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WELCOME FROM THE CHAIR 
 
To: Undergraduate students admitted to Materials Science and Engineering 
 
Re: The Department of Materials Science and Engineering 
 
I would like to congratulate you personally on being admitted to the Materials Science and Engineering 
undergraduate program.  I am writing to introduce the department to you briefly and to invite you to 
further discuss the opportunities offered by the department with me and the rest of the MSE community. 

It appears that many students are not aware of the excellent career opportunities available in this field.  
Primarily, this is due to lack of publicity in the popular media.  When a new high strength metal alloy is 
developed that leads to a better engine, it is invariably publicized as an advance in automotive or 
aeronautical technology.  Similarly advances in dielectric and semiconductor materials leading to faster 
computers are heralded as advances in electronics.  The development of new materials and processes has 
been the backbone of several technological revolutions in history (e.g. Bronze Age) and will continue to 
be of vital importance to our increasingly technology-based society. 
  
One of the interesting consequences of this lack of exposure is that our field is relatively uncrowded.  
Most of the classes offered in the MSE Department have fewer than 60 students.  As a result, the 
department is able to offer a curriculum with heavy emphasis on hands-on experiences (e.g. laboratory 
exercises and participation in research and design projects) and students receive considerable individual 
attention.  The students in the department are very active in professional societies at both the national and 
local levels. 
  
Students graduating from the Materials Science and Engineering Department have an opportunity to take 
a broad spectrum of elective courses in the areas of their interest.  The department offers elective courses 
about polymers, electronic materials, structural materials, composites and nanotechnology.  As a result of 
this diverse education, our students find employment in a broad range of organizations.  These include, 
for example, large scale manufacturing (e.g. Boeing), electronics (e.g. Intel), materials processing (e.g. 
ALCOA), and a diverse group of small companies (e.g. Interpoint, Crane, K2 Corp.).  In addition, 
graduates of the department are well prepared to pursue graduate degrees. 
  
The Materials Science and Engineering Department will offer you an outstanding undergraduate 
experience that will prepare you for a challenging and rewarding career.  I look forward to meeting you 
and welcoming you to the MSE Department. 
 
Sincerely, 
 

 
 
Alex K.Y. Jen 
Chair, Department of Materials Science and Engineering 
Boeing-Johnson Chair Professor, Department of Materials Science and Engineering 
Professor, Department of Chemistry 
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INTRODUCTION 
 
Materials science and engineering is an interdisciplinary field that addresses the structure, processing, and 
property relationships in materials for engineering applications. Basic principles of chemistry and physics 
are applied to provide an understanding of the structure of materials and the manner in which the structure 
determines the properties. Scientific processing methods are then applied to yield the necessary 
properties, which then can be integrated with and designed to accommodate the needs of modern 
technology.  
 
Advances in materials enable technological progress in many fields. In the past few decades, at the core 
of the progress in such diverse fields as transportation, communication, electronics, biomaterials, energy 
and environment are significant advances in materials.  Materials Science and Engineering is a very broad 
and growing discipline. 
 
The Materials Science and Engineering program at the University of Washington has recently 
experienced rapid expansion into new research areas.  These include polymers, hybrids, biomaterials, 
nanomaterials, photonic and magnetic materials.  Potential applications of nanomaterials, biomaterials, 
and photonic materials exist in modern industry and cutting-edge technologies.  These research areas 
complement existing strength in ceramics, metals, electronic materials, and composites. 
 
The students in the undergraduate program in Materials Science and Engineering at the University of 
Washington are offered both broad core and in-depth courses. The broad core provides the needed 
background and understanding of all types of engineering materials, including metals, ceramics, 
polymers, electronic materials, and composites.  The advanced required and elective courses offer the 
opportunity for in-depth study in selected areas.  The curriculum provides an opportunity to use basic 
knowledge in science and engineering fundamentals to synthesize and design materials for engineering 
applications.  The undergraduate curriculum emphasizes hands on experience, oral and written 
communication, team-work and participation in research.  Graduates with a degree in Materials Science 
and Engineering find employment in a broad range of industries including aerospace, biomedical, 
electronic manufacturing, materials processing and transportation. Students are also well prepared for 
graduate studies at leading national and international programs. 
 
MSE People: 

• 143 MSE Undergraduate Students 
• 110 MSE Graduate Students 
• 18 MSE Faculty Members 
• 10 MSE Staff Members 

 
MSE Degrees: 

• Bachelor of Science in Materials Science and Engineering 
• Bachelor of Science in Materials Science and Engineering (Nanoscience & Molecular Engineering) 
• Master of Science in Materials Science and Engineering 
• Master of Science (Materials Science and Engineering: Applied) 
• Doctorate of Philosophy (Materials Science and Engineering) 
• Doctorate of Philosophy (Materials Science and Engineering & Nanotechnology) 

 

The BS MSE program is accredited by the Engineering Accreditation Commission of ABET.  More 
information about ABET accreditation is available at www.abet.org.
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Mission Statement 

The educational objectives of the department are based on the missions of the University of Washington 
and the College of Engineering: 
 

• The primary mission of the University of Washington is the preservation, advancement, and 
dissemination of knowledge. 

• The mission of the College of Engineering is to provide engineering leadership through 
innovative learning, world-class research, and responsible public service. 

 
The mission of the Department of Materials Science and Engineering is to be a preeminent, student-
centered organization that serves the industrial and academic needs of the University, the State of 
Washington, the nation and the international community by: 
 

• Serving as the focal point and catalyst for the development of high quality, coordinated and 
visionary research and educational programs for materials-oriented students and faculty 
throughout the University; and by 

• Providing the highest quality educational programs in materials science and engineering for 
materials professionals at the undergraduate and graduate levels. 

 
Educational Goals and Objectives 

The educational goal of the BS program in Materials Science and Engineering is to prepare our graduates 
to use the fundamental and applied knowledge and skills of the discipline in order to perform effectively 
as materials scientists and/or engineers in a broad range of industrial, governmental and academic 
positions. 
 
The specific program educational objectives for the undergraduate program in Materials Science and 
Engineering is based on a combination of the ABET “Objectives for degrees in Materials Science and 
Engineering…” and additional objectives established by the department.  Objectives for students earning 
a BS in the undergraduate program in Materials Science and Engineering from the University of 
Washington are: 
 

• Having a sound fundamental understanding of the core Materials Science and Engineering 
principles of structure, processing, properties, performance and selection, will be able to apply 
them in a wide variety of engineering industries involving all classes of materials 

• Will apply their broad materials science and engineering training to excel in areas such as 
entrepreneurship, government, and education 

• Will excel in outstanding graduate programs 
• Will be leaders in their chosen fields and participate in professional societies and organizations to 

further improve the materials science and engineering profession 
• Will behave ethically and consider the social implications of their work, especially as it affects 

the health, safety, and environment of citizens worldwide. 
 
These specific program educational objectives are consistent with the mission statements above, and 
provide specific means for disseminating knowledge through innovative learning in a high quality 
educational program.   The objectives provide a means for the student to develop materials knowledge in 
the context of the fundamentals of science, mathematics and engineering. 
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ACADEMIC ADVISING 

The MSE academic counselor is your first point of contact during your education here in the Department 
of Materials Science and Engineering at the University of Washington.  You are welcome to meet with 
the MSE academic counselor to help you navigate through admissions, degree requirements, applying to 
graduate school, co-op and internship opportunities and career planning.  Although meeting frequently 
with the MSE academic counselor is encouraged, there are several times where you are required to meet 
with the MSE academic counselor including: 
 

• When you are admitted to the program 
• When you file a graduation application (about two quarters before you graduate) 
• If you are on academic warning or probation 

 
The MSE academic counselor is located in 302 Roberts Hall.  You can contact the MSE academic 
counselor by e-mail, askmse@uw.edu or by phone, (206) 616-6581.   
 
Each MSE undergraduate student will also have a MSE faculty advisor.  The MSE faculty advisor’s 
primary role is to supervise your senior project as well as provide guidance regarding how the curriculum 
can be tailored to meet the needs of a desired career.  Students are advised to discuss these issues 
frequently with their MSE faculty advisor and, in particular, choose electives and examine co-op and 
internship options based on these discussions. 
 
Departmental Communication 

The MSE academic counselor will send you important emails with updates on course offerings, 
curriculum changes and other opportunities.  You will also receive emails from different members of the 
MSE community.  It is important for you to check your UW email at least daily on weekdays so you do 
not miss important news.  Upon entry into the program, undergraduate students are automatically 
subscribed to several email lists: 
 
MSE Undergraduates:   mse_ugrads@uw.edu   (all undergraduate students) 
MSE Seniors    mse_seniors@uw.edu  (all senior class students) 
MSE Juniors    mse_juniors@uw.edu  (all junior class students) 
MSE Sophomores & Freshmen  mse_earlyadmits@uw.edu (all soph/fresh class students) 
MSE Careers    mse_careers@uw.edu  (all students and alumni) 
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ADMISSION REQUIREMENTS 

The University of Washington has a two-tiered admission system for engineering programs.  The student 
must be admitted to the University of Washington and then to a specific engineering department.  
Information on applying to the University of Washington may be found by contacting the Office of 
Admissions:  

University of Washington 
Office of Admissions 
1410 NE Campus Parkway 
Box 355852 
Seattle, WA  98195-5852 
 
Phone: (206) 543-9686 
Fax: (206) 685-3655 
Web: http://admit.washington.edu/ 
 
Students have the opportunity to apply to the department through the following options: (1) Direct 
Admission, (2) Early Admission and (3) Upper Admission.  We welcome applications from all students 
who meet minimum requirements, however, meeting minimum requirements does not guarantee an offer 
of admission. 
   
Direct Admission (Autumn Quarter only) 
 
Direct Admission into the Materials Science and Engineering program is intended for very motivated high 
school seniors applying to the UW.  When applying to the UW, students who wish to be considered for 
Direct Admission should select Materials Science and Engineering as their first choice major on the UW 
application.  No other application is needed.  Students who are admitted to the UW and indicate Materials 
Science and Engineering as their first choice major are forwarded to the department for review for 
admission into the major.  In order to be eligible for Direct Admission, an applicant must have the 
following: 

 
• High School GPA of at least a 3.7 or higher 
• SAT scores (or equivalent) of at least 1300 or higher 
• Indicated Materials Science and Engineering as their first choice major 

 
Early Admission (Autumn Quarter only)  

Deadline is July 1. 

Early Admission is intended for current UW students who have just completed their first year of college.  
In order to be eligible to apply for Early Admission, an applicant must have completed the following 
prerequisite courses: 
 

• 15 credits of Mathematics – MATH 124, 125, 126 
• 10 credits of Physical Science with labs – CHEM 142, 152, PHYS 122, 122 or 123 
• 5 credits of English Composition 

 
• Students must have a cumulative UW GPA of 2.5 or higher 
• Students must complete each prerequisites course with a grade of 2.0 or higher 
• Students must complete at least 15 credits of the prerequisite courses at the UW 

 

http://admit.washington.edu/
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Upper Admission (Autumn Quarter only) 

Deadline is July 1. 

Upper Admission is intended for current UW students and transfer students.  In order to be eligible to 
apply for Upper Admission, an applicant should have completed the following prerequisites courses: 
 

• MATH 124, 125, 126, 307 (18 cr.) 
• CHEM 142, 152 (10 cr.) 
• PHYS 121, 122 (10 cr.) 
• MSE 170 (4 cr.) 
• A MATH 301 or CSE 142 (4 cr.) 
• English Composition (5 cr.) 

 
• Students must have a cumulative UW GPA of 2.5 or higher 
• Students must complete each prerequisites course with a grade of 2.0 or higher 

 
Transfer students interested in Materials Science and Engineering must first apply to the UW via the 
Office of Admissions.  Transfer applicants then must apply to MSE via the College of Engineering.  
Please note that the deadline for the UW is significantly sooner than for MSE, so please plan accordingly.  
It is recommended that transfer students interested in MSE contact the MSE academic counselor as soon 
as possible. 
 
Selection Process 

The MSE Undergraduate Program Committee will meet to review applications for admission.  The 
committee reviews applications for Autumn Quarter only. Transfer student applicants will be reviewed by 
the same standards as students who have taken all their preparatory work at the University of Washington. 
 
Selection is based on the following criteria: 

1.    Overall academic record of the student. 
2. Overall GPA and Prerequisite GPA. 
3. Individual grades received in each required prerequisite course. 
4. Number of missing prerequisites.  
5. Number of repeated and withdrawn courses.  
6. Previous placement on warning or probation. 
7. Motivational factors as evidenced by previous internship or work experiences, science and 

engineering activities, the personal statement or other documented evidence 
 

Appeals Procedure 

If you are denied admission to the MSE Department and want more information about the decision, you 
should first consult with the MSE academic counselor.  Then you may request a review of the decision by 
writing a letter to the department chairperson citing your reasons for appeal.  You must submit this letter 
within two weeks after notification of denial. The only basis for appeal is an error in the data considered 
by the MSE Undergraduate Program Committee.  If you were denied admission because you submitted 
incomplete or inaccurate records, your appeal will not be considered.  A department appeals committee 
will consider appeals and respond promptly. 
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DEGREE REQUIREMENTS 
 
Mathematics (24 credits) 
Course Prefix Course Title Credits 

MATH 124, 125, 126 
MATH 307 
MATH 308 
One (1) Math Elective:  

IND E 315 (3 cr) 
MATH 309 (3 cr) 
MATH 324 (3 cr) 
MATH/STAT 390 (4 cr) 

Calculus with Analytic Geometry I, II, III 
Introduction to Differential Equations 
Matrix Algebra with Applications 
 
Probability and Statistics for Engineers  
Linear Analysis 
Advanced Multivariable Calculus I 
Probability and Statistics in Engineering &Science  

15 
3 
3 
 
3 min. 

Total  24 
 
Natural Science (31 credits) 
Course Prefix Course Title Credits 

CHEM 142, 152 
PHYS 121 
PHYS 122 
PHYS 123 
Two (2) Science Electives:  

BIOL 180 (5 cr) 
BIOL 200 (5 cr) 
BIOL 220 (5 cr) 
CHEM 162 (5 cr) 
CHEM 223 (4 cr) 
CHEM 224 (4 cr) 
CHEM 237 (4 cr) 
CHEM 238 (4 cr) 
CHEM 239 (4 cr) 
PHYS 224 (3 cr) 
PHYS 225 (3 cr) 
PHYS 227 (4 cr) 
PHYS 228 (4 cr) 

General Chemistry 
Mechanics 
Electromagnetism 
Waves 
 
Introductory Biology 
Introductory Biology 
Introductory Biology 
General Chemistry 
Organic Chemistry – Short Program 
Organic Chemistry – Short Program 
Organic Chemistry 
Organic Chemistry 
Organic Chemistry 
Thermal Physics 
Introduction to Quantum Mechanics 
Elementary Mathematical Physics 
Elementary Mathematical Physics 

10 
5 
5 
5 
6 min.  

Total  31 
 
Written and Oral Communication (8 credits) 
Course Prefix Course Title Credits 

English Composition 
HCDE 231 

Approved Composition Course 
Introduction to Technical Writing 
 

5 
3 
 

Total  8 
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Visual, Literary & Performing Arts (VLPA) and Individuals & Societies (I&S) (24 credits) 
Course Prefix Couse Title Credits 

VLPA 
I&S 
Additional VLPA or I&S 

Approved UW VLPA courses 
Approved UW I&S courses 
Approved UW VLPA or I&S courses 

10 
10 
4 

Total  24 
 
Engineering Fundamentals (24 credits) 
Course Prefix Course Title Credits 

MSE 170 
AMATH 301 or CSE 142 
AA 210 
CEE 220 
Two (2) Engineering Electives: 

AA 260 
EE 215 
IND E 250 
ME 123 
ME 230 

Fundamentals of Materials Science  
Computer Programming I or Beg.Scientific Computing 
Engineering Statics 
Introduction to Mechanics of Materials   
 
Thermodynamics 
Fundamentals of Electrical Engineering 
Engineering Economy  
Intro to Visualization & Computer-Aided Design 
Kinematics and Dynamics 

4 
4 
4 
4 
 
8 min. 
 
 
 
 

Total  24 
 
Materials Science and Engineering Core (53 credits) 
Course Prefix Course Title Credits 

Junior Year: 
MSE 310 
MSE 311 
MSE 312 
MSE 313 
MSE 321 
MSE 322 
MSE 331 
MSE 333 
MSE 342 
MSE 351 
MSE 352 
MSE 362 
MSE 399 
Senior Year: 
MSE 431 
MSE 442 
MSE 491 
MSE 492 
MSE 499 

 
Introduction to Materials Science and Engineering 
Integrated Junior Lab I (W course) 
Integrated Junior Lab II (W course) 
Integrated Junior Lab III (W course) 
Thermodynamics and Phase Equilibrium  
Kinetics and Microstructural Evolution 
Crystallography and Structure 
Materials Characterization 
Materials Processing I 
Electronic Properties of Materials 
Functional Properties of Materials I 
Mechanical Behavior of Materials I 
Undergraduate Research Seminar 
 
Failure Analysis and Durability of Materials 
Materials Processing II 
Design in Materials Engineering I 
Design in Materials Engineering II 
Senior Project 

 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
1 
 
3 
3 
2 
2 
4 

Total  53 
*Note the courses in the MSE core are only offered once a year and are designed to be taken in 
sequence.
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Materials Science and Engineering Technical Electives (16 credits) 
(8 credits minimum from the following list) 
Course Prefix Course Title Credits 
MSE 421 Case in Thermodynamics of Solids 3 
MSE 443 Extractive Process Analysis 3 
MSE 450 Magnetism and Magnetic Materials 3 
MSE 452 Functional Properties of Materials II 4 
MSE 462 Mechanical Behavior of Materials II 4 
MSE 463 Corrosion and Wear of Materials 4 
MSE 471 Introduction to Polymer Science and Engineering 3 
MSE 473 Noncrystalline State 4 
MSE 475 Intro to Composite Materials 4 
MSE 477 High Temperature Materials 4 
MSE 481 Science and Technology of Nanostructures 3 
MSE 482 Biomaterials and Nanomaterials in Tissue Engineering 3 
MSE 483 Nanomedicine 3 
MSE 485/MSE 487 Introduction to Electronic Packaging & Materials w/ lab 4 
MSE 486 Fundamentals of Integrated Circuit Technology 3 
MSE 498 Selected MSE Special Topics 3-4 

*500-level MSE courses may also count towards MSE Technical Electives (except MSE 520). 
 
Other Technical Electives  
(8 credits from the following list or additional credits from the above list) 
Course Prefix Course Title Credits 

400-level courses in the following departments count towards Other Technical Electives: 
A A, BIOEN, CHEM E, CEE, E E, IND E, M E (except seminar courses) 

A MATH 351 Introduction to Different Equations and Applications 3 
A MATH 352 Applied Linear Algebra & Numerical Analysis 3 
A MATH 353 Fourier Analysis and Partial Differential Equations 3 
A MATH 383 Introduction to Continuous Math Modeling 3 
BIOC 405, 406 Introduction  to Biochemistry 3, 3 
CHEM 312 Inorganic Chemistry 3 
CHEM 455, 456, 457 Physical Chemistry 3, 3, 3 
ENVIR 480 Sustainability Studio 5 
MATH 300 Introduction to Mathematical Reasoning 3 
MATH 326 Advanced Multivariable Calculus II 3 
MATH 381 Discrete Mathematical Modeling 3 
MATH 394, 395, 396 Probability I, II,III 3, 3, 3 
PHYS 334, 335 Electric Circuits Laboratory 3, 3 
PHYS 434 Application of Computers to Physical Measurement 3 
PHYS 441 Quantum Mechanics 4 
*BIOEN 504 Introduction to Technology Commercialization 4 
*ENTRE 370 Introduction to Entrepreneurship 4 
*ENTRE 440 Business Plan Practicum 2 

* A maximum of 6 credits of business coursework can count towards Other Technical Electives. 
 
If you would like to take a course that is not listed and would like it to fulfill a requirement, you must fill 
out a MSE petition form.  The petition will be reviewed by the MSE Undergraduate Committee.  Please 
see the MSE Academic Counselor for details.
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Senior Project Requirements 
Every student must complete a senior project in order to graduate.  This is an opportunity for the student 
to work on a research or design project that is of mutual interest to the student and the MSE faculty 
advisor who supervises the project.  During the MSE junior year, students learn about potential projects 
available in MSE 399, the MSE Undergraduate Research Seminar.  During the MSE senior year, students 
are required to sign up for 4 credits of MSE 499, the Senior Project. 
 
The senior project is designed to be spread over 2 to 3 quarters.  The first quarter of the senior project 
generally represents the design and research phase of the project, while the last quarter represents the 
write-up phase.  A senior project report must be completed and submitted to the department before 
receiving a grade for MSE 499.  The student should sign up for MSE 499 the quarter they are working on 
the project (including the quarter the student is completing the senior project). 
 
Timeline and Reporting 

• Report on the subject of the project by the end of your junior year, including content and goals 
• Progress reports in MSE 492 (winter quarter of senior year)—this should include detail about 

content, goals/experimental section, measurable results, conclusions and recommendations, 
references, and acknowledgements. 

• Assignments on design component of the project due in MSE 492 (winter quarter of senior year), 
including experimental section, how results will be measured. 

• Final written report and oral presentation due before the end of the project, including conclusions 
and recommendations, references, and acknowledgements. 

 
Written Report Guidelines 

• Report in standard format, like a technical paper.  Include a cover page with title, student name, 
date, and advisor name.  Include course number (MSE 499). 

• Discuss the design component of the project.  This might include the design of the experiment, 
system, alloy, coating, materials selection process, web page, etc. 

• Discuss the design process, including the goal of the design, the design itself and evaluation of 
the design. 

• Goal is 10-20 single-spaced pages, including figures, table and references.  Due before the end of 
the quarter of graduation. Students cannot graduate without a formal written senior project report. 

• The student is responsible for providing two copies of the project, one for the faculty advisor and 
one for the department (via faculty in charge for MSE 499 during that quarter); the department 
copy is for future reference as needed by the faculty.  
 

Oral Report Guidelines 
• Arrange oral presentation as soon as possible, at least two weeks before the end of the quarter of 

graduation. Students cannot graduate without a formal oral senior project report usually of about 
10 minutes. 

• The report must be given to the advisor’s research group or an ad  hoc audience with MSE faculty 
• Recording of the presentation is desired. 

 
Additional Details 
These are departmental requirements and guidelines. The MSE faculty advisor may have additional 
requirements and guidelines.  Please discuss this early on with the MSE faculty advisor.   Occasionally a 
student wishes to complete a senior project in conjunction with faculty member outside of MSE.  In this 
situation, the student can do so as long as they are co-advised by both the faculty advisor outside of MSE 
and a MSE faculty advisor.  The MSE faculty member is ultimately responsible for submitting a final 
grade.  A written proposal signed by both advisors involved should be established at the beginning of the 
senior project. 
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NANOSCIENCE AND MOLECULAR ENGINEERING OPTION 
 
The MSE Department offers an option to students to complete coursework and seminars enhancing their 
exposure to molecular and nanoscale engineering in addition to the regular MSE curriculum. With the 
Nanoscience and Molecular Engineering (NME) option, students will experience appreciation of the 
interconnected scientific and engineering strategies that promote various novel and effective technologies 
from a guided molecular and nano-scale perspective.  This option is offered in conjunction with current 
campus developments in nanoscience and molecular engineering in bioengineering, chemical engineering, 
electrical engineering, mechanical engineering and physical science departments at the university. 
 
Admission 
Admission to the MSE NME option is by self-selection.  To declare this option, students need to complete 
NME 220 and 221, complete MSE major prerequisites and been admitted to the MSE major. 
 
Program Requirements 
Students completing the NME option follow the same requirements as students in the regular MSE 
program except for the Materials Science and Engineering Technical Electives.  Instead of taking 
Materials Science and Engineering Technical Electives (16 credits), students completing the NME option 
will complete the following Nanoscience and Molecular Engineering coursework (20 credits): 
 
NME Core (7 credits) 
Course Prefix Course Title Credits 
NME 220* Introduction to Molecular and Nanoscale Principles 4 
NME 221* Nanoscience and Molecular Engineering Seminar I 1 
NME 321** Nanoscience and Molecular Engineering Seminar II 1 
NME 421*** Nanoscience and Molecular Engineering Seminar III 1 

*NME 220 and 221 are taken concurrently in the spring of the sophomore year. 
**NME 321 is taken in the spring of the junior year. 
***NME 421 is taken in the spring of the senior year. 
 
NME Electives (13 credits) 
Course Prefix Course Title Credits 
MSE 452 Functional Properties of Materials II 4 
MSE 462 Mechanical Behavior of Materials II 4 
MSE 471 Introduction to Polymer Science and Engineering 3 
MSE 473 Noncrystalline State 4 
MSE 475 Intro to Composite Materials 4 
MSE 481 Science and Technology of Nanostructures 3 
MSE 482 Biomaterials and Nanomaterials in Tissue Engineering 3 
MSE 483 Nanomedicine 3 
MSE 486 Fundamentals of Integrated Circuit Technology 3 
MSE 498 Selected MSE Special Topics 3-4 
BIOEN/CHEM E 490 Engineering Materials for Biomedical Applications 3 
BIOEN/CHEM E 491 Controlled-Release Systems: Principles and Applications 3 
BIOEN 492/CHEM E 458 Surface Analysis 3 
NME 498 Selected NME Special Tropics 3-4 

In addition, the MSE senior project must be in a Nanoscience and Molecular Engineering research area. 
 
Students who complete the MSE NME requirements, will graduate with a “Bachelor of Science in 
Materials Science and Engineering (Nanoscience & Molecular Engineering Option).”
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MSE DEPARTMENTAL HONORS PROGRAM 
 
The goal of the Department of Materials Science and Engineering ‘s Honors Program is “to provide an 
opportunity for the gifted undergraduate engineering student to develop to his/her fullest extent.” 

 
Admission 
After the junior year of MSE core courses, current MSE majors with at least a 3.3 cumulative UW GPA 
and at least a 3.5 cumulative MSE GPA will be invited into the Department’s Honors Program. 
 
Program Requirements 
Students do not need to register for additional credits in order to complete the MSE departmental honors 
program.  However, the student must meet the following program requirements at the time of graduation: 
 

• Minimum 3.3 cumulative UW GPA at time of graduation 
• Minimum 3.5 cumulative MSE GPA at time of graduation 
• Complete at least 4 credits of MSE honors 499 credits (instead of regular MSE 499 credits) 
• Complete at least 5 credits of MSE ad hoc honors credits 
 

What is MSE ad hoc honors credit? 
Through the ad hoc option, a student creates a contract with a MSE faculty member in a MSE course to 
obtain honors credit in that course by completing additional work.  The student chooses which course to 
designate as ad hoc and requests this from the MSE faculty member.  Ad hoc courses must be at least a 
400-level MSE course.  Undergraduates can also take a 500 level MSE course and designate it as ad hoc.  
Students should consult with the MSE academic counselor and their MSE faculty advisor about the 
specific courses they would like to designate as ad hoc.   
 
This extra work will need to be defined between the MSE faculty member and student.  Students will 
need to check with their MSE instructor to discuss the expectations and requirements for the ad hoc 
credit.  This may include periodic meetings between the faculty and student during the quarter that the ad 
hoc credit is pursued.  The Honors Program assumes that any department honors student who exercises 
this option is interested in pursuing the course in greater depth and with more intensity than she or he 
could within the framework of the regular class and that the student is prepared to undertake extra work.  
Additional work could include: 

 
• writing an extra paper on a topic discussed in class 
• giving a special presentation to the class or to the broader community (college or university) 
• conducting independent lab or library research on a topic covered in the class 
• reading current journal articles about a topic covered in class and providing an annotated 

bibliography at the end of the quarter 
 

A student needs to submit an online ad hoc honors form by the end of the first week of the quarter in 
which they wish to pursue ad hoc honors credit.  The online form and more information are available at: 
http://depts.washington.edu/uwhonors/reqs/adhoc/. 

http://depts.washington.edu/uwhonors/reqs/adhoc/
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MSE Materials Science and Engineering Sample Curriculum 
University of Washington 
depts.washington.edu/mse 

 
Freshman – Autumn Quarter Freshman – Winter Quarter Freshman – Spring Quarter 
♦ MATH 124 – Calculus I 5 ♦ MATH 125 – Calculus II  5 ♦ MATH 126 – Calculus III 5 
♦ CHEM 142 – Chem I & Lab 5 ♦CHEM 152 – Chem II & Lab 5 ♦ PHYS 121 – Mechanics & Lab 5 
♦ ENGL 131 – English Comp 5 VLPA/I&S 5 ♦MSE 170 – Materials Science 4 

Quarter Total  15 Quarter Total  15 Quarter Total  14 
   
Sophomore  – Autumn Quarter Sophomore – Winter Quarter Sophomore – Spring Quarter 
♦ MATH 307 – Diff Equations 3 MATH 308 – Matrix Algebra 3 Math Elective 3 
♦PHYS 122 – Electro & Lab 5 AA 210 – Statics  4 PHYS 123 – Waves & Lab 5 
♦CSE 142 or AMATH 301 4 HCDE 231 – Technical Writing 3 CEE 220 – Mech of Materials 4 
VLPA/I&S 5 Engineering Elective 4 Engineering Elective 4 

Quarter Total  17 Quarter Total  14 Quarter Total  16 
   
Junior  – Autumn Quarter Junior – Winter Quarter Junior  – Spring Quarter 
MSE 310 – Intro to MSE 3 MSE 312 – Integrated Junior Lab II 3 MSE 313 – Integrated Junior Lab III 3 
MSE 311 – Integrated Junior Lab I 3 MSE 322 – Kinetics & Microstruc 4 MSE 333 – Characterization of Mat 3 
MSE 321 – Thermo & Phase Eq. 4 MSE 342 – Materials Processing I 3 MSE 352 – Funct Prop of Mat I 3 
MSE 331 – Crystalliztn & Structure 3 MSE 351 – Electron Theory 3 MSE 362 – Mech Behavr of Mat I 3 
VLPA/I&S 4 MSE 399 – UG Research Seminar 1 VLPA/I&S 5 

Quarter Total  17 Quarter Total  14 Quarter Total  17 
   
Senior  – Autumn Quarter Senior – Winter Quarter Senior  – Spring Quarter 
MSE 442—Materials Processing II 3 MSE 431 – Failure Analysis 3 MSE 499 – Senior Project 2 
MSE 491 – Material Design I 2 MSE 492 – Material Design II 2 MSE Technical Elective 3 
MSE 499 – Senior Project 1 MSE 499 – Senior Project  1 MSE Technical Elective 3 
MSE Technical Elective 4 MSE Technical Elective 3 Science Elective 3 
MSE Technical Elective 3 Science Elective 3 VLPA/I&S 5 

Quarter Total 13 Quarter Total  12 Quarter Total  16 
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EXPERIENTIAL LEARNING OPPORTUNITIES 
 
Students are highly encouraged to participate in experiential learning both on and off campus in addition 
to the required coursework needed in order to graduate from the program.  These experiential learning 
opportunities can be in the form of engineering co-ops/internships, research experiences and study abroad 
opportunities.  Learning takes place both inside and outside of the classroom. 
 
Engineering Co-Ops and Internships 
The department encourages students in the undergraduate program to participate in an engineering co-op 
or internship during their time at the university.  Having full-time hands-on engineering positions can be 
beneficial to career prospects after graduation.  The department partners with the College of Engineering 
Co-Op & Internship Program in helping students find opportunities.  In addition to a database of 
opportunities they maintain, they also have different events to help employers connect with students.  
More information is available at: https://www.engr.washington.edu/curr_students/coop/index.html. 
 
MSE undergraduate students are eligible to apply up to two (2) credits each quarter and up to four (4) 
credits total of ENGR 321 towards the ‘Other Technical Electives’ or the ‘NME Electives,’ if in the 
Nanoscience and Molecular Engineering option. In addition to following the procedures in registering for 
ENGR 321, MSE undergraduate students must submit a petition BEFORE starting the internship to 
include the name of the company, your title and a description of what you be doing (3-4 sentences). 
 
Research Experiences 
Although the department requires students to complete a MSE research project (4 credits of MSE 499) in 
order to graduate, students are encouraged to start research earlier, especially if they are interested in 
pursuing a PhD program in the future.  Participating in research allows students to connect their education 
in the classroom to the learning that happens in a faculty research laboratory.  MSE undergraduate 
students have the opportunity to work alongside MSE faculty, post-doctoral scholars, research scientists, 
graduate students and other undergraduate students. 
 
MSE undergraduate students should review the research done by MSE faculty members by looking at the 
information on the departmental website as well as each individual faculty member’s website.  Students 
may also find opportunities listed with the UW Undergraduate Research Program.  More information is 
available at: http://exp.washington.edu/urp/. 
 
Study Abroad Opportunities 
The department encourages students to participate in study abroad opportunities that enhance their overall 
educational experience.  Participating in study abroad opportunities allows students to immerse 
themselves in a culture they may be unfamiliar with and understand the similarities and differences of 
other countries.  The UW offers different types of programs including UW programs, university 
exchanges, department exchanges, affiliated programs and exploration seminars.  Students can learn more 
about these opportunities through the UW Study Abroad Office.  More information is available at: 
http://studyabroad.washington.edu/. 

https://www.engr.washington.edu/curr_students/coop/index.html
http://exp.washington.edu/urp/
http://studyabroad.washington.edu/
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MSE PROFESSIONAL SOCIETIES 
 

The purpose of professional societies is the advancement of industry, technology, education and 
applications of materials by knowledge exchange.  Professional societies gather, process and disseminate 
information through conferences and meetings, journals, books, and training programs.  Some of the 
benefits of society membership include professional networking with other engineers in your field.  Many 
societies have scholarship programs and sponsor field trips, educational programs, and resume and job 
listing services.  Networking with others in your field provides career options and an opportunity to meet 
and talk with other engineers working in the field.  The Department of Materials Science and Engineering 
strongly encourages students to become involved in the professional societies by becoming members and 
officers. 
 
American Ceramic Society (ACerS) 

The American Ceramic Society (AcerS) is the world’s leading organization dedicated to the 
advancement of ceramics.  ACerS, an international association that provides the latest technical, 
scientific and educational information to its members and others in ceramics and related materials 
field, structures its services, staff and capabilities to meet the needs of the ceramics community, 
related fields, and the general public.  For more information, visit their website:  
http://www.ceramics.org 

 
Keramos - National Professional Ceramic Engineering Fraternity 

Keramos is the National Professional Ceramic Engineering Fraternity.  The main goal of the 
Washington Chapter is to provide a platform for recognizing students who excel in all aspects of 
engineering.  This group provides many services to the department and students such as barbecues, 
social and educational events.  For more information, visit their website: 
http://www.ceramics.org/classes/keramos 

 
American Society of Materials (ASM) 

ASM International is the society for materials engineers; a worldwide network dedicated to advancing 
industry, technology and applications of metals and other materials.  Through the efforts and 
involvement of its members, ASM develops and distributes timely, reliable technical information 
through electronic media, publications, conferences, training programs, and chapter activities. For 
more information, visit their website:  http://www.asminternational.org 

 
The Minerals, Metals and Materials Society (TMS) 

TMS is a rare professional organization that encompasses the entire range of materials and 
engineering, from minerals processing and primary metals production to basic research and the 
advanced applications of materials.  Included among its nearly 13,000 professional and student 
members are metallurgical and materials engineers, scientists, researchers, educators, and 
administrators from more than 70 countries on 6 continents.  For more information, visit their 
website:  http://www.tms.org 

 
Society for the Advancement of Material and Process Engineering (SAMPE) 

The Society for the Advancement of Material and Process Engineering (SAMPE), an international 
professional member society, provides information on new materials and processing technology via 
technical forums, journal publications, and books in which professionals in this field can exchange 
ideas and air their views. As the only technical society encompassing all fields of endeavor in 
materials and processes, SAMPE provides a unique and valuable forum for scientists, engineers, and 
academicians.  For more information, visit their website:  http://www.sampe.org 
 

http://www.ceramics.org/
http://www.ceramics.org/classes/keramos
http://www.asminternational.org/
http://www.tms.org/
http://www.sampe.org/
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UNIVERSITY SATISFACTORY PROGRESS POLICY 
Source: http://www.washington.edu/students/reg/regpol.html 
 
The University's satisfactory progress policy requires students to complete their undergraduate degree 
programs within 30 credits beyond the minimum required for the degree. Because most degrees require 
180 credits, students generally must complete their programs by the time they earn 210 credits. The 
timing for enforcement of this policy is as follows:  
 

• For a student who first matriculates at the University on a freshman application the satisfactory 
progress policy is enforced after a student has completed 12 academic-year quarters, not 
including summer quarters, at the University. 
 

• For a student who first matriculates at UW on a transfer application, the satisfactory progress 
policy is enforced after the student has completed 

 
o Twelve (12) quarters at the University if the student enters with less than one year of 

college work (less than 45 credits transferred from another institution). 
 

o Nine (9) quarters at the University if the student enters the University with more than one 
year of college work and less than two years (more than 44 and less than 90 credits 
transferred from another institution).  

 
o Six (6) quarters at the University if the student enters UWS with two or more years of 

college work (90 or more credits transferred from another institution).  
 
Undergraduates who have completed over 210 credits will be notified by email the third week of the 
quarter that a block is being placed on their registration due to lack of satisfactory progress. Students 
ineligible to graduate will be permitted to register for succeeding quarters only if they receive approval 
from their department and college after filing a graduation plan.  
 
Students receiving satisfactory progress registration blocks should immediately contact their departmental 
academic adviser to file a graduation application or to initiate a satisfactory progress appeal.

http://www.washington.edu/students/reg/regpol.html
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DEPARTMENTAL CONTINUATION POLICY 
 
The following criteria and procedures will be applied to all undergraduate students for continuance in the 
Materials Science and Engineering degree program. 
 
Continuation Policy:  Basic Criteria 

1. A full-time student is normally expected to enroll each quarter for at least 12 credits that are 
applicable to the degree.   

2. A student who has received permission to attend part-time must take at least one course each 
quarter applicable towards the degree.  Permission to attend part-time is normally granted if 
application is made prior to the first day of the quarter for which such status is desired.  If 
you wish to apply for part-time status for any given quarter, please write a memo to the MSE 
Department’s Undergraduate Committee Chair requesting this status and explaining the 
circumstances surrounding the need to be part-time. 

3. A student who withdraws from the university will require approval of the Department 
Undergraduate Committee before registering (or maintaining preregistration) for the following 
regular academic quarter.  Students may not be readmitted if their academic record is inferior to 
the cut-off level for admission prevailing at the time.  Students who drop out of school for a 
period longer than one quarter must reapply for admission to the department.  (This does not 
apply for the Co-op program or for summer quarter). 

4. The cumulative grade-point average in all departmental courses must not fall below 2.00.  If this 
condition is not met, the student will be placed on departmental probation as provided below and 
must achieve a quarterly grade-point average in departmental courses of higher than 2.00 in each 
following quarter until the cumulative GPA rises above 2.00. 

5. Each student must maintain satisfactory progress toward the degree.  The minimum progress 
acceptable is defined as the completion of at least three courses per calendar year which are 
applicable toward the B.S. in Materials Science Engineering.  

 

Continuation Policy:  Procedure 

The progress of each student will be reviewed each quarter by the undergraduate committee.  If progress 
is unsatisfactory, the student will be notified in writing and: 

1. Warned that progress is not satisfactory if this is the student's first quarter in the Materials 
Science and Engineering program. 

2. Placed on academic probation if basic criteria are not met at any time following the first quarter 
in the Materials Science and Engineering program. 

3. If the student does not correct the deficiency in the following quarter, the MSE academic 
counselor will report the conditions in writing to the Department Undergraduate Committee 
which will make the determination on dismissal from the program. 

 
The student facing dismissal may appeal the dismissal to the department chair in writing, stating all 
available evidence on their behalf and requesting that the academic probation be continued for another 
quarter.  The student must submit this letter within two weeks after the letter of dismissal is issued. 
 
For information on the University of Washington’s low scholarship policy, please review: 
http://www.washington.edu/students/gencat/front/Low_Scholarship.html 

http://www.washington.edu/students/gencat/front/Low_Scholarship.html
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COLLEGE OF ENGINEERING ACADEMIC MISCONDUCT POLICY 
Source: http://www.engr.washington.edu/mycoe/am/ampolicy.html 
 
Academic misconduct or violation of engineering ethics is unacceptable in the practice of engineering. 
When you graduate and practice as an engineer, you will be subject to the Code of Ethics of Engineers. 
While preparing to be an engineer, you are subject to specific rules regarding academic misconduct. 
 
What does academic misconduct encompass? 

• Cheating on examinations 
• Cheating on individual projects 
• Fraud 
• Theft or alteration of other people’s work on academic materials for the purpose of improving 

one’s own grades or acquiring academic credit 
 
What can happen if I am found responsible for academic misconduct? 
Students accused of academic misconduct will be referred for disciplinary action pursuant to the 
University of Washington Student Conduct Code. If found responsible, students are subject to sanctions 
which can include: 

• Disciplinary Warning 
• Probation 
• Suspension 
• Dismissal from the University 

 
The College of Engineering (COE) expects all students to behave in a mature manner and to be 
responsible for their actions. The COE does not accept excuses for academic misconduct and will pursue 
all allegations of misconduct according to the procedures outlined in the CoE Academic Misconduct 
Process. 
 
What is Cheating? 
Most academic misconduct falls under the definition of plagiarism (see below), but sometimes we refer to 
misconduct as cheating. 
 
Some examples of cheating include but are not limited to: 

• Allowing another to prepare an assignment for you or preparing an assignment for another.  
• Having another take an examination for you or taking an examination for another. 
• Obtaining information about an examination or assignment that is not authorized by the 

instructor. 
• Altering an answer to an examination after it has been turned in, whether it has been graded or 

not.  
• Looking at another's paper during an examination or allowing another to look at your paper.  
• Collaborating with another during an examination or on an assignment where the work is to be 

done independently. 
• Bringing materials or information to an examination that are not permitted by the instructor. 

 
What is Plagiarism? 
Plagiarism is taking someone else's work from any source, i.e., someone's ideas, writings, or inventions, 
and using it WITHOUT ACKNOWLEDGMENT. As long as you give credit to the originator of the 
material, you have not plagiarized. Merely enclosing statements or sentences in quotation marks is not 
sufficient; you must cite the source. 
 

http://www.engr.washington.edu/mycoe/am/ampolicy.html
http://www.nspe.org/Ethics/CodeofEthics/index.html
http://apps.leg.wa.gov/WAC/default.aspx?cite=478-120
http://www.engr.washington.edu/mycoe/am/amprocess.html
http://www.engr.washington.edu/mycoe/am/amprocess.html
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Examples of Plagiarism: 
• Copying phrases, sentences, sections, paragraphs, or graphics from a source and not giving credit 

by citing the source.  
• Turning in a paper from a previous class.  
• Having another person write an assignment (for pay or for free) and putting your name on it.  
• Modifying or paraphrasing another's ideas or writings and submitting them as your own without 

proper citation. 
• Having someone make substantial editorial changes to your paper and submitting the final 

version as your own.  
• Turning in someone else's solution to an exam or a question on an exam as your own.  
• Sharing computer code in assignments for individual students; use of someone else's computer 

code without acknowledgement; use of someone else's computer code when it is prohibited by the 
instructor.  

 
Examples that are not Plagiarism: 

• Asking someone to read your assignment and suggest possible improvements, unless specifically 
forbidden by the instructor.  

• Getting together with other students to discuss an assignment, unless specifically forbidden by the 
instructor.  

• Asking your instructor for help with an assignment.  
• Quoting extensively from another's work but giving credit.  

 
Why is it so important? 
Copying (or plagiarizing) someone's work, without giving due recognition, is regarded as the equivalent 
of STEALING AND FRAUD, especially in the Western world (USA, Canada, and Europe). It is highly 
probable that it will be detected, so do not do it under any circumstances. It could ruin your career. 
 
How can I avoid Plagiarism? 
ALWAYS make very clear reference to the source of the material you use and put the material taken in 
"quotation marks." 
DO NOT try to rewrite or change another person's work and pass it off as your own - this is very difficult 
to do and is easily detected. 
 
When can I use other people's work? 
You can always use published writings as long as you give a formal reference and acknowledgment of the 
source. If the information comes from a conversation with a professor or another student, give their name 
and recognition that it is their thought. 
Again, NEVER take another person's writing or speech or message or Internet data and put it in your 
work without acknowledgment. It is important to always make sure in your career that everyone who 
makes a contribution gets credit, no matter how small their part has been! 
If you have questions, please check with your instructor or TA. 
 
What can happen if I commit Plagiarism? 
 
At a MINIMUM the instructor will give you a very poor grade and will report the incident to the 
Associate Dean in the College of Engineering. 
 
Questions about Cheating/Plagiarism 
If you have any questions about the above process, please check with your instructor, TA, or departmental 
advising center. 
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COLLEGE OF ENGINEERING ACADEMIC MISCONDUCT PROCESS 
Source: http://www.engr.washington.edu/mycoe/am/amprocess.html 
 
The Associate Dean (AD) of Academic Affairs and the Council on Educational Policy (CEP) have agreed to this 
revised academic misconduct process. This process went into effect at the beginning of fall quarter, 2009. 
 
Course instructors are encouraged to handle Academic Misconduct issues directly with the student(s) involved. The 
instructor shall present the student with the information that the instructor has that suggests the student committed 
Academic Misconduct. The instructor should then ask the student to provide an explanation. If the instructor still 
believes the student committed Academic Misconduct, the instructor should suggest a resolution (such as no credit 
for the portion of the work involving Academic Misconduct). This process will generally have one of two possible 
outcomes: 
 
Outcome 1 
The student concurs with the instructor’s findings. The follow-up is: 

1. The instructor sends documentation of the case to the AD see Report of Academic Misconduct – Agreed 
Settlement (formerly called Informal Process) (PDF). 

2. The case is listed in the AD’s database. 
3. If the AD’s records indicate that this is not a first offense, the case is referred to the Council on Educational 

Policy (see steps 2-8 in Outcome 2 below). Sanctions range from reprimand, probation, suspension to 
recommendation of dismissal. 

4. The AD sends a letter to the student confirming the agreement with the instructor concerning penalty, 
explaining to the student that a record of the incident will be maintained and will be considered in case 
of future academic misconduct by the student. 

5. A copy of the letter is sent to the Director, Community Standards & Student Conduct. 
 
Outcome 2 
The student denies the allegation, objects to the proposed resolution, or the instructor considers the violation 
sufficiently serious that the case should be referred to CEP. The follow-up is: 

1. The instructor sends documentation of the case to the AD for Academic Affairs using the form Report of 
Academic Misconduct – Referral to CEP (formerly called Formal Process) (PDF). 

2. The case is entered into the AD’s database. 
3. The AD sends the student a letter notifying him/her of the allegation and informing him/her that the Dean’s 

representative will be in touch to set up a meeting to explain the adjudication process. 
4. The AD informs the Chair of the Council on Educational Policy (CEP) of the case, and requests that a 

hearing panel be scheduled. 
5. The Dean's representative meets with the student to explain the College-level adjudication process and 

provides the student with a copy of the evidence of apparent Academic Misconduct that has been supplied 
by the instructor. 

6. The student meets with the CEP subcommittee to present his/her side of the case. The student can choose 
not to meet with the subcommittee if the student does not deny the allegation and does not object to the 
proposed resolution. 

7. The CEP subcommittee sends a report of the hearing to the AD. 
8. The AD reviews the CEP subcommittee’s findings and sends a letter to the student and the instructor. 

 
• If the finding is to exonerate the student, the AD informs the student in writing that the allegation has been 

dropped. The AD notifies the instructor to issue the appropriate grade for the assignment or exam and the 
final grade for the course reflecting exoneration. All records relating to this matter are purged. 

• If the finding confirms academic misconduct, the letter will indicate the sanction, explain to the student that 
a record of the incident will be maintained and may be considered in case of future misconduct by the 
student, and explain the appeal process. A copy of the letter will be sent to the Director, Community 
Standards & Student Conduct. 

• If the student wishes to appeal the initial findings, he/she must do so in writing by indicating points of 
disagreement with the findings. The appeal letter should be sent to the appropriate disciplinary committee 
in care of Community Standards & Student Conduct, Box 352231, Seattle, WA 98195-2231. 

 

http://www.engr.washington.edu/mycoe/am/amprocess.html
http://www.engr.washington.edu/sites/default/files/mycoe/am/amreport_informal.pdf
http://www.engr.washington.edu/sites/default/files/mycoe/am/amreport_informal.pdf
http://www.engr.washington.edu/sites/default/files/mycoe/am/amreport_formal.pdf
http://www.engr.washington.edu/sites/default/files/mycoe/am/amreport_formal.pdf
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MSE RESEARCH AREAS – Professors Hinds and MacKenzie’s information is not listed below. 
Please view their profile pages for their research areas.   
 
Research Area Faculty Applications 
Biomimetics Alex Jen 

Christine Luscombe 
Hong Ma 
George Mayer 
Mehmet Sarikaya 

• Bio-inspiration 
• Structure property correlation 
• Genetically engineered materials 
• Bio-synthetic hybrids 
• Bio-energy 
• Self-assembly 
• Hard-tissue regeneration 
• Structural biomimetics 
• Friction & wear of orthopedic implant materials 

Biomaterials & 
Bionanotechnology 

Alex Jen 
Kannan Krishnan 
George Mayer 
Mehmet Sarikaya 
Miqin Zhang 

• Biocompatibility, protein & cell micropatterning 
• Tissue engineering 
• Photodynamic Therapy 
• Bio-Sensors 
• Protein immobilization 
• Drug delivery & diagnostics 
• Nano-, bio-technology 

Ceramic Processing Guozhong Cao 
Brian Flinn 
Kannan Krishnan 
Y. K. Rao 
Mehmet Sarikaya 
Jihui Yang  

• Powder consolidation/Powder Synthesis  
• Single crystal growth 
• Sol-gel techniques 
• Thin film deposition 
• Chemical vapor deposition 
• Physical vapor deposition 
• Sintering & microstructure development 

Ceramic Properties Guozhong Cao 
Brian Flinn 
Kannan Krishnan 
George Mayer 
Jihui Yang 

• Phase equilibria in ceramic systems 
• Electrical and optical properties 
• Magnetism and transport 
• Mechanical behavior & failure mechanisms 

Electronic, Optical & 
Magnetic Materials 

Guozhong Cao 
Alex Jen 
Kannan Krishnan 
Christine Luscombe 
Hong Ma 
Fumio Ohuchi 
Mehmet Sarikaya 
Jihui Yang 
Qifeng Zhang 

• Fast ion conductors 
• Ferroelectric Materials 
• Ferroelectrics and Piezoelectrics 
• Rare-earth doped laser glass 
• Electrodes and electrolytes 
• Piezoceramic composites 
• Nanomagnetism 
• Spinelectronics 
• Electro-optic materials 
• Plasmonics 
• Thin film transistors 
• Energy materials 
• Light-emitting materials 

http://depts.washington.edu/mse/facresearch/corefac.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Jen.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Luscombe.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Ma.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Mayer.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Sarikaya.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Jen.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Krishnan.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Mayer.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Sarikaya.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Zhang.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Cao.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Flinn.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Krishnan.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Rao.shtml
http://depts.washington.edu/mse/facresearch/faculty/faculty_Sarikaya.shtml
http://depts.washington.edu/mse/facresearch/faculty/faculty_Sarikaya.shtml
http://depts.washington.edu/mse/facresearch/faculty/faculty_Yang.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Cao.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Flinn.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Krishnan.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Mayer.shtml
http://depts.washington.edu/mse/facresearch/faculty/faculty_Yang.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Cao.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Jen.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Krishnan.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Luscombe.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Ma.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Ohuchi.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Sarikaya.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Sarikaya.shtml
http://depts.washington.edu/mse/facresearch/faculty/faculty_Yang.shtml
http://depts.washington.edu/mse/facresearch/faculty/faculty_Zhang.Qifeng.shtml
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• Sensors 
• Molecular Electronics 
• Nanowire Devices 
• Microwave photonics 
• Optical properties and luminescence 
• Electronic, optical & microwave packaging 

materials 
• Thin film preparation and properties 
• Multiphoton absorbing materials 
• Nonlinear optical materials & devices 
• Light harvesting materials & devices 
• Information storage materials 
• Spin-resolved transport & devices 
• Charge transport phenomena in nanostructures 

Composite Materials Guozhong Cao 
Brian Flinn 
Alex Jen 
George Mayer 
Mehmet Sarikaya 
Qifeng Zhang 

• Ceramic, Metallic and polymer matrix 
composites 

• Microstructure development 
• Imaging of micro-defects 
• Organic/inorganic hybrids 
• Toughening of novel composites 
• Adhesive layer effects 

Materials Chemistry Guozhong Cao 
Alex Jen 
Christine Luscombe 
Hong Ma 
Y. K. Rao 
Mehmet Sarikaya 
Qifeng Zhang 

• Environmental effects  
• Block-copolymers & SAMs 
• Surface chemistry 
• Self-assembly 
• Interface engineering 
• Surface modifications 
• Biocrystallization 
• Reaction kinetics & thermodynamics 

Materials 
Characterization 

Guozhong Cao 
Alex Jen 
Kannan Krishnan 
Hong Ma 
Fumio Ohuchi 
Mehmet Sarikaya 
Jihui Yang 
Miqin Zhang 
Qifeng Zhang 

• High resolution & analytical electron microscopy 
• Micro- and nanostructure determination 
• Optical microscopy technique development 
• X-ray, optical, Raman & electron spectroscopy 
• X-ray and neutron scattering 
• Scanning probe microscopy 
• Interface and surface characterization 
• Microwave-optical material characterization 
• Electronic, photonic & microwave photonic 

characterization 
• Magnetic, mechanical & thermal properties 

characterization 

https://depts.washington.edu/mse/facresearch/faculty/faculty_Cao.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Flinn.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Jen.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Mayer.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Sarikaya.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Sarikaya.shtml
http://depts.washington.edu/mse/facresearch/faculty/faculty_Zhang.Qifeng.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Cao.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Jen.shtml
https://depts.washington.edu/mse/facresearch/faculty/faculty_Luscombe.shtml
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Materials Modeling Lucien Brush 

Kannan Krishnan 
Y. K. Rao 
Mehmet Sarikaya 
Jihui Yang 

• Atomistic computer simulations of structures & 
properties of crystalline defects 

• Computational modeling of solidifications 
• Modeling studies of materials processing 
• Electronic structure calculations 
• Modeling of magnetic & mechanical properties 
• Micro-magnetic modeling 

Materials Physics Kannan Krishnan 
Fumio Ohuchi 
Jihui Yang 
Qifeng Zhang 

• Strongly correlated electron systems 
• Materials dimensional properties 
• Photon transport 
• Single Electron Transport 
• Ionization/plasma-surface interactions 
• Electron & hole transport processes 
• Magnetism & Spinelectronics 
• Spin-dependent transport 

Metals & Alloys Lucien Brush 
Brian Flinn 
Kannan Krishnan 
George Mayer 
Y. K. Rao 
Mehmet Sarikaya 
Miqin Zhang 

• Elastic and plastic deformation 
• Corrosion and corrosion control 
• Failure analysis 
• Fracture, fatigue & torsion 
• Processing 
• Colloidal nanocrystals & superlattices 
• Electroplating & hi-temp thermal bonding of Cu-

on-Si 
• Design of alloys 
• Phase transformation 
• Durability 
• Novel processing for bulk nanocrystalline 
• Shape memory alloys 

Polymers Brian Flinn 
Alex Jen 
Christine Luscombe 
Hong Ma 
Mehmet Sarikaya 
 

• Polymers for electroluminescence & light 
harvesting 

• Polymers for 3-D microfabrication 
• Mechanical properties of polymers 
• Bio-polymers 
• Polymer nanostructures 
• Polymer nanowires 
• Design & synthesis of functional molecules & 

polymers for electrical optical & biological 
applications 

• Processing of structural polymers 
• Polymers for Energy & Sensing 
• Target delivery & controlled release 
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MSE FACULTY DIRECTORY 
 
Name Office Phone E-Mail 
Dwayne Arola 
  Associate Professor 

333 Roberts Hall (206) 685-8158 darola@uw.edu 
 

Lucien Brush 
  Associate Professor 

331 Roberts Hall (206) 543-7161 brush@uw.edu 

Guozhong Cao 
  Boeing-Steiner Professor 

302M Roberts Hall (206) 616-9084 gzcao@uw.edu 

Brian Flinn 
  Research Associate Professor 

337 Roberts Hall (206) 616-9068 bflinn@uw.edu 

Bruce Hinds 
  Campbell Professor 

325 Roberts Hall (206) 685-9960 bjhinds@uw.edu   

Alex Jen 
  Boeing-Johnson Chair Professor 

302F Roberts Hall (206) 543-2626 ajen@uw.edu 

Kannan Krishnan 
  Professor 

323 Roberts Hall (206) 543-2814 kannanmk@uw.edu 

Christine Luscombe 
  Associate Professor 

319 Roberts Hall (206) 616-1220 luscombe@uw.edu 

Hong Ma 
  Research Associate Professor 

335 Roberts Hall (206) 685-3687 hma@uw.edu 

George Mayer 
  Research Professor 

337 Roberts Hall (206) 616-2832 gmayer@uw.edu 

Devin MacKenzie 
Associate Professor 

302J Roberts Hall (206) 221-0309 jdmacken@uw.edu   

Fumio Ohuchi 
  Professor & Associate Chair 

311 Roberts Hall (206) 685-8272 ohuchi@uw.edu 

Peter Pauzauskie 
  Assistant Professor 

302D Roberts Hall (206) 543-2303 peterpz@uw.edu 

Y.K. Rao 
  Professor Emeritus 

302K Roberts Hall (206) 543-2620 ykrishnarao@aol.com 

Mehmet Sarikaya 
  Professor 

327 Roberts Hall (206) 543-0724 sarikaya@uw.edu 

Xiaodong Xu 
  Assistant Professor 

B437 Physics Building (206) 543-8444 xuxd@uw.edu 

Jihui Yang 
  Kyocera Associate Professor 

315 Roberts Hall (206) 543-7090 jihuiy@uw.edu 

Miqin Zhang 
  Kyocera Professor 

302L Roberts Hall (206) 616-9356 mzhang@uw.edu 

Qifeng Zhang 
  Research Assistant Professor 

335 Roberts Hall (206) 685-3687 qfzhang@uw.edu 
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