological level (involving preferential diffusion, pyrolysis, and local boiling), theoretical descriptions and numerical models are missing. The objective of this project is to fill this gap and contribute to the literature on this subject.


Improved understanding of micro-explosions can have a significant impact on pollutant emissions in all practical applications involving combustion, nano-material synthesis, and advanced fuel-injection systems. Therefore, a complete understanding of the physical process is required to control this phenomenon.

This research will involve a close collaboration with experimentalists, and it is expected to lead to a journal publication.



	Desired Skills & Background
	- Preferably junior or senior year from Mechanical, Aerospace, Physics, or Applied Mathematics departments with strong interest in Thermal and Fluid Sciences and theoretical background


- Strong knowledge in programming (Matlab, python, C/C++). Preferably with course work from other departments related to it.



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


	Yes, with some candidates


	Professor’s Name
	Michael Lin


	Department


	Bioengineering and Neurobiology

	UGVR Position Description (e.g. what is the type of project you have in mind for the student?)
	The UGVR student will assist in a project to engineer synthetic protein-based sensors of oncogenic signals. The student will learn modular protein construction, biochemical analysis of proteins, and mathematical modeling of biochemical reactions. 



	Desired Skills & Background


	Molecular and cell biology (molecular cloning, cell culture, western blot etc.), basic programming



	Would you prefer an interview with the students?


	Yes.


	Professor’s Name
	Debbie Senesky



	Department

	Aeronautics and Astronautics




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


	System Integration of High Temperature Gallium Nitride Sensors with Flip Chip Packaging. In order to utilize wide bandgap semiconductors (e.g. GaN and SiC) as sensors in extreme environments, protection with packaging and system level components is needed. It is challenging to create high quality solder contacts with low resistance but can also withstand high temperatures (>300 degC).  This project’s goal is to take various sensors (e.g. Ultraviolet photodetectors and magnetic field sensors) and bond them to circuit boards using high temperature soldering and flip chip bonding in the Stanford Nanofabrication ExFab facility. Then these systems will then be tested in extreme environments to support the vision of operating microsystems at elevated temperatures.

 

	Desired Skills & Background


	Hands-on research skills (the ability to work with small things), Background in Electrical Engineering/Material Science/ with interest/experience in semiconductor physics, and circuit building experience.  Fast learning and self-motivated is preferred.



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


	Yes. 3-5 applicants. Via Skype.



	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 the characterization of the flow physics of the drops in confinement at various flow conditions.

	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. Skype interview preferred.



	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?)


	Data Science for High Throughput Sequencing

High throughput sequencing has revolutionized biology and medicine in the past decade. There are many interesting algorithmic and statistical problems for such sequencing data  our group works on,  including assembly, quantification, haplotype phasing, high-dimensional feature selection, phenotype prediction. We use techniques from information theory, signal processing and machine learning for the design of efficient algorithms for these problems. The UGVR student’s research can span from theory to software implementation, depending on interest.  One particular area of interest is single-cell transcriptomics, an emerging and exciting new direction. In this new technology, hundreds of thousands of cells are sequenced at the single cell scale, bringing lots of interesting statistical and computational problems.



	Desired Skills & Background


	Strong analytical background and some coding experience. But most importantly motivation to learn new things and drive to succeed.



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


	Yes


	Professor’s Name
	Tsachy Weissman

	Department
	Electrical Engineering

	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?)
	The key elements of a scalable, fast, and energy-efficient computation platform that may provide another 1,000× in computing performance (energy-execution time product) for future computing workloads are: massive on-chip memory co-located with highly energy-efficient computation, enabled by monolithic 3D integration using ultra-dense and fine-grained massive connectivity. There will be multiple layers of analog and digital memories interleaved with computing logic, sensors, and application-specific devices.  We call this technology platform N3XT – Nanoengineered Computing Systems Technology. N3XT will support computing architectures that embrace sparsity, stochasticity, and device variability

The student will perform research in the circuit design and fabrication of computing systems comprised of emerging memories (PCM, RRAM, CBRAM, STT-MRAM), carbon nanotube transistors, and 2D material transistors.  Will involve device fabrication, modeling, circuit simulations (e.g. SPICE) to predict and design the circuits.  The student can also help with the fabrication and testing of the devices.

	Desired Skills & Background


	A strong background in electrical engineering, applied physics, and physics fundamentals.  Willing to learn new circuit programming methods, with basic programming skills.  Experimental skills in materials characterization and device fabrication.  Willing to be self-driven.  Good communication skills.

	Would you like to conduct a phone interview with some or all of the applicants?
	Yes, for a short list 


	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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