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Preface:

This manuscript is written for undergraduate and beginning graduate students who want to become involved in research.  Only a small fraction of students go on to become professional researchers. However, the research experience is valuable for most of them. This experience helps students to define their professional and academic goals. Through research activities, students learn to discipline their thinking and writing beyond the requirements of traditional university courses. Later in life, they are more successful in interacting with research organizations because they understand what is going on inside.

 To provide a comprehensive coverage of all subjects, this manuscript would have to be hundreds of pages long. Most of the information for Guide was selected based on the following three criteria: 1) it is not obvious for most students, 2) it is frequently forgotten by many students, 3) it is an interesting tool or method. The trivial, obvious, and intuitive elements of each subject were skipped whenever possible. For example, when discussing literature search, the navigation of menus was skipped, because the recent widespread use of internet search engines made this subject more intuitive for students than it was, say, a decade ago. An attempt was made to strike a balance between scientific, pragmatic, administrative, philosophical, and humorous aspects of each subject. Links and references to carefully selected additional materials on each subject are provided. 

This document contains two types of material: a) general knowledge, b) rules, tools, and practices specific to the Sensors, Energy, and Automation Laboratory (SEAL) at the University of Washington. While it is unlikely that lab-specific info would perfectly fit outside readers, they might morph some of these ideas into something that fits them better. General information is set on white background, and the lab-specific information is on shaded background, like the box below:
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You must read this document if you plan to conduct research in SEAL. 

Before starting in SEAL, undergraduate students should read the Table of Contents, and all sections marked with “[U],” including corresponding sub-sections. Graduate students should read the entire document before they start in SEAL and should read additional material afterwards, according to the schedule set in the Section 9.2.

The Guide is not set in stone. You may do some things your way, but discuss your plans with the lab director first. Criticism and suggestions regarding the content of the Guide are most welcome.

There will be a quiz covering the contents of this Guide in the first weekly meeting of each quarter. Failing the quiz the first time is a warning sign. Failing it the second time probably means that you cannot be trusted even in trivial matters and your association with the lab is not likely to be successful. You certainly do not have to commit the entire document to memory, but you should read it at least once and understand it.

As with most guides, not every piece of advice applies to every person. The reader should be selective and use this guide as a springboard to an individual style rather than a rigid set of rules. There is no doubt in author’s mind that some readers, including very brilliant and experienced people, will adamantly oppose some of the advice given in this manuscript. Disagreement can be good. In fact, it is in the heart of the academic system. The goal of this manuscript is not to please everyone, but to bring attention, early enough, to many issues faced by students involved in research. The solutions will be unique in each case. As they say, “remember, you are very unique, just like everyone else…” 

Chapter 1 describes the mechanics of lab operation, basics of the organizational structure, and extent of student involvement. Almost the entire Chapter 1 is a necessary read for undergraduate students. Chapter 2 is focused on project management and is particularly important for graduate students who are leading a project with several people in the team. Chapter 3 is written in a warning mode: the purpose of this chapter is to help students avoid the most common mistakes. Chapter 4 contains concentrated advice on technical writing; it cannot replace dedicated manuals on technical writing, but gives a good start and a concise reference on style. Chapter 5 is about publishing of technical work, focusing mainly on non-obvious aspects of this process. Chapter 6 describes the editing and typesetting system adopted in SEAL. Many other labs use very different systems. Chapter 7 describes in detail current practices of performance evaluation, feedback, and motivation techniques. Chapter 8 lists daily operation procedures in the lab that are too detailed to be included in the must-read Chapter 1. Chapter 9 contains various forms and checklists used in the lab. 
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1. How a Research Lab Operates

Each research laboratory is a mini-world. It has its own culture, history, traditions, myths, wizards, coalitions, currency, rulers, battles, and evolution cycles. It is a fascinating world, more so if you understand it. It is best to know both general rules and specifics of a particular lab early on. A well-informed student emerges from a research lab enriched with great experience, professional relationships, and personal growth opportunities. This chapter focuses on the mechanics of lab operation. 

1.1.  [U] Weekly meetings

Schedule a weekly meeting with your research group as well as a weekly general lab meeting. In case of travel of the advisor or any other participant, the meeting should still be held, because there should be plenty to talk about for the remaining team members. Moreover, a meeting without the advisor may give students a great chance to explore a different mode of thinking and interaction. 

General rules of weekly meetings:

· Before the meeting, review the project status and formulate meeting agenda in the TPS report (see example later).

· Do not be late. It destroys the atmosphere and makes logistics more difficult. For example, important announcements are often made in the beginning of the meeting. If you are late, get an update from someone on what you missed and send a note of explanation and apology to the person in charge of the meeting. 

· Bring pen and paper (or your favorite PDA) to keep track of discussion. 

· Bring the folder and/or the lab notebook in which you record, accumulate, and sort everything related to the project. 
· Tasks are assigned during meetings. Once assigned a task, it becomes your responsibility to remember it and see it to completion – without reminders from the advisor and project leader. 
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1.2. [U] Weekly reports


Memo

Date: June 22, 2003

From: Alexander Mamishev, SEAL Director

Re: New Cover Sheet for TPS Reports

  Dear SEAL students:

This memorandum prescribes a specific format for the SEAL Technical Progress Status (TPS) reports. The weekly reports are due at 6 pm on the day before the corresponding weekly meeting. Not submitting the report will result in six bosses visiting your cubicle, among other things. The format follows:

TPS Weekly Report

Date: 01/01/01

Meeting participants: 

Joe Doe (management role), John Doe (management role), Dow Jones (management role) 

Tasks of the past week:

	Task
	Assigned to
	Status

	Receive Nobel Prize in Chemistry
	Joe Doe
	Nominated

	Something else
	Alex Mamishev
	Completed

	
	
	


Tasks of the next week:

	Task
	Assigned to
	Status

	Achieve World Peace
	John Doe
	Sent to negotiate with world leaders

	
	
	

	
	
	


Meeting agenda:

Discussion items:

1. Measurements

2. …

Manuscripts in progress:

	Conference papers, Journal paper, Progress reports (authors, titles, targets)
	Submission deadlines, current status

	Nanotechnology conference paper
	Version 3.2 completed, needs further proofreading

	
	

	
	


Applications due in the next 3 months:

(awards, scholarships, proposals)

Group member performance:

	Name
	Wk 1
	Wk 2
	Wk 3
	Wk 4
	Wk 5
	Wk 6
	…
	
	

	John
	3
	 5
	2
	1
	fired
	
	
	
	

	Judy
	3
	4
	5 
	5
	5
	2
	5
	4
	5


Miscellaneous:

Miscellaneous items. 

1.3.  [U] Working hours

Naturally, you should attend research meetings on schedule. Unless otherwise specified and required by the project leader, you can work at your schedule, as long as total amount of invested effort integrates to the expected level. Almost always, it should be a distributed effort, not the last-minute crunch. Students who distribute their effort over time are usually more successful. In general, the results are more important than hours spent, but when no substantial result is achieved, you should be able to show that you tried.

1.4.  [U] What can you expect from a research lab 

1.4.1. Environment

In the lab, you will have access to research facilities (e.g., computers, printers, and oscilloscopes), ambiance (e.g., couch, fridge, and microwave oven), and people (e.g., fellow students, alumni network, professional contacts at companies and universities, and collaborating labs). You will have a chance interact with other lab members, which leads to camaraderie, joint social events, mutual assistance in research and education, and mentoring. You are entitled to small amounts of private time with lab director to discuss any issues. A dedicated time slot is usually allocated for this purpose and announced to lab members. 


1.4.2. SEAL Food Corner

Every once in a while, a designated student purchases snack food and drinks at Costco for the lab. SEAL Food Corner sells this food to SEAL students. The IOU sheet helps keeping track of purchases. Please learn to use the IOU sheet and make your payments in $10 or $20 bills. It would be difficult pay with $200 in singles and coins in Costco when restocking the supplies.

We allow your outside student friends to use SEAL Food Corner occasionally, but we prefer that rather than paying with small bills, they give the money to you, and you aggregate this purchase with your payment in large bills. 

Even though there is a small mark-up, these snacks are usually cheaper than those available at the university store or at vending machines. The profit from the mark-up is used to co-sponsor SEAL social events and to pay for free supplies in the store (plastic forks, for example).

1.4.3. Social events

Social events in a research lab range from simple joint lunches to multi-day getaways with a wide variety of team-building activities, brainstorm sessions, and improv theater presentations. They are great for getting to know people. It is wise to invite potential lab members, collaborating labs, industrial partners, and alumni to at least some of these events. 


SEAL hosts several social events during the year. Previous examples include SEAL Annual Tour de Lake, website http://www.ee.washington.edu/research/seal/tdl/, World Open Badminton Tournament, EOCICIS Culture Session, Skiing in the Wild West, and Water Extravaganza at the Triangle Lake. New ideas are always welcome. 
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1.4.4. SEAL Alumni Program

Graduate students who completed their degree in SEAL, and undergraduate students who spent at least two quarters in SEAL and exited in good standing are invited to join the SEAL Alumni Program. This program has many facets and evolves with the suggestions of participants. Each alumnus can choose which aspects to use, if any. The goal of the SEAL Alumni Program is NOT to ask former students for donation of their personal funds. The goal is to keep an active network of personal and professional connections, as described below.

SEAL Alumni Mailing List: the list is seal_alumni@u.washington.edu. Each alumni can subscribe or unsubscribe as they please.

Including alumni in SEAL activities: SEAL Alumni will be invited to SEAL activities and retreats (when space is available), for example: Tour De Lake, EOCICIS Session, and SEAL World Open Badminton Tournament. The invitations will be sent through the mailing list.

Alumni section in SEAL newsletter: SEAL newsletter has a section with messages from and about alumni – news, short stories, updates, and so on. 

Alumni map: An interactive world map will be developed and placed on the SEAL webpage. Each alum can choose to be a “dotted” alum – to be represented on the world map with a dot, linked to the email or web space of that person.

SEAL space for alumni: SEAL alumni are welcome to visit the lab. Depending on how crowded SEAL is, alumni can have a desk/computer which they could use on a temporary basis, as well as a general alumni account login. They should be able to access at least part of the server with their account. There is a corner in SEAL with current information for alumni.

 Invited presentations: Alumni are welcome to come back and make a presentation about their current activities. The presentation may be to a larger audience as appropriate (e.g. Electrical Engineering Department).

 Recommendation letters: Alumni can request additional recommendation letters as they move through their career – from the advisor or from each other.

Jobs and internships: Alumni may be able to provide internship or job opportunities for current SEAL students – with a chance to receive an honest and detailed estimation of student capabilities from the lab director. 

Insider Tips: Alumni may be able to provide insider tips about the company to other alumni or current SEAL students, who are about to interview for job or internship positions there.

 Projects: Alumni who end up working in the field of technology that interfaces with SEAL may consider creating collaborative projects with SEAL.

Alumni reunions: These run in parallel with the university reunions, but have a more personal feel. 

1.5. [U] Awards

1.5.1. Why Awards Are Important

Awards help your professional growth. Academic awards, such as scholarships, fellowships, travel grants, best poster awards, etc. enhance your resume, provide valuable professional contacts, and increase your income. Students often overlook the importance of awards. In many cases, there is a domino effect: an award leads to an interesting project, which leads to another award, which leads to admission to good graduate program, which leads to another interesting project, which leads to another award and publication, which leads to a job that has several hundred applicants, which leads to a high salary and an interesting job. In some cases, this entire great chain would not have happened without that first little undergraduate poster prize. In other words, awards breed awards. 

Financially, the payoff of awards is a tricky thing. It may be very high. Two hours spent filling out an application might increase your bank account by $2,000. Hmm... Top lawyers do not get these kinds of hourly rates. On the other hand, you may spend twenty hours increasing your chances while competing for a $50 prize. This effort is below legal minimum wage, even assuming perfect odds. Do not forget about the domino effect though. Will you get your next opportunity if you do not get this one? 

Sometimes, you may apply and apply and apply for awards and get nowhere. This means that you have to work harder and find a better match. The thing about most student awards – they have to be given out. The competition varies. You may easily be the strongest within one group, and the weakest within another group. Applying more that once for the same award usually makes sense: when the committee sees that you keep trying, you are more likely to be considered seriously. 
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Keep in mind that many awards require proposal writing and advanced planning. You need to allocate enough time to write your essays and have them reviewed before submission, to request recommendations letters and have them mailed, to get your transcripts and have them stamped, and so on. Sometimes, the process is even more complex. Some awards require nomination by peers, colleagues, students in class, or staff. Those things have to be done right. There is a fine distinction between a successful and honorable campaign for being nominated or getting someone nominated for an award and an inappropriate behavior with the same goal in mind. You might want to master this process early in your career. Some awards are like a beauty contest. All nominees are great, the decision is highly subjective and random, but only one can be chosen. Numbers of votes count. Sometimes, the text of the application essay counts too, for its length if not content (. Consider, for example, a teaching assistant (TA) award. A TA in a large class has a higher chance because there are more students who may potentially write nominations. It does not mean that this person is a better TA, in absolute sense, than some other TA in some small class. What does it even mean to be a better TA? Opinions have to be averaged, somehow. Someone has to organize the nomination process, to be the champion of the applicant. The person organizing the nomination cannot be the nominee. Thus, you need to be aware of awards that require nominations, not so much for yourself, but also for people you work with, including your subordinates, peers, and superiors. This is actually a very important point. When you review lists of awards, think not only of yourself, but also of others who work with you, maybe you will see a good match and can start a nomination process. 

1.5.2. How to Pick Good Targets

The nature of awards varies widely. They can be merit-based or need-based, may include financial reward or be limited to a plaque on the wall, may be straight giveaways or come with many strings attached. A typical student is eligible for a very large number of awards. Applying for all of them is not physically possible, and applying randomly rarely produces the desired results There are many ways to optimize the award application process. Below is a suitable scenario that ought to generate good results for most students.

1. Find out about your options.

Ask staff advisors, academic advisors, and fellow students about what awards you are likely to be competitive for. You will get three types of replies: i) specific answers with pointers to specific awards and deadlines, ii) general pointers to large databases, catalogues, lists, and long pages of advisory material.

2. Start with the obvious ones.

Make a short list of awards well known in your local organization, and ask your advisors to evaluate your chances for each. Plan according to your risk tolerance.

3. Continue your search

Review databases and catalogues. By now, you should be able to guess how competitive you are for some of these awards and what effort is needed to apply. Select a few most likely ones and prioritize based on your individual criteria.

4. Apply for the less obvious ones

Go through the second round of applications. Very often, the awards in this round will be either more meritorious (e.g. national level) or easier to win (because they are not so obvious to others in your local community). Your applications from the previous rounds will form good starting templates for this round. 

5. Repeat this process once or twice a year, since your status in the university and your resume change rapidly.

Specifically for students in SEAL, this process should look like this:

1. Review the SEAL database of awards on the lab webpage. The database includes the deadlines, brief descriptions, and statistical odds for the awards most suitable for typical SEAL students. Ask your project leader, lab director, and departmental student advisor about the most suitable targets for you. 

2. Make a short list of targets and deadlines.

3. Profile yourself at the national databases www.fastweb.com and at http://www.researchresearch.com (the free “lite” version is sufficient). Read through the following University of Washington web pages:

https://webapps.ued.washington.edu/scholarship/search.aspx
http://www.washington.edu/students/ugrad/scholar/ 

http://www.washington.edu/students/ugrad/scholar/national/index.html

4. Complete the second round.

5. When you get results back, discuss them with your mentors/advisors, and decide whether you should re-apply (or celebrate).

1.5.3. How to Write Application Essays

*

******


A good starting point is to profile yourself at www.fastweb.com and at www.sciencewise.com (under Education). Within University of Washington, check these pages 

http://www.washington.edu/students/ugrad/scholar/process/find.scholarships.html
http://www.washington.edu/students/ugrad/scholar/listings/sciences/ 

http://www.washington.edu/students/ugrad/scholar/national/index.html
A folder containing pre-sorted descriptions of awards most relevant for EE students is stored in SEAL. I would like to encourage each student to review it. 

It is a good idea to have your application essay checked by someone with the skills of Lever 3 and above. The application essay quality check is particularly helpful for scholarships with a specialization flavor, for example EEIC and Grainger scholarships.

If the fellowship amount is less than the regular RA support, I will supplement it to at least the usual level of support, and probably higher.

A few tips on writing an essay:

· Try to find out the selection criteria and address these specific criteria in your essay. Review the tape of the workshop, perhaps recover some old examples of essays. Prepare a PowerPoint presentation on EEIC essays.
· Avoid references to your early childhood - they do not help selection process at all, while taking valuable essay space. It is not the type of “why are you interested in this subject” information the form is asking about.

· Make the application essay as long as required, not much shorter. Obviously, not longer either, for you may be disqualified. Make it look nice on paper; pick your fonts and spacing, carefully.

· Focus on activities related to the subject of the award, cut out the rest. For example, for power and energy group scholarships, do not bother mentioning your singing in the community choir.

· Mentioning one very special thing about you, if done with taste, may be helpful, especially in job application essays. It makes your application more memorable to the reader and may create an emotional connection. 
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You should pay special attention to the awards received by SEAL students in previous years, which include:

· Mary Gates Undergraduate Research Award 

(http://www.washington.edu/research/urp/#mge)

· American Public Power Association Demonstration of Energy-Efficient Developments Scholarship (http://www.appanet.org/general/research/scholar.htm)

· EEIC Scholarship (http://www.ee.washington.edu/energy/eeic/)

· Grainger Fellowship (http://www.ee.washington.edu/energy/apt/grainger.html)

· Electric Energy Industrial Consortium poster contest award winners

· Various Electrical Engineering Department awards at the end of academic year

See Appendix A for the list of deadlines selected student scholarships and grants, by month.

These are the main points discussed and discovered at a January general lab meeting where we critiqued several lab members’ scholarship application essays, most of which were for the EEIC and Mary Gates Research Scholarships. Input was collected from all SEAL members. 

· Don’t interpret the questions so literally. Think about what kind of answer the judges seek. 

· Express your enthusiasm and potential interest in that field, even if it doesn’t really exist. 

· Remember what you’re really trying to convince the judges of (i.e. “I really DO love power engineering”) and stick to it. 

· Don’t present each activity/accomplishment individually. Instead, make them into a story by stringing them together, explaining how one lead to another, which lead to another, and… here you are. 

· Don’t keep the judges guessing whether or not you’ve answered the questions. Make it clear with each paragraph which question that paragraph responds to.

· The work you do may seem unfit for the application’s focus, but try “packaging” it differently, i.e. you use Matlab (albeit for a controls project), but that’s important for power engineering… Find relevance in your work to the application’s focus/interest even if it’s indirect. 

· For a great, technical-sounding description of your project/work, ask your grad student or Prof. Mamishev because they’ve written technical papers about the project dozens of times already

· Obviously, make sure you answer all of the questions thoroughly!

· Try to use key words and keywords that show your knowledge and understanding of the field

· Don’t be negative about yourself. Instead of saying “I failed my classes this quarter”, try “The quarter was very challenging but fun and enriching”

· Don’t play things down, because there’s no verification when the judges decide. They’re not going to ask you to bring in the circuit you worked on and described in the essay.

· Prove to them that you’re not “green” – that you have real-world experience and real-world skills. For example, you’ve done Gantt charts, worked on a structured team, managed conflicts...

· Put down something unique about yourself, it’ll make you memorable and may tip the scales if you’re borderline.

1.6.   [U] SEAL Undergraduate Scholarship Policy

   Usually, each undergraduate student works under the supervision of a graduate student. Normally, undergraduate students receive research credits, such as EE 299, EE 399, or EE 499. Up to 10 of these credits count towards graduation. Each X99 credit hour corresponds to 3 to 4 hours of effort per week. The grade of 4.0 is normally expected in X99 credits, but not guaranteed. Substandard performance will result in a lower grade. I will be ready to provide recommendation letters for all future endeavors of my former research students who performed well.

   About six undergraduate students typically end up funded for their research work. It works as follows. In the beginning of the quarter, all eligible students apply for the Mary Gates Research Scholarship, EEIC scholarship, and Grainger scholarship. Research work is required for these scholarships. The advisor provides recommendation letters, which usually strongly influence the probability of success of each application.

   Winners of these scholarships are congratulated and they continue their work through the end of the quarter in SEAL. At this moment they become ineligible for SEAL scholarships. Those who failed to apply for Mary Gates/EEIC/Grainger while being eligible, also become ineligible for SEAL scholarship.

   Each quarter, at least one (sometimes two or three) undergraduate research scholarships of $1,500 per quarter are awarded to SEAL undergraduates.  To be considered for the scholarship, an undergraduate student must submit a one-page write-up at the end of the quarter outlining his/her accomplishments in the past quarter.  Accomplishments in the earlier quarters also count, although they have lesser weight. This way, students who work in the lab for more than one quarter will have a higher chance of winning the scholarship. Prof. Mamishev alone makes the decision on distribution of SEAL scholarships. The most valued items on the application are publications, significant experimental and theoretical research results, and significant improvements of lab infrastructure.

Example: The date of submission for Summer 2002 is September 12, 2002, decision made by September 15.

1.7. [U] Final report or thesis

Except for the rare special cases, you are expected to submit a comprehensive final report or thesis to the lab director in paper and in electronic form. The electronic form should include everything: text, figures, datafiles, software code, in a well-organized form.

Students should start working on their report or thesis immediately after the project starts. That is, even without any data, one should develop a template of the future document and fill it up as he or she moves along. As a result, the report will include intermediate data, which may or may not be of value later, and the student will avoid losing material and having a before-the-deadline writing crunch.

[image: image5.png][ALRGHT, PROF. ST,

WHAT DO |HAVE TO
B0 TO GET Y00 TO

T e
RN

K s e
B o el
SR
SN e
fetnige it
e Al
AR

TSEE YOURE NOT.
GOING O MAKE TS
EASY FOR ME. BUT
TUAT'S, OK, | CAN PLAY
UARDBALL 'T00... LETS)
SEE NOW.

phd.stanford.edu





Your final report should be written in Microsoft Word according to the SEAL template. It must contain a table of contents; references to figures and tables should be automatic. Font 12 with the 1.5 line spacing is recommended for most cases. The final report is indeed final not after you submit it, but after you submit it, get corrections back, make necessary improvements, and get a final approval.

1.8. Transition to graduate school

This is an FAQ list for undergraduate research assistants on this subject. If you do not plan to go to graduate school, feel free to skip this section.

[image: image6.png]WELL, APPARENTLY, BUT, EVERYBODY AAANA
s ur o0 voe N | SEESCOLE T | | RIS TG S50 [ i rakes no sevecs
BROTUER SAY ABOUT, EXPERENCE TUAT REALLY HARD ON YOUR|
Cenves vGu scareep) | RBBLICATION, AN Jouf WO MAYEE
L BROBMELY e SOONEED &
6 R A TR OF £ 76 Ribee-
o Sthp .
i
o & B
2 . g
S =





Q: If I participate in research project for a considerable period of time, will it help me with admissions to graduate school? 

A: Yes. By the nature of research activities, you will build up your resume, accumulate good content for recommendation letters, and will be ultimately more competitive in admissions to graduate school.

Q: If I conduct undergraduate research in SEAL for a considerable period of time, will this get me a funded graduate research assistant position in SEAL later? 

A: Yes, if you play it right. No, if you fail to do so. If the undergraduate student achieves level 3 (as defined in Section 7) before entering graduate school, the funded graduate RA in SEAL is almost guaranteed. Conversely, failing to achieve Level 3 negatively affects the possibility of admission to the SEAL graduate program, although the student may be perfectly competitive in other labs. Notice that achieving Level 3, among other things, requires completion of the Graduate Student Initial Skills Checklist, see Section 9.2.
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1.9. [U] Leaving the Lab
There are three exiting modes from SEAL: graduated, discharged, and fired. The “graduated” from SEAL qualification should not be confused with “graduated” from the University of Washington. One can be SEAL alumni, University of Washington alumni, both, or neither. The definitions and implications are as follow.

Graduated from SEAL: This is a default mode. The student stayed in the lab for a while, did a good work, and time came to move on. This time may or may not coincide with graduation from the University of Washington. 

The graduated student receives a perfect grade (if registered for research credit hours) and alumni status with full access to the SEAL alumni network. The student is also eligible for high quality recommendation letters, job search assistance, alumni events, etc.

Discharged from SEAL: Not as good as “graduated,” but a reasonable way to exit the lab. The student stayed in the lab for a while, did good work, and then lost interest in the project or otherwise changed personal priorities. The lab does not want to punish the student, appreciates prior efforts, but does not want to have “dead wood” around. The student is informed of impeding discharge and makes a decision – either be discharged or fix the problems that led to the discharge. If the student receives the notice and discharges, it is a fine ending, as long as the final report is submitted. If the student, however, wants to request a longer stay in the lab, it is important that the subsequent performance level is high – otherwise there will be a grade penalty. 

The discharged student receives a good grade (if registered for research credit hours) and receives the same alumni status as the “graduated” student. The student is also eligible for good recommendation letters, job search assistance, and alumni events.

Fired from SEAL: If the student performance or behavior presented a major problem, the student may be fired. 

The fired student gets a low or incomplete grade (if registered for research credit hours), does not receive SEAL alum status, and is not eligible for recommendation letters. 

2. Managing your research 

2.1.  Project management

2.1.1. [U] Starting a project

When you start a research project, you should seek answers to these questions:

Motivation

What are the goals of the research project?

What problems are you hoping to solve?

What do you personally hope to gain or learn from your participation and efforts?

Similar Research

Who else is doing research in this area?  What is their approach?

How is your approach unique?

Project Description
What are the steps to be taken to get to your results?

What are the challenges?

What methodology should be used?
Your Contribution

Exactly what is your role in the project?

What will be your specific contributions?

Results

What will be the results of your work?

2.1.2. Being a group leader

Each graduate student in the lab acts as a project manager and a group leader. The group consists of two to five students, which are mostly undergraduate researchers and occasional interns. The leader should make sure that his subordinates are productive, that they have necessary resources and guidance, and that their own career goals are being pursued. Along these lines, the lists of scholarship opportunities for graduate and undergraduate students are now merged in this document, because graduate students need to make sure their undergrads are applying for these awards. 

The weekly meetings are precious minutes when we can resolve difficult questions. Prepare for them properly. Please bring hard copies of your significant results during our weekly meetings.

2.1.3. Updating stakeholders

Project leaders should maintain a mailing list of people potentially interested in the results of your project. When a new publication comes out, a new award is received, or patent is filed, the project leader should prepare a news update to be sent to the mailing list. 
SEAL maintains a uniform format for contact lists. The Excel file Contacts-Template.xls is stored on SEAL internal website. This is how it looks:
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This list is a useful tool for managing thousands of contacts that accumulate during one’s career. Each contact is entered as a line in a spreadsheet, with specific columns.
Column A. Rank. Rank from 1 to 10 determines how important it is to maintain contact with the person. For example, your advisor would have rank 1, a potential sponsor from the conference would have rank 4, and a random fella whom you met in a bar in Tokyo would have the rank 10.

Column B. Name. LastName, FirstName,Title. In addition to the name, this cell often has an inserted comment that gives details of previous encounters. For example: Smith, John, Ph.D. Comment: “- we met at the IMTC Conference in 2005 in Canada. He was interested in RFID sensors. Possible follow-up in October. Was impressed with our work, otential source for a reference letter.”

Column C. Email

Column D. Category 1. Which large research category does this contact belong to. For example: “Sensors.” That’s a very broad category.

Column E. Category 2. Sub-category from Category 1. For examples: FEF Sensors.
Column F. Category 3. Application category. For example: Moisture Measurement.

Column G. Organization. Which UW internal organization connects you to this person. For example: EEIC.

Column H. Company. Company this individual represents. For example: Microsoft.

Column I. City. The city this individual is located at. For example: San Francisco.

Column J. State. The state this individual is located at. For example: CA

Column K. Country. The country this individual is located at. For example: France.

Column L. Contact Info. Position at the company, phone number, fax, mailing address. 

Additional columns may be added beyond the Column L to meet your individual needs.

Why such an elaborate scheme? This method has evolved to meet the needs of a working technical professional with several hundred active contacts and several thousand dormant contacts. It would not work well for a salesperson with many thousands of active contacts (sales people have special software for that), and it would be an overkill for a university sophomore with has less than a hundred important career-related contacts. Consider the following scenarios.
- You published an important and novel journal paper. It is important to update about fourty people in the field, who belong to various research groups, companies, and agencies, and loosely interested in this subject. Being part of a larger research team, you are not likely to even know half of these people. Yet, for the advancement of your career and teh lab, they should get a copy of this paper. Select teh entire array and sort the entries by Category 2. Then, find your category in teh list, and copy all email addresses to your email program. Attach the paper with a brief explanatory note, and send it as blind copy to everyone on the list. 

- You are going on a trip. Who do you know in that city, state, or country? Should you make a presentation at a collaborating company? You want to review your contacts quickly and pick people to meet for lunch. Sort the array by City, State, or Country and look through the short list that you generated.

- You need help with finding a right contact at a large corporation, such as Intel or General Motors. Over the years, you and your colleagues made random contacts with people from this company, spread accross the globe. Sort the array by Company, and look through your list.

- You need a reference letter from someone who never worked with you (so that it is not considered biased). Use the larger SEaL contacts database that was created for your project by previous students. Sor by Category 3, and then contact former students on the project to asssist with requesting that recommendation letter.

- You want to send Christmas cards. Sort the array by Column 1, pick the right contacts, and, if you wish, create Column N, "Christmas cards."

2.1.4. Organizing your plans

Gantt chart [expand]
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Figure 1. Gantt chart of degree progress.
Visual publication plan

For one person, keeping track of all manuscripts in progress is a fairly trivial task. For a research group, however, this information becomes more difficult to develop, remember, and communicate to each other. We developed a graphical approach to publication plans. Figure 2 shows an example of such a publication plan. The horizontal access is time and the vertical access is the expected difficulty of acceptance. Each manuscript is a bubble of a certain size, shape, and color. Size of the bubble is roughly proportional to the length of the manuscript. Shape corresponds to the type of the manuscript (e.g. conference paper, journal paper, proposal, etc.). Color corresponds to the state of the manuscript (white – conceptualized, red – in writing, yellow – submitted, green - accepted). Inside the bubble is the name of the leading author(s), the topic of the manuscript and a target where it would be submitted. Arrows indicate connection between manuscripts. For example, an arrow from a conference paper to a proposal may indicate that experimental results from the conference paper will be included as preliminary results in the proposal. The bubbles are numbered sequentially as they are added. The numbers correspond to the entries in the linear text form in the second part of the publication plan, shown in Figure 3. The template is available in PowerPoint on the SEAL internal website.
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Figure 2. Publication plan, part 1.
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Figure 3. Publication plan, part 2.
2.1.5. Record keeping

Keep organized all your experimental and theoretical data, in a form of a lab notebook, research folder, file directory structure, or all of the above. Put extensive comments in your code. The folders and notebooks are available from the lab. This folder should stay with the lab after your project is over. It must be comprehensive and comprehensible, so that next student may base his/her work on that. Students involved in experimental research should maintain a lab notebook.  Back up data to secure media often to avoid expensive losses in time, funds, and opportunities.
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2.2. Taking classes

It is expected in SEAL that each quarter a supported graduate student take no more than one heavy class and, possibly, one fun class in addition. A heavier class load steals too much time from research and leads to numerous problems. In addition to the regular classes, a graduate student should register for research credits. Although the formal rules are fairly straightforward and are described on the EE home page, the implications of these rules are not always obvious. Several students in the past have run into the problems listed below.

2.2.1. Master’s students

Common problems:

1. EE700 Thesis credits

2. EE599 Independent study research credits

EE700 credits
Each student in MSEE thesis option program is required to take some number of EE700 credits, usually 9 to 12.  It is important to create a graduating plan that includes finishing the EE700 credits with the rest of your studies.  Masters students should take 3-4 credits of EE700 each quarter of their Masters program so that by the time they have finished other course work and research they don’t get caught staying an extra quarter and or paying for extra credits.

EE599 credits 

Only five credits of EE599 can be counted to a MSEE degree.  However, if a student exceeds five credits of EE599 the extra credits will still act to boost their GPA.  Therefore, EE599 credits can work as excellent filler credits to bring up a students total credits for a quarter.  They are more beneficial from a resume standpoint than EE700 credits because they carry a real grade and thus bolster the GPA.  

Thus, a common quarterly schedule could include 4 credits of EE700, 5 credits of EE599, 3 to 7 credits of EE500 level course work, and possibly a 3 to 4 credit "fun" course.  Remember that there is a flat tuition rate from 7 to 18 credits during non summer terms, however, 10 credits are required to maintain a graduate student appointment (RA).

2.2.2. Ph.D. students

Common problems:

        * EE800 dissertation credits

        * Total credits

EE800 dissertation credits

According to the degree requirement of Ph.D. program, a student has to complete a minimum of 30 dissertation credits (UW Graduate School requires 27 credits) over a period of at least three quarters. The graduate school does not specify when a student becomes eligible to take dissertation credits. The EE department does not have an explicit policy on this either. Our general recommendation is to take dissertation credits as soon as you are officially a Ph.D. student and pass your qual-exam. Due to the huge confusion on this issue, do-not-ask is a recommended philosophy. However, some advising staff may stop you taking dissertation credits before you pass your general exam. In this case, you may need to negotiate with them – where is this rule written? Why did so many previous students not follow this rule? If you experience emergency situation on this issue, please contact Prof. Mamishev for the possibility of filing a petition to the Graduate School. 

Total credits

Ph.D. students usually stay long enough and do not have problems in getting enough total credits (90 credits) for graduation. However, if you get your MS degree also from UW, please confirm with advising/Graduate School whether all your MS credits will be counted towards your Ph.D. degree.
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2.3. Professional communication

Be aware that an email or letter written in the wrong style may shut down a lot of opportunities for you. Below is a list of frequent mistakes students make. This list is very far from being comprehensive.

· Incorrect title in the greeting. E. g. “Mr.” instead of “Dr.”, “Dr.” instead of “Prof.”, “Miss” instead of “Mrs.”.

· Misspelling person’s name, using first and last name in conjunction unnecessarily.

· Using first name or last name in wrong places. It is better to be conservative. 

· Using comma or colon incorrectly after “Dear XXX,” . 

· Misspellings and grammatical problems in an official or introductory email.
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You should realize that in 95 percent of cases, the recipients of your letters never let you know that you made a blunder, often a fatal blunder, which resulted in no reply, loss of internship opportunity, or loss of a job offer. For example, professors receive emails from potential graduate students almost every day. More than 90 percent of them end up trashed without reading because the first two or three lines show that the person does not have a good command of written English. 

In most cases, we send monthly, quarterly, and annual reports to our sponsors. A monthly report is usually a one-page long narrative and a few power point slides when possible. As of April 2004, the format is at the discretion of the leading graduate student. The quarterly and annual reports are comprehensive documents and should be discussed separately for each project.

2.4.  Literature search

One of the first things you should do when starting to work on your project, is to conduct a good literature search. The INSPEC database available from the University of Washington library link is a good starting point. Better yet, login to http://ieeexplore.ieee.org/ and get all papers electronically. Once you stumble upon an interesting paper, please make a second copy for the advisor. SEAL provides you with an adequate amount of copying/printing capabilities.

2.4.1. How to conduct a comprehensive literature search

This write-up is for a real information search. When the stakes are high, you cannot afford missing a critical piece of information. If you are writing a class paper, the quality of your information search is generally of low importance. When you are starting a company, writing a patent, or submitting a research proposal, it becomes critically important to your ultimate success. Why not learn what it takes today, so that you can use it tomorrow.

Ten years ago literature searches used to be an extremely time-consuming and mundane task. Even though it still remains a time-consuming task, information technology has made it much more efficient. This section is written for information search on technical topics in electrical engineering, although general principles apply to other fields.

First of all, try to understand, as precisely as possible, what is that you are looking for. The ocean of information is so vast that it is simple to get lost without a good direction and purpose. 

Next, you have to accept the fact that information search is an iterative process on many levels. In fact, the primary goal of this write-up is to emphasize that you will have to go back and forth many times before you can call your search complete. Your understanding of search mechanisms and tricks will evolve during the search.

Let us use an example. You task is to find state-of-the-art methods to deliver power to robotic devices without wires, by using energy available from nearby electric power transmission lines or cables. You start thinking about keywords and come up with "wireless," "robot," "power," etc. If you hope to find everything relevant an important just by typing these words, you are terribly wrong.

With this topic, you must check all the following sources:

IEL database http://ieeexplore.ieee.org/

INSPEC database  http://www.lib.washington.edu/databases/top20.html

Patent database http://www.uspto.gov/patft/index.html or http://www.patents.ibm.com/

Web search, such as www.google.com

Library books http://catalog.lib.washington.edu/search~/ and for a complete latest list of books, http://www.amazon.com

Web of science citation databases (for iterative search), http://www.lib.washington.edu/databases/top20.html

Your first stop is the IEL database, http://iel.ihs.com/. Go to "Advanced Search" and use the best keywords you come up with. Read through the list of entries that came up and select the best ones. Click on icons that provide full text and print them out, in parallel, copy and paste publication reference data (authors, title, name of conference, etc.) into a separate file that will become useful later. 

Reading the first few documents will give you a better idea for keywords and subjects to use in your search. Rerun your search with better keywords, and then go to the INSPEC database to do a broader search, beyond IEEE. Sometimes you will get lucky and INSPEC will link you to a full-text copy. More often you would have to go to the library to get the papers. Journal papers are usually more important than conference papers, and more recent papers are usually more important than older papers.

After that, you will have a better idea for keywords and can do patent search in a patent database. After that, you can also check what is available in the books. Remember to save reference info on all interesting entries. 

Now, you are ready to conduct web search. Web search techniques improve constantly, and you should find out what is the best right now. It makes good sense to go to authors' home pages and look for the most recent information there. They often have their publications, photos, reports, and videos online.

As your search continues, you should not simply accumulate what you have found, but glance through the papers and get better ideas of where the things you looking for might be, what are more descriptive keywords and subjects. Remember to print a second copy for the advisor if you expect to need the first copy for yourself. Sometimes during this process, it is a good idea to check with the advisor to see if your search is going in the right direction.

Now that you have gone through almost all of the databases and tried all the keywords you can think of. Are you finished? The answer is no, in fact, the most valuable part of your search is still ahead. The task is not to find a huge amount of information, but to find all important, relevant, and significant information. 

How to analyze your search results in ‘Web of Science’.

Have you ever used the “Web of Science” database for literature search? Do you know that you can analyze your search results by simply pressing a button? Well, let me show you how.

1. At the right hand side of the search result page, press the “analyze” button. The browser will take you to another page.

2. Choose how you want to analyze the search results. You can have them categorized by author, by institution name, by publication year, or by documentation type and so on.

3. Then click on “analyze” button. The analysis result shows you instantly who or which university has been most active in your search topic, how many review papers (relative to articles) have been published, or in which years the field advances most rapidly and so on. 

If you haven’t used this function before, definitely try it out. 

                                                                                                      Xiaobei Li  02/16/2005
Author search:

As you determine who the most important authors in the field are, you should look for their publications, books and book chapters, and web entries.

Avalanche search:
This is a very powerful and very important technique that has two versions: forward avalanche and reverse avalanche. 

Reverse avalanche is simple: you find a good very recent paper on the subject of your interest, and look at the end for the list of references. Then you find each relevant reference from this list. Then you do the same thing with the reference lists in each of these second level papers, then the third level, and so on, until you go far enough back in time. Fortunately, most engineering publications include paper titles in the references, which makes it easier to decide whether or not the paper is interesting to you. Unfortunately, and it still remains a mystery to me why, many theoretical scientific publications have an insane standard of putting only volume and page numbers, but no title.

Forward avalanche is a bit more complex. You have to learn how to use the web of science citation databases, http://www.lib.washington.edu/databases/top20.html. Basically, you pick an old paper and check who referenced this paper after it was published. Then you do the same with the second level papers, and so on. 

After you did all forward and reverse searches on all interesting and important papers, you should repeat the author's search in IEL, INSPEC, and web.

You will get a feel when it is time to finish your search. ("When I get sick of it, right?") Wrong! You are finished when you stop seeing significant new information showing up in your searches. You may have to refine your search after a while, but the initial literature is now complete.

This is why I will give you a week or more for a literature search. Do not try to get away with typing three keywords and giving me ten random papers. It may seriously harm the projects if wrong material was found.
2.4.2. Keeping track of literature

At the end of the project you should have a folder that contains all printed matter related to the project in an organized fashion. In particular, it should contain all papers, in chronological order. Make sure that the bibliographical information for each paper is obvious. For example, if you print them from the IEEE database, print the abstract page.

[image: image15.png]REFERENCE MAKING SURE NO ONE HAS AL- phd.stanford.edu
READY WRITTEN YOUR THESIS JORGE CHAM © STANFORD DALY
wEie: —GEEEEEERE  WImmE,

EME - BEUEE B8BBE BB

FERENCE LISTS PAPERS YOUR

f \@l%l%ll%l a@@@ @%@@@ B

2
S6866 66 @T@.@

TOTALPRNTED = pApERS. PapeRs. BAPSBS ACTUMLY [T PAPCRS MOLLDED
R PoTOCO- ACTORLY ACTORLY e o

N
PEb e RER: 6% RpeRsTooD: 5. Rl






3. Professional Growth

3.1. [U] How undergraduate students fail in research

Unfortunately, quite a few students fail in their efforts to integrate into SEAL. Every story is different, and below are the most frequent failure scenarios.

3.1.1. Classes

This scenario is particularly common with undergrads and with early graduate students. The first week of the quarter is spent running for signatures and figuring out infrastructure. Second week is spent setting the computer and desk. Third week represents a feeble attempt to understand the project. Then, the midterms start and consume weeks 4, 5, and 6. Week 7 is a holiday week, e.g. Thanksgiving, and nothing gets done. Week 8 is the only week when some appreciable effort is put into project. By that time, however, nobody listens to the student, because he/she is known to produce mostly excuses, not results. Week 9 is dedicated to class projects and week 10 to preparation for finals. The student books the flight leaving three hours after the last final, and is not heard from until week 1 of the following quarter if ever.

What can you do? If you cannot handle research in addition to your classes, just focus on your classes. Less damage is done to the research project and better grades for you. One day you may be ready for it, but until that, do not apply for the project. Alternatively, sacrifice something else and figure out how to balance your classes and research. 

3.1.2. Outside work

This scenario is particularly common with financially disadvantaged undergraduates. The student spends mornings in classes and nights working a manual job, such as pizza delivery, office assistance, or gas station attendant. Research participation is limited to sitting is weekly meetings and promising to find some time for the research project. That latter part never happens.

What can you do? Reduce working hours at your other job and register for a small amount of classes. If this does not give you enough time, do not bother with research in this lab. Perhaps student advisors can find an alternative for you. There are scholarships, work-study programs, and other methods to keep you afloat. Review the appendix of this document.

3.1.3. Lack of focus or communication

Some students never quite figure out their tasks. Remedy for this is asking questions, spending time discussing research issues with your mentors, more experienced students, and allocating enough time for the project. It also helps to establish clear goals, calendar, and milestones for the project.

3.1.4. Discipline

Once in a while, there is a student whose behavior or habits are just unacceptable for an academic environment. Such students are asked to leave immediately. Examples of unacceptable behavior include being notoriously messy, noisy, or belligerent.

3.1.5. Organization

Students who forget their tasks and project elements are never successful. You must develop a system of notes that helps you to keep track of the project. 

Every year, there is a sore loser in the lab who complains that all data was lost in a major computer crash. There are many methods to back up your data. A DVD-RW costs a couple of dollars and holds 4+ GB. Work with other lab partners to figure out the most suitable method of data backup. Along the same lines, store intermediate versions of manuscripts, in electronic form: do not just overwrite the same file.

3.1.6. Failure to recognize opportunities

Scholarships, travel grants, internships, and job offers are abundant in American universities. By not following up on these opportunities, you are likely to lose more than you realize. Awards breed awards; success leads to success. If you fail to build a powerful resume early on, you may not be given a chance to keep building it on higher levels. 
3.2. How Ph.D. students fail in research

3.2.1. Failing a qualifying exam

Quals are easy at UW. In contrast, half of Stanford graduate students are destined to fail quals each year, because such is the quota of their graduate school. At UW, everyone can pass, technically. Failing the first attempt is not an indication of student abilities. Perhaps you did not study enough, or perhaps you were not lucky. Failing second time is an entirely different matter. The committee fails the student at the second attempt only if the student has not proven to be a quality researcher. If the research results are good, the committee will find ways to help student fix the gaps of knowledge. Most helpful methods of preparing for quals include understanding well the scope of the exam, discussing your deficiencies with the exam board members, and allocating enough time. 
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3.2.2. Failure to understand who you are

A Ph.D. is not for everyone. Many people do it for wrong reasons. See more in the supplemental required reading material. And this…
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3.2.3. Procrastination

It may seem like four years allocated for a Ph.D. degree is a long time. It is and it isn’t.  The schedule almost free of constraints that graduate students typically enjoy should be used wisely. Some students start feeling that it is enough to spend time in the lab, and spend it in conversations and surfing the web. Real contributions to research require mental concentration. It is important to allocate enough hours for real productive actual work and stick to them. It works better when such hours are allocated in large chunk, as opposed to being dispersed throughout the day.
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3.3. [U] How to request recommendation letters

You are entitled to receive recommendation letters and job-search assistance from lab director, unless your performance was found unsatisfactory, of course. To request a recommendation letter submit your resume, institutional forms, and a cover letter with special instructions (if any). It helps when you provide a list of bullet points listing your strengths and achievements specific to the lab. Also, be clear about deadlines. All forms must be filled out as much as possible with advisor information. Each month, about 15 students request 5 recommendation forms each. This is 75 signatures, 75 addresses, 75 phone and fax numbers, 75 emails to write down by hand. Thus, make the advisor’s life easier by filling out known info: 

Reference: Alexander Mamishev

Position: Assistant Professor

Address: Mail Stop 352500, Department of EE, University of Washington, Seattle, WA, 98195. 

phone: (206) 221-5729


fax: (206) 543-3842


email: mamishev@ee.washington.edu

Also, please provide envelopes and stamps as needed. I will leave letters in envelopes on my door for you to pick up Most of the time, letters require advisor signature across the sealed envelope. Sealed letters are valued higher by the committees. 
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4. Scientific Writing 

Going to a graduate school is equivalent to becoming a professional writer. Scientific writing is a complex matter. Not only is there an inherent complexity of the subject but also there is an inherent complexity of the language. A successful graduate student should master both early in the program to have time to make an appreciable contribution before graduation. 

Some of the advice here is a condensed version of [1]. There are not many examples provided, which is done intentionally, to reduce the chapter length. The rules below are a concise summary. Different people will have difficulties with different rules. In the process of writing, the student should be pointed to areas that need improvement. Focusing on these areas will require additional reading materials that contain extensive examples and explanations, such as [1].

4.1. General Rules

Two keywords: concentration and iteration. 

Concentration. Each writer must find his or her optimal writing mode. Most people write best in sizeable chunks of time, three to five hours at a time. It is important to carve out such writing periods out of your schedule and create an environment free of distractions. It means turning off phone, email, and personal messaging systems, making sure that there are no distractions from colleagues and friends, and ignoring all those little urgent issues during this selected period of time.

Iteration. There is no magic way to write a high quality paper in a single session. Multiple revisions of the manuscript are the key to high quality writing. A journal paper may go through several dozen iterations before submission and several more after the reviewer comments are received. At different stages of paper revisions, the focus of the editor shifts from the global picture, to grammar, to coordination of text and figures, to quality of selected references, and so on until the paper shines. Useful tips to remember

· The initial revisions may be short, but the final revisions should be done in large chunks, so that you can catch discontinuities and logical flaws separated by large blocks of text.

· Allow time between revisions.

· Solicit feedback from colleagues before submitting the manuscript.

4.2. Where to Begin

Just like engineering can be described as “design under constraints” [reference to Wulf], scientific writing can be viewed as “presentation under constraints.” Before you start writing a manuscript, establish the following four constraints: audience, format, mechanics, and politics of the document [1].

Audience. Establish the following about the audience:

· who the audience is

· how much do they know about the subject

· why would they read the document 

· how will they read the document (only the first page, all of it, or selectively).

You also need to establish what is the desired effect on the audience. Usually, it is to inform, to persuade, or both. The sequence of material presentation, therefore, depends on the readiness of your audience to accept your results. It is important to tailor the document language and sequence of presentation to the level of knowledge of your audience.

Format. Every journal, conference, organization, and agency has a set format for submissions. It is important to follow the format to avoid rejections. It is also useful to typeset your documents in such way that switching between formats is easy – because the same material needs to be reused in documents of different type, such as journal paper, proposal to a federal agency, and report to sponsors. 

Mechanics. Mechanics of the document includes rules of grammar, appearance of figures, and details of typesetting. 

Politics. Politics of the document is a complex matter. A list of issues below is not comprehensive, but it is a good starting point.

How this manuscript fits into the sequence of manuscripts written by the research group?

What is the best place to send it to and why?

Who should be sent a copy once it is finished?

Who should be the co-authors?

Which papers must be referenced in the body of the text?

What individuals and organizations should be included in the acknowledgements?

What is the role of this manuscript for the research group?

What will be the impact of this manuscript on intellectual property issues?

4.3. Elements of Manuscript

4.3.1. Title

A good title of a paper should identify a field of study and distinguish presented work from other work in this field. It should be easy to find by keyword search. It should be as short as possible without sacrificing critical keywords.

4.3.2. Abstract

Writing a good abstract is very important because it is the first and often the only part of the document most people will read. Abstracts help the reader decide whether to read the entire document. Because on-line search databases typically contain only abstracts, it is vital to write a complete but concise description of your work. When writing an abstract, follow these general guidelines.

· Find out what is the word count limit and be sure to comply with it. 

· Determine carefully what your keywords are. These keywords should appear naturally in the body of the abstract, and sometimes also separately at the end of the abstract. Keywords are important not only for database search, but also for assigning the manuscript to a particular review group or editorial board. It would be unfortunate if your work were rejected because the manuscript was funneled to a wrong group of people. 

· Do not overstate your results. Use appropriate verbs that correspond to your degree of confidence in the presented results and conclusions.

· Follow the traditional time-tested sequence of abstract parts: motivation, problem statement, approach, results, and conclusions [2].  Despite the fact that an abstract is quite brief, it must do almost as much work as the multi-page paper that follows it. The abstract should include the following brief sections, logically connected to each other. Use the following as a checklist for your next abstract:

Motivation:

Including the motivation part is especially important if the problem is not immediately obvious. Motivation is usually a fairly general statement that defines broadly the direction of research work. It is a good preparation for your problem statement.

Problem statement:

At this stage, it is time to define exactly which problem is being solved and provide the most important details about the problem. The details may explain what is difficult about this problem, why it is critical to solve it, what are major obstacles, and what is the scope of the presented work. 

Approach:

What were the methods used in your study: theoretical analysis, computer simulations, prototype construction, laboratory experiments, or field tests? Which variables did you try to calculate of measure? 

Results:

What findings do you have to present? How do your results compare to the current state-of-the-art? Quantify your results when possible. .

Conclusions:

What are the implications of your work? What is the impact on the field? How does this work affect future research? What is the scope of your conclusions? 

4.3.3. Table of Contents and Headings

It is very helpful to include a Table of Contents (TOC) during the early writing stages, because it is a very helpful tool in developing your manuscript. In fact, many technical writers start with TOC and fill in the text after that. Even if the manuscript, for example, a journal paper, does not require a TOC, you should still have it until the paper is finished, and delete it from the manuscript just before submission. The entries in a TOC should be descriptive whenever possible. In many cases, authors of research papers are asked to follow a specific sequence of headings, for example, Introduction, Background, Experimental Setup, Experimental Results, Discussion, Conclusions and Future Work, Acknowledgements. In this case, sub-headings of the next level should be specific and descriptive. Maintain consistency of style in your headings. You can use fractions of sentences or sequence of nouns, but not both.

4.3.4. Introduction

The introduction should answer the following questions:

· What is the motivation for the work? What is the big vision and what is the exact scientific or engineering problem that is being solved? 

· What exactly is the work?

· Why is this work important? 

· How does this work relate to prior art in the field?

Introduction should include a wisely selected collection of references. Very few research results do not build on previous work or do not have some relationship to ongoing work in the field. A cosmetic list of references, something like “previous research in this field produced certain results [1-36]” rarely satisfies reviewers. The references must compare and contrast the contribution of the presented work to the contributions of others. 

For long documents, it is a good idea to map out the paper in the introduction, to help the reader orient throughout the document. Mapping helps the reader prepare for the coming text. It is similar to a table of contents written in a paragraph form.

4.3.5. Background

Background is the section that helps understanding the work presented later. Sometimes background information is made part of the introduction and sometimes it is made into a separate section. Either way, the content of background stems from understanding the audience. Most journal articles should include enough background to make the bulk of the article understandable to experts in the broadly defined field of study (for example, electrical engineering), who did not previously work in the very narrowly defined area of study (for example, design of RFID tags in microwave range). 

4.3.6. Sections and Sub-sections

A technical writer should make sure that elements of the manuscript have a beginning, a middle, and an end. This rule applies the whole paper, sections, sub-sections, paragraphs, and sentences.  

Provide transitions between sections (also between sentences and paragraphs). Avoid excessive abruptness. The manuscript should read like a continuous story.

4.3.7. Conclusions and Future Work

Contrary to what many people think, the conclusions should significantly differ from the abstract. The motivation and methods are no longer given emphasis. Instead, conclusions should highlight the most significant results, explain the meaning and implications of the results, comment on limitations of the work, and lay a foundation for the discussion of future work. Future work can be a separate section or part of the Conclusions and Future Work section. It is advisable to differentiate between general recommendations for future work in the field and specific direction in your project. 

4.3.8. Figures

A high quality figure is of great value. It can be used on the cover of a magazine, as a centerpiece of a poster or a wall display, or as an important enhancement of the website. When you generate images associated with your research, keep in the back of your mind the need for striking, memorable images. 

· If the size of the object in the photo is not obvious, include a familiar object (like a coin) or a ruler in the image.

4.3.9. Equations

· Remember to define all variables in the equations. 

· When appropriate, give limits of applicability for governing equations.

· Variables should look the same in the equation and in text. LaTeX users typically have no trouble to adhere to this rule, whereas MS Word users tend to forget about using proper fonts. Insert the materials from the PowerPoint here.
4.4. Structural levels in the manuscript

One way to look at your writing is to analyze it at different levels: words, sentences, paragraphs, sections, and entire papers. At each level, there are certain typical mistakes, certain goals to achieve, certain tools to master.

4.4.1. Words

· Select the best word that describes what you want to say.

· Check your spelling with the computer.

· Use correct terminology. 

· When using highly specialized terms or abbreviations, consider your audience. Explain the terms unfamiliar to this particular audience.

· Maintain the right balance between being too specific and too general in your definitions. For example, an internal report may say spectroscopy unit #15, but for an external paper, such a definition is too specific and at the same time insufficient. 

· Avoid unnecessarily embellished and pretentious words.

· Be very careful with qualifiers like probably, obviously, clearly, 

· Avoid clichés and colloquialisms.

· Eliminate redundancies, for example, the expression continue to remain can be replaced with remain; the expression the fact that can be removed entirely.

4.4.2. Sentences

· Avoid repetition of the same word or root in the same sentence.

· Check your grammar with the computer.

· Avoid needlessly complex sentences. Break your complex thought into a logical easily understandable sequence of simpler thoughts. This rule is particularly important for foreign speakers, since many languages allow construction of much longer sentences than English allows.

· Avoid ambiguity in pronouns. The most frequent mistake in this class is to start a sentence with “it,” or “this” without making clear which noun or concept in the previous sentence this particular pronoun is referring to.

· Learn the rules for placing commas. Commas are important for defining structure of sentences, avoiding ambiguity in lists, and providing little stops for the reader, to make the sentence easier to digest. go deeper into commas or refer to a specific source
· Avoid blanket introductory statements, and overstatements such as “everyone knows that…,” “it is obvious…,” 

· Use active voice when possible. However, in many cases, placing proper emphasis on the subject of discussion requires passive voice. In those cases, use passive voice even if the software grammar check suggests otherwise.

4.4.3. Paragraphs

· Proper paragraph construction.

· Vary the length and structure of sentences in a paragraph.

· Avoid annoying the reader by using unfamiliar analogies. One such example is a professor explaining something to a group of foreign graduate students using extensive and complex analogies with baseball. Since baseball is hardly known outside of the USA, these analogies not only would be misunderstood, but also would readily annoy the audience.

· Be specific with your statements and examples, especially when establishing framework of your discussion. 

4.4.4. Sections

· Use a meaningful sequence of sections

· Use analogies (judiciously) to emphasize the significance of a certain number, to clarify the idea, and to make your writing more memorable.

4.4.5. Papers

· What do you want to achieve with this paper?

4.5. General advice

Find out who are the best writers in your field, pick two or three, and try to emulate their style in your writing. Conversely, simply because some papers are poorly written is not a reason for you write poorly as well.

General rules to remember.

Below is a list of general rules to remember. For most people, mastering these rules requires taking classes and/or reading books and articles on the subject [1,3].

· Provide transition between paragraphs and between sections.

· Make sure that each paragraph and section has a beginning, a middle, and an end.

· Check your sources. If you reference open literature, make sure to give proper credit to the original source. 

· Be aware of confidential information. You may have to work with unfinished patents, classified reports, internal memos, and other sources of information that are not appropriate for open literature. Make sure that you are not accidentally releasing information that your colleagues do not wish to be released.

4.5.1. How to write a cover letter

MTRM
4.5.2. How to deal with reviews

Peer-reviewed papers hardly ever are accepted without some changes requested and some questions posed by the reviewers. Disagreement between the author and the reviewer is extremely common. The authors should not expect that reviewers would always do a perfect job. The reviews are often conducted in a rush, superficially, and by non-experts in the field. In case of disagreement, sometimes the reviewer is right, sometimes the author is right, but the most frequent scenario is that both sides are missing part of the argument. It helps greatly if the author strives to understand the origin of reviewers comment, rather than taking all comments literally. For example, a clearer introduction or a proper restatement of experimental results may be needed to address a negative comment about conclusions. You do not have to agree with the reviewers, but you should address each of their points in your rebuttal letter, stating either your changes or the reason why you feel that a change is not needed. 

Recommended additional reading: [3]. 

4.6. Language

Naturally, most students do not have adequate writing skills when they embark upon scientific research. The most outstanding typical deficiencies are different for different groups of students: 

Domestic graduate students: colloquial writing.

Foreign graduate students: grammatical errors, stylistic errors.

Domestic undergraduate students: lack of subject understanding, lack of structure.

Foreign undergraduate students: grammatical errors and lack of subject understanding. 

Self-help literature, classes, and consultations are available at the University of Washington. Start with The Elements of Style by William Strunk, Jr. and, E.B. White, then receive feedback on your first write-up and identify the ways you can improve your writing. The more serious your scientific output is, the more significant are your technical writing skills.  

4.7. Overcoming Writer’s Block

Writer’s block is very common, especially with beginning writers. For many people, the most difficult part is to start writing. There are many known techniques that help you overcome writer’s block. 

Techniques to overcome writer’s block:

· Quality writing requires extended periods of solitary confinement. You must arrange for it. Turn off the phone, quit your email program, and eliminate the possibility of any other interruptions. 

· Talk over the subject with someone.

· Force yourself to write down something, however poorly worded. Chances are that you will have to revise your text anyway.

· Begin in the middle of the paper, paragraph, or sentence. For that matter, end in the middle too, so that you have a starting point next time your start writing.

· Orally record your thoughts and transcribe them to paper later. One advantage of this approach is that you can do it outside of your office, away from your computer – for example while walking or biking. 

· Find your background. Some people need soft music, some require complete silence, and some do their best in a middle of a loud party.
Usually, a combination of techniques works best. Some people go through excruciating pains on their route to a writing session. If you are one of these people, you are not alone. Others, before you, found a myriad of methods and tricks to force themselves to write their next piece. The complete range of these techniques would fill a thick book, but a few exotic examples below (collected in private conversations with writers who one would never suspect of having writing blocks) should feed your imagination and help you to concoct your individual method. 

· Give yourself little rewards. For example, you cannot have that piece of cake in front of you until you finish this page.

· Divide your tasks into five numbered categories. Throw a die. If you get a number from 1 to 5, work on that task for the next hour. If you get a 6 – lucky you – take a break.

· Hang upside down for a while. The new blood circulation pattern will help your brain function better.

· Work outside. There are laptops with bright screens designed specifically for outdoors. 

· Explain the essence of your manuscript to a complete outsider (your friend or relative) and have them write it up for you. Before you do that, make sure they will still want to know you after such an abuse of a relationship…



5. Publishing 

5.1.  Getting credit for your work

Selecting where and when to present and publish your work is not obvious. Usually, your advisor is the primary source of information and decision maker. In a simplified form, the logic of publishing is as follows. 

In most cases, it is extremely helpful to have your ideas and results reviewed in the form of a presentation, which could be limited only to lab members, or cover a much broader audience. Section 5.2 provides advice on how to give high quality presentations. If you have a new idea and want to be credited for it, publish it as a conference paper as soon as you can. Section 5.3 discusses conference participation. If you have done a piece of research work that warrants a journal-quality publication, publish it in the best journal you can get into. Section 5.4 discusses the concept of journal impact factors. 
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5.2. [U] Presentations 

5.2.1. Presentation and publication options

We strongly encourage external presentation of your work. The best way to do it depends on quantity and quality of your work. Possible options include:

· departmental poster sessions and presentations

· university-wide poster sessions and presentations

· journals of undergraduate research

· poster sessions at international conferences

· papers at international conferences

· papers in peer-reviewed journals


We try sending students to conferences as long as they have something valuable to present. Conference participation is a great way for you to make contacts, stay updated in the field, generate new ideas, and travel for free.

5.2.2. Two modes of SEAL presentations

The presentations in SEAL are conducted in either “torture” or “discussion” formats. Either one of them will greatly benefit you and prepare for upcoming/future presentations and will provide an opportunity to share and discuss any ideas related to your research in our lab. 

In the "torture" mode presentation style, the audience will put on an aggressive face and attack your every mistake. With inexperienced presenters, the audience typically concentrates on the quality of the presentation, the slides, and speaker's tactics and style. With experienced speakers, the audience will question the validity of assumptions and the quality of research results. It is very helpful to make at least one “torture” mode presentation; it helps improving effective-presentation skills. Also, it might be helpful for you to have the presentation videotaped so you can see yourself “in action.” 

The discussion-mode presentations are helpful because they provide you with feedback on your research from fellow students. During these presentations you can share even your craziest ideas, make the audience brainstorm with you and, hopefully, give helpful advice on your current research efforts. 

Some presentations take less than an hour, so two people can team up and present during a single scheduled meeting. It is desired that the topic of your presentation is directly related to research in SEAL, otherwise the audience might not be able to give you adequate feedback. New students, both graduate and undergraduate, are encouraged to participate in such an event. It will help you to better understand the project and practice your skills as a presenter.
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5.2.3. SEAL presentation checklist

· Review PowerPoint and video on How to Write in MS Word.  Students who have not seen these materials are not allowed to present in the SEAL general meeting. (This action will lower the chance that trivial mistakes are made in your presentation and therefore will create a better criticism [and praise] period.)

· Have someone else, for example, a fellow student proofread presentation slides prior to your presentation. (This action insures that low-level criticism will not be incurred during your presentation.  Instead, focus on more important issues can surface and improve both your understanding of the subject matter and your ability to present technical information).

· Upload your presentation files to the computer well BEFORE the presentation.  (This will eliminate delays and will help you start your presentation on time.)

· Designate a note-taker for your presentation to mark all comments received during your presentation. (This allows you to focus on your future slides and provides feedback that can be reviewed at a later time by you and others.)

· Bring several printouts of your PowerPoint presentation to the meeting.  At least two copies are needed: ​ one for the advisor and one for your designated note-taker. (This ensures recording of the constructive criticism received at the meeting.)

· Follow PowerPoint format.  Make sure to include page numbers on every slide.  Use SEAL slide layout format if you are presenting SEAL research information.  Reuse appropriate graphics, charts and other presentation elements created by fellow SEAL members. (This will prevent mistakes made in the past and will shorten the preparation time.) 

· Put a long informative caption at the bottom of data and experimental setup slides. Make this possible by removing the top line (title line) of the slide.

· Acquire a laser pointer prior to the presentation.  Normally, there is one available with the SEAL laptop.  (This will aid in controlling and focusing your audience’s attention to important or emphasized aspects throughout your presentation.)

· Watch for your time as your speak.  (This is necessary because your presentation is time-restricted and it is a courtesy for others presenting after you.)

· Practice your speech before you present. Even though a SEAL general meeting is practice in itself, it is inconsiderate to bore 25 people in the audience while trying to figure out what you want to say.

· Use sans-serif font for presentations (belongs elsewhere, with slide numbers)
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5.3.  Conferences

Why go to conferences? Participation in a professional conference is an immensely important tool for professional growth. Most people do not realize it until they attend two or three events. This section provides guidance for student participation in the conference.
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5.3.1. Before the conference

Know your deadlines, paper requirements, target audience, and purpose of the trip. Join your key professional society (IEEE for electrical engineers) and keep your membership number with you. There are usually various discounts and additional opportunities for the members of the organizing society.

Finish your paper well in advance before the deadline. The paper and/or poster must be approved by the advisor before submission. The revisions usually take longer than anticipated by the student. 

Check if there is a student program at the conference. Almost all conferences have them. The program may include travel grants, free hotel options, student poster or paper contest, a collection of tours to industrial sites, educational luncheon, networking sessions, skill-enhancing sessions, and so on. 
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5.3.2. Money

It is expensive to send students to remote locations, therefore, please make well sure that you apply for student grants by the requested deadline. Monitor airline ticket prices to get a good rate. Before buying from a regular travel agency, compare the price with the university contract rate (my secretary can help you with that). 

While at the conference, please make sure you take cost-saving measures. Share a taxi with others or take a shuttle bus. Pick a cheaper hotel near the main hotel site or share a room with other students. When registering, make sure you are paying a student rate (usually from zero to $200), not the full professional rate (usually from $300 to $800). Attend free lunches and dinners. Normally, your food will be reimbursed on per-diem basis, except for those officially provided meals. Save your receipts and fill out necessary forms to get reimbursed when you come back.
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5.3.3. At the conference

Find a healthy balance between having a good time and advancing your career. If you stay in a nice hotel (because you share a room or have a free hotel program), bring your bathing suit and exercise clothes to use hotel’s pool, spa, Jacuzzi, sauna, and fitness center, if this is kind of stuff you like. Check out local attractions and schedule of events.

More importantly, do the things for which conferences were created.  Make sure you have read the conference program. Students tend to miss the most interesting parties and tours because it does not occur to them to study the program. Mark the events and presentations of interest to you, and write them down, so that you have your schedule figured out.
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Learn by listening to a few presentations of your interest. Do not sit in presentations that bore you, there are other things to do, just attend the interesting ones. If you are bored with the subject, try to learn something about how to make presentations, watch the audience, and try to understand the true meaning of questions and comments.
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Go to poster sessions, and select a few of your interest. Do not be arrogant. Ask your questions, learn from others, and educate them on what you do. Attend work group meetings and workshops.

Build your contacts. The rapport you build up with your fellow students now will be invaluable when you all graduate and meet each other several years later. Meet professionals, they are the people who can help you get jobs and internships, provide you with critical research data, and make recommendations to others. Print your business cards in advance (you can do it cheap with a laser printer), and bring a few business cards of your advisor. You may strike an important contact, which will immensely benefit the project and, later, might lead to a fantastic internship opportunity for you. Help your advisor to make contacts with other universities, companies, and government.  The advisor cannot be everywhere and you are his ambassador. Advisors are judged by their students and vice versa.

Do not sit with your friends at lunches and dinners; do not stay around them at wine-and-cheese parties. Instead, circulate, meet new people, introduce yourself, and have them introduce you to others. If you feel uncomfortable striking a conversation, learn a few “party tricks.” For example, “be the host.” Learn where food is or where to put dirty plates, and help people to find their way. Or, notice something special about the person and make a comment about it. Almost always, people will be happy to talk to you. Especially other students: oh, many of them look so helpless at the receptions and will be very happy to talk to you. Organize a night out with some of them. Again, do not limit yourself to your circle of friends.

Make notes. You will get dozens of thoughts and ideas. Try to get a big picture, position your project with respect to others and see how it fits with the industry or discipline.

You are likely to participate in some kind of a student contest. Those are winnable, even the tough international ones. Many SEAL students by now had won national and international contests. It is a big lift for your resume; give it your best effort. Remember to take a digital picture when you make a presentation, or get an award.

Conferences are very enriching and fun experiences, make the most of it. Hopefully, you will want to go again.
After returning from the conference, it is a good idea to share your experiences and new information with your group.


Reminder about CPAC social events. It is not a party, we are working there. You should try to enjoy yourself if you can, but you should remember our goals. Ideally, most of the time you will be spending should not be talking to each other and or sitting with each other, but communicating with industrial visitors. These people need you too. They are your internship hosts, writers of your reference letters, advisors, research partners, and, of course, sponsors. When you graduate, you will need reference letters. Get all your letters from academia, and you will be at disadvantage against others with solid industrial and government contacts. 

In response to one of the earlier questions: you do not need to be an annoying salesmen of the lab. The subjects of conversation can be anything. If you spend some of the time discussing research issues, it is good, but it is not necessary. However, if you do not show up or only talk to each other, then there is no chance of anything good happening.

5.4. Journals

The web of science can be reached by going through the UW web of science database at http://www.lib.washington.edu/databases/isi/wos.html
Select ISI Journal Citation Reports to search for impact factor and immediacy index information for a specific journal or group of journals.
	Impact Factor

	A journal impact factor is a measure of the frequency with which the "average article" in a journal has been cited in a particular year. The impact factor will help you evaluate a journal’s relative importance, especially when compared to others within the same field. 

The impact factor is calculated by dividing the number of current citations for articles published in the two previous years by the total number of articles published in the two previous years. 



	


	Immediacy Index

	A journal Immediacy Index is a measure of how quickly the "average article" in a journal is cited. The Immediacy Index will tell you how often articles published in a journal are cited within the same year. 

The Immediacy Index is calculated by dividing the number of citations for articles published in a given year by the number of articles published in that year.

The Immediacy Index is useful in comparing how quickly journals are cited. Because it is a per-article average, the Immediacy Index tends to discount the advantage of large journals over small ones. However, frequently issued journals may have an advantage here, because an article published early in the year has a better chance of being cited than one published later in the year. For comparing journals specializing in cutting-edge research, the Immediacy Index can provide a useful perspective (see How to Find the Hottest Journals). 


	Citing Half-Life 


	The citing half-life is the number of publication years from the current year that account for 50% of the current citations published by a journal in its article references. This figure helps you evaluate the age of the majority of articles referenced by a journal.

The chronological distribution of the cumulative percent of citations given out is shown in the Citing Half-Life Calculation dialog box. Only those journals publishing 100 or more citations have a citing half-life. Cited-only journals do not have citing half-lives.

Dramatic changes in Citing Half-Lifes over time may indicate a change in a journal’s format. 



	


Journals relevant to previous SEAL publications

	Abbreviated Journal Title
	2002
Total Cites
	Impact
Factor
	Immediacy 
Index
	2002 
Articles
	Cited 
Half-life

	IEEE T DIELECT EL IN

	 886
	 0.860
	 0.148
	 108
	 4.5

	IEEE T IND APPL

	 2967
	 0.764
	 0.113
	 194
	 7.7

	TAPPI J

	 2085
	 0.474
	 0.115
	 61
	 >10.0

	J ELECTROSTAT

	 580
	 0.404
	 0.107
	 75
	 7.4

	IEEE T POWER DELIVER

	 1564
	 0.317
	 0.110
	 127
	 7.4

	APPITA J

	 372
	 0.259
	 0.043
	 70
	 7.7


Select journals

	Abbreviated Journal Title
	2002
Total Cites
	Impact
Factor
	Immediacy 
Index
	2002 
Articles
	Cited 
Half-life

	NATURE

	 326546
	 30.432
	 7.504
	 889
	 6.9

	SCIENCE

	 296080
	 28.956
	 5.839
	 987
	 6.6

	IEEE SPECTRUM

	 822
	 0.848
	 0.322
	 87
	 5.2

	ADV MATER

	 13688
	 6.801
	 1.025
	 402
	 3.7



6. Typesetting and Editing

6.1. [U] General Info

Many students spend more time typesetting their documents than doing actual research. Try to master the skills of fast and efficient preparation of technical documents early on. Industry and government tends to operate with Microsoft Word, and the academic community favors TeX/LaTeX. 

We currently favor Microsoft Word for all SEAL documents, because it gives us easier interaction with our collaborators. The most efficient way to learn proper typesetting techniques is to get templates from the SEAL internal website. Also, if you are embarking on the project of writing a “real” paper, not just an internal report, make sure to see the “Typesetting” video presentation series.. It takes a couple of hours to learn enough Word to write a paper or a thesis, and several more hours of refining your skills. It takes this long because your prior knowledge of Word is probably not sufficient and because your current usage patters is probably far from optimal. It is critical that you learn how to use Word properly:

- cross-referencing equations, figures, and tables;

- generation of automatic table of contents;

- automatic generation of bibliography.

. 
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6.2. Figures

Generate your figures in such a way that all lettering is visible when the figure is proportionally reduced to a double-column format. Then, you figure will also be clear when enlarged to transparency size. Make sure that your lines are thick enough to survive Xerox copying and your color pictures are also legible when printed in black and white. 

If you paste figures in Microsoft Word, the preferred way is to do Edit, Paste Special, Picture. Then, right-click, Format Picture, Layout: In line with text. This is the most compatible format across applications. Remember to cross-reference figure captions.

In Latex, save each figure as an .eps file, with letters converted to curves, with WMF header when possible. You can easily replace a few words in a figure, and you will not depend on fonts installed on the local computer or printer. For LaTeX, make all your figures .eps.

Unfortunately, the default settings in most plotting programs are optimized for screen viewing and are not suitable for printed reports. Here are instructions of how you might change your settings:
In Matlab, to generate nice proportionate sizing of your fonts, add these two lines to your programs:

set(0, ’DefaultAxesFontSize’,20)

set(0, ’DefaultTextFontSize’,20)

To transfer picture from Matlab to Microsoft Word, do the following:

1) Generate the figure

2) issue the command print filename.ps

3) Go to CorelDraw, click on File/Import, select file type “Postscript Interpreted PS, PRN, EPS”, select the filename.ps file. It is safer to import text as curves.

4) copy the figure from CorelDraw, paste it to MS Word as “Paste Special”, “Picture.”

In Excel, right-click on the chart, select Format Chart Area, select Font, and change to font size 20.
6.2.1. Line Art (also related to Figures)

Use 0.5pm as a basic line weight for drawing, and use heavier and lighter line weights for emphasis and clarity according to the following scheme:

0.35
Graph axes

0.5
Graph border, outlines of machinery

1.2
Curves

0.2
Tick marks

1.0
Wires in schematics

1.7
Vectors

Text in figures should be Arial, not Times New Roman. 

All figures should be line art, not bitmaps, unless you encounter a special case and get permission to use a bitmap. Postscript and WMF are the best examples of line art.

6.3. Equations

In Word: learn the proper numbering method and use of tabs to position and number your equation properly. Remember that variables in the equation and in text should look exactly the same.

In LaTeX: Generate your equations with MathType, set clipboard format to LaTeX, and paste them into your LaTeX document. If you later need these equations for Word or PowerPoint, you can copy them back into MathType.

6.4. Captions

Your figures and tables should have automatic numbering, so that you do not need to change cross-references to figure names every time you add or delete a figure.

6.5. References

If you want to achieve valuable results, your work will require extensive literature search. We recommend that you master Reference Manager and, possibly, BiBTeX early on. Reference Manager is the bibliography management system for Microsoft Word, and BiBTeX is the bibliography management system for LaTeX.

Each project leader is assigned a block of numbers in the SEAL reference database. Many students choose to ignore this assignment and then spend an extra five hours or so re-synchronizing with the database. The more efficient way is to know and use your number block. A few simple rules:

1) Stay in your block of references. It means that you have to assign each new reference number manually. 

2) In order to modify entries outside of your block you need to check out the master database - otherwise your changes will be lost during database synchronization.

3) Make sure to check for duplicates

4) SEAL papers go in SEAL block, 1601-1900. For now, Gabe and myself are the updaters of the SEAL block. 

5) Remember to enter UserDef2. You should be able to figure out the logic from the existing entries.

SEAL maintains one master database, called “sealmasterdb,” typically in possession of Prof. Mamishev. In order do modify the master file, check out the most recent copy from Prof. Mamishev and add your new references to the existing references. Make sure your references contain User Def 1 and User Def 2. The format for User Def 1 is author name and year, and User Def 2 is the topic.

To have User Def 1 and User Def 2 displayed, right click on the RefID tablet in the middle of the screen and select “Reference List Display.” Increase number of column and pick correct entries.

For example, for the paper

Wang, M., Ochenkowski, P., and Mamishev, A. V., Classification of Power Quality Disturbances Using Time-Frequency Ambiguity Plane and Neural Networks, Power Engineering Society Summer Meeting, 2, 2001, pp. 1246-1251.

User Def 1 is Wang01and User Def 2 is PowerQuality.
If you expect to see more than one paper by the same author in the same year, add the first word of the title, for example, Wang02Classification.

Assigning the numbers to references is important. Each research group receives a block of “reference bandwidth,” if you will. The numbers for the new references should fill this block. After that, a new block is assigned. Block assignments are stored on the SEAL internal website. From time to time, we synchronize individual versions of the database and the master database by copying over the references from the individual databases.

We used to maintain User Def 1 in order to provide compatibility with LaTeX master file refer.bib, but it is a voluntary act right now.

SEAL lab maintains one master file, refer.bib, which also contains all references we ever used in BiBTeX. Prof. Mamishev is also the keeper of the master file. 

Procedure for synchronizing the database:

Obtain sealmasterdb.rmx and sealmasterdb.rmd from Prof. Mamishev. Copy references from your database (file also named sealmasterdb) to the master database). Archive your old database and replace with the new one. Return the master instance of database to Prof. Mamishev. The entire procedure should take a couple of minutes.

We currently use IEEE10 style file with the Reference Manager for almost all publications. This file should be copied to Program Files/Reference Manager/Styles, and can be found on the internal SEAL webpage.

Note: when you install Reference Manager, you may have to activate it in Microsoft Word by running an additional setup file. Read RefMan help file for more details.

6.5.1. Importing IEL (IEEE Xplore) Citation entries into Reference Manager

At IEEE Xplorer (http://ieeexplore.ieee.org/) you have the ability to download a citation file of the format Research-Info-Systems (.RIS). This format is a type that Internet Explorer and Netscape will recognize once you have installed Reference Manager. 

Downloading the Citation:

-Search for the paper you wish to import into Reference Manager and click on the “Abstract” link in the list of search results. The use of the Advanced search allows for easy use of operators such as AND and OR.

-Click on “Download Citation”.

-On the resulting page, select to Download the Citation or Citation and Abstract.

-Ensure that the File Format selection says “ISI ResearchSoft (for EndNote, ProCite, Reference Manager)”. This text may change in the future, however, the format should be still be the same if it says ISI ResearchSoft.

-Click the Download button. Once you click the button, the file will automatically download and will be run by a plug-in that will automatically import your file into Reference Manager.

-A window called Select Reference Manager Database allows you to specify which database you wish to import your reference into. Upon choosing the database you wish to import into, such as SEALmasterDB.rmd, you will be taken into Reference Manager and shown the reference you just imported. You may want to add other items to the entry and set the proper Ref ID. 

Note: If this process does not include all authors properly, here is a technique to fix this problem (as of Reference Manager 10, this problem still exists).


-Go to My Computer. Click on “Tools Menu/Folder Options…” and click over to “File Types”.


-Find the RIS extension (RIS Formatted File), select it and click Advanced.


-On the Edit File Type window select “Open” and click the “Edit…” button.


-On the “Editing action for type: RIS Formatted File” window, there should be a line under “Application used to perform action:” that reads:



C:\PROGRA~1\COMMON~1\Risxtd\Risweb32.exe "%1"



Change this to:



C:\PROGRA~1\COMMON~1\Risxtd\Risweb32.exe /f ris "%1"


-Click OK and OK again and then Close to save these changes. 



-Netscape 4 and lower may require going to Edit/Preferences within the browser and finding the proper MIME type called, “Research-Info-Systems” or something similar to this and altering the value to be changed in the same way to include the “/f ris” command.


-Finally, you will also need to get an updated file off the SEAL internal website.



Download: http://www.ee.washington.edu/research/seal/internal/files/RIS.cap


And place it in the Import folder for the Reference Manager program. This folder usually resides in the following location: 



C:\Program Files\Reference Manager 10\Import

6.6. Conversion

Converter from LaTeX to RTF format is called Tex2RTF, freeware.

6.7. Proofreading

The legend below explains proofreading notes and abbreviations used in SEAL in addition to the standard proofreading marks. Also see proofreading techniques in the Chicago Manual of Style.

	Note
	Meaning
	Explanation

	Written with a pencil
	Regular comment
	

	Written with a red pen
	Talk to the reviewer about it
	Usually, a complex subject nature that requires a discussion

	c: 
	comment
	This is not a replacement text but rather a comment. 

	c: 10L
	ten lessons
	Flagrant stylistic error. The student should read the book “Ten Lessons on Clarity and Grace”

	c:awk
	awkward
	poor word selection, poor grammar, awkward writing style

	c:\bold
	bold font
	toggle bold font

	c:colloq
	colloquial
	a colloquial expression. People talk like that, but they do not write like that

	c: EOI
	end of iteration
	The manuscript contains too many errors. the editor stopped at a certain point, marked as EOI, and expects the student to learn from previous mistakes, apply them to the entire body of the manuscript, and bring it back for the next iteration

	c:\glob
	global
	global mistake occurring many times in the document. Make corrections everywhere, not just at the pointed out instance

	c:\it
	italics
	toggle italics font

	c: \pw
	poor wording
	the sentence is poorly worded

	c: \pwt
	problems with terminology
	poor selection of terminology, could me confusing, misleading, or plain incorrect

	c: \rep
	repetition
	repetitive use of the same word or root

	c: \rm
	roman
	use Times New Roman font

	c: \rt
	rewrite together
	let’s rewrite this sentence together

	c:S&W
	Strunk and White
	a trivial error discussed in Strunk and White, should not have been made. Read the book.

	c: \sp
	spelling
	incorrect spelling

	c: \sp?
	spelling?
	possibly incorrect spelling

	c: \WV
	watch the video
	Typesetting mistakes, that are described in the SEAL SET  video presentation.
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7. Performance evaluation

7.1. [U] First quarter 

Most often, the first quarter of student’s research work in the lab is a “testing” quarter. The student tries to figure out whether the lab meets his/her educational needs, and the advisors try to figure out whether it makes sense to retain the student in the lab for future projects. Many students do not have the attitude or ability that fit the needs of the research lab. As a general policy, we try to part painlessly with non-performing students after one unsuccessful quarter. They are not allowed to stay in the lab and the recommendation letter for such a student would not be a good one, but there are no other penalties. More details on leaving the lab are in the Section

7.2. [U] Feedback to students

Students will receive a regular grade, from 0 to 10. The grade of 5.0 is the expected grade of excellence. The 0 to 4 grades are linearly translated to their transcript grade. Higher grades determine winners of SEAL scholarship and various rewards.

All undergraduate students are required to submit a weekly progress report to their respective group leaders. Their performance will be evaluated, and scored on a scale of 0 to10. Weekly scores should be documented by the group leaders in weekly TPS reports. The average weekly score for the quarter will become the overall performance score for the student. Students will have the option of dropping the two lowest weekly scores at the end of the quarter before the overall score is calculated. The overall performance score will be used as the basis for awarding EE 499 grades among other things. 

An overall performance score in the range of 0.0 to 3.9 will earn the student an equivalent grade for EE 499 credits. Students with a score of 4.0 or above will be awarded a grade of 4.0 for EE 499 credits. That is, a student with an overall performance score of 3.6 will be awarded 3.6 as his/her EE 499 grade, while a student with a score of 6.5 will be awarded 4.0 as his/her grade. An overall score of at least 5.0 is the expected score. 

An overall performance score of at least 6.0 will be required for a student to be eligible for the SEAL scholarship. Any scholarship or academic decision made by SEAL with respect to a student will be partially based on his/her scores. A higher performance score will increase the chances of a student getting a scholarship. Hence it is in the best interest of the student to maintain as high a score as possible.
7.3. Levels of expertise

The system described in this subsection was developed to help students determine their priorities, provide and receive feedback, and encourage successful research and learning attitudes and behaviors. 

Each student is also assigned a level, according to his or her skills, as described below. Level classification is open to all lab members. During tenure in the lab, students know what to do in order to advance to higher level, know who might be able to answer their questions, and who can be a mentor or mentee on individual projects.

The Excel files with student levels and performance are stored on the SEAL internal website. A reasonable expectation is for graduate students to reach levels 4 and 5 and for undergraduates to reach levels 3 and 4 by the end of their tenure in SEAL.

Higher-level students have priority when shared resources are assigned (e.g. desks) and when decisions are made. Higher performance students have priority when scholarships, conference trips, and other perks are distributed.

	Level
	Experimental and theoretical research
	Technical writing skills
	Management skills

	1
	Can perform the experiments with some guidance and instructions. Can print experimental results and observe trends. Has basic knowledge of college math. Has taken undergraduate classes in the field of specialization. Has a general idea about the project needs, goals, and motivation.
	Can perform literature search as described in this Guide. Can write a basic report. Has basic knowledge of technical English.
	Has read this Guide and passed the quiz.

	2
	Can design experimental procedures with existing equipment. Close familiarity with equipment, computers, and specialized software. Can understand research papers in the field of specialization. Can compare theory and experimental results.
	Can prepare high quality reports and presentations. Familiar with all software packages used in the lab for technical writing,. Can use cross-referencing techniques. Can generate high quality figures and tables.  Has read Generic Report stored on SEAL internal website and viewed Typesetting, the SEAL videotape series.
	Have read all materials in the SEAL Resources web page, 

http://www.ee.washington.edu/ research/seal/resources/

	3


	Can alter, design, construct, and troubleshoot experimental setups based on need, conduct signal processing and data analysis. Has a good knowledge of error analysis. Has extensive knowledge about state of the art.
	Can independently write a conference paper. Understands audience expectations, paper structure, selection of references, and balance of material. Does not make writing blunders covered in Strunk and White, familiar with Michael Alley’s Craft.
	Can effectively supervise a small research team, ensuring high productivity and quality of results.

	4
	Can propose novel experimental setups and oversee their development, in the field of specialization. Can meaningfully evaluate and criticize papers written by others. Has a full mastery of theoretical background in the field. Can propose extensions to existing theory.
	Can independently write a journal paper, reply to reviews, and make changes. Creates elegant technical prose. Does not make mistakes covered in 10 Lessons on Clarity and Grace.
	Can lead a large multi-disciplinary research team. Made significant contributions to SEAL improvement.

	5
	Can design multi-disciplinary experimental setups and procedures. Can generate results of seminal significance to the field based on individual contributions to the research in the lab. Has thorough knowledge of the field of specialization and related fields.
	Can write a paper, a proposal, a book article, and so on. Can effectively edit and formally review work of others.
	Can envision and create a multi-disciplinary research team. 




 Status based on performance

“Status” is different from “Level.” Level is defined mostly by the degree of expertise. Status is defined by the student performance (effort, organization, and responsibility). Graduate students are assigned one of the three status grades in the beginning of each quarter. The assignment takes place in a private meeting with the advisor about one month before the quarter starts. A discussion defining the goals and deadlines for the quarter will take place in this meeting as well. 

	Status
	Interpretation
	Implications

	A
	Excellent performance in the previous quarter
	- Failure to meet deadlines in the subsequent quarter will result in a downgrade to the lower level.

- Student does not have to report working hours.

	B
	Acceptable performance in the previous quarter
	- Failure to meet deadlines in the subsequent quarter may result either in downgrade or request to leave the lab.

- Student has to report weekly cumulative working hours. There is no imposed restriction on where the student will work.

	C
	Student is getting dangerously close to failing the program and the remedial actions represent the last attempt of recovery
	- Failure to meet deadlines in the subsequent quarter will result in a request to leave the lab.

- Student has to work in his or her assigned working space. Prior to each week, the student will submit a time sheet of expected working hours. Random checks will be conducted to see if the student follows the schedule. The working hours are to be used for the project work only, not for classes or other activities.


The undergraduate students are not assigned status grades by the lab director. If the graduate student chooses so, the undergraduates may receive similar grades assigned by their graduate student supervisor. 

 SEAL Summer Graduate Fellowship Policy

Quality publications are the main product of graduate students, one of the most important CV items in their future job interviews, and the main quality by which students are judged by their peers and superiors. Unfortunately, many graduate students do not understand the significance of publications. Some of them come to the realization of requirements of modern technological world too late, regretting that they did not set their priorities straight from the beginning of their program. Naturally, weak publication records of graduate students also reflect badly on their advisors. This policy is established to motivate intensive publishing in SEAL. Points, also called beans, are counted from May 1 previous year to April 30 of current year. The Bean Counter is located on the internal website.

	Number of points (beans)
	Outcome

	15 points or more
	The student will receive twice the regular RA salary of the Electrical Engineering Department during the three months of the following summer.

	10 to 15 points 
	The student will receive twice the regular RA salary of the Electrical Engineering Department during one month of the following summer.

	5 points or less
	The student will probably be asked to leave the lab. First-year students might get a break if their progress is good in general.


If the winning student spends a summer on an external internship and cannot take advantage of the SEAL Fellowship, alternative perks become available, for example, all-expense-paid trips to exotic locations, personal laptops, etc.

The following table shows how points can be earned.

	Type of manuscript/award
	Points
	Comment

	Journal paper, first author
	3
	1 point when submitted, 2 more when accepted (does not matter how many co-authors)

	Journal paper, not the first author
	1
	0.5 points when submitted, 0.5 when accepted

	Conference paper, first author
	1
	1 point when accepted
(does not matter how many co-authors)

	Conference paper, not the first author
	0.5
	0.5 points when accepted

	Patent, first author
	2
	1 point when filed, 1 more when issued

	Patent, not the first author
	1
	0.5 points when filed, 0.5 points when issued

	Best paper award
	2
	extra points for conference or journal papers to all co-authors

	Book chapter, first author
	3
	1 point when submitted, 2 more when accepted

	Book chapter, not the first author
	1
	0.5 points when submitted, 0.5 when accepted

	Proposal, leading role
	2
	A truly major leading role in developing a research proposal, 1 point when submitted, 1 point when funded

	Proposal, supporting role
	1
	A significant supporting role in developing a proposal, 0.5 points when submitted, 0.5 points when funded

	Poster Award (international)
	2
	1st, 2nd, or 3rd place

 at an international conference

	Poster Award (local)
	1
	1st, 2nd, or 3rd place

 at a local poster competition

	Winning a fellowship 
	1
	1 point for each quarter of alternative funding fellowship while participating in funded research. Funded internship counts only if the student actively participates in research activities of an existing university grant.

	A quarter of unsupported TA or unrelated internship
	0
	Acknowledgement that these activities take time from research, however, the minimum required to stay in the lab will be lowered by 1 point for each quarter 


Restrictions: 

- Full-time summer internships do not allow simultaneous RA salaries. Such are the university rules.

- Rollover from year to year is not allowed. 

- In all cases, activities outside of the lab projects do not count. For example, if a student wrote the paper with his classmates and without advisors on a random topic, more power to them, they are welcome to do so, but such paper does not result in a bean. 

- There is no penalty to the first author of the paper for having co-authors from the lab.Co-authors of other status (undergraduates, industrial collaborators, other professors, students from other universities) do not come into this picture.

- Just posters, without a paper, do not count, unless they win an award.

- To be eligible for SEAL Fellowship, the student must have a satisfactory overall record with the lab, perform assigned managerial duties, have no misconduct problems, etc.

- If the funds on the project are tight, there may be a need to fix fund shortage by being a TA during the school year. It is a general approach regardless of SEAL Summer Fellow status. In general, we try to avoid excessive TA assignments.

Negative beans:
· Each checkbox behind schedule in the Graduate Student Checklist will cost the student one negative bean per quarter. The logic behind this rule: if the student fails to acquire necessary skills, others in the lab have to pull the load for him or her. Suppose you are a hard-working student and you need advisor’s help in moving project forward. However, your advisor has to spend large amounts of time maintaining life in the project of another student in the lab, the one who failed to acquire necessary skills. That other student prevents you from being successful. This rule will make it more difficult for students to abuse lab resources.

· Failure to meet important deadlines will result in negative beans, at the discretion of the lab director. 

· Consistent failure to act on management tasks will cost one bean per quarter. 


8. Daily Operations

8.1. [U] Management tasks

In this section, read the part that applies to you, browse through the rest.

Each student in SEAL carries out one management task. Existing positions include:

Human Resources

The goal of the Human Resources person is to recruit new, talented, undergraduates. (Graduate recruiting is performed by Alex.) This task consists of the following elements:

· Ensuring that the quarterly email/advertisement goes out in the 5th week of classes prior to the next quarter

· Write new versions of the quarterly advertisements to match current needs

· Interviewing prospective undergrad research assistants to help direct them to the right group leader for a second interview

· Ask group leaders what they are looking for each quarter

· Communicate with undergraduates asking questions about the lab

· Ensuring that new undergrads accepted to the lab read the guide for new students

--------------------
HR Schedule

--------------------

Friday of 6th week: HR/Alex Send out quarterly alert to undergrads.

Friday of 8th week: Close acceptance of applications or aptitude tests.

Friday of 9th week: All interviews are finished by HR.

Last day of quarter: 

        1. All interviews are finished by grad students in SEAL.

        2. Grad students alert HR about who was accepted into SEAL.

        3. Grad students instruct new undergrad to read GFNS.

        4. Grad students instruct new undergrad to sign Undergrad Research

Form and leave in

        Alex's box for signature.

        5. Grad students instruct new undergrad to get EE 399/499 forms from

office either 

        before the quarter ends or immediately when the next quarter starts

and leaves in 

        Alex's box for signature.

        6. Grad students send relevant papers and project description to

undergrad and instruct

        them where and when the first SEAL General Meeting is and that they

are required to attend.

        7. Grad students also inform new undergrads there will be a quiz

about the contents of the 

        GFNS at the first meeting.

--------------------

Webmaster

The goal of the webmaster is to maintain an updated website that accurately reflects SEAL and its activities. This task consists of the following elements:

· Making updates of awards, publications, students, and pictures pages 

· Adding new newsletter to website

· Making slight modifications to overall website upon request

· Modifying internal website to contain a new link or new simple function

· Making modifications to group pages upon request to include new data/reports

Chemical Safety Officer:
 
The goal of the chemical custodian is responsible for all chemicals that used in SEAL. This task consists of the following elements:

·  Make updates of chemical list in SEAL

·  Provide MSDS of all chemicals in SEAL

·  Request waste chemical collection service

·  Make sure all chemicals are stored in appropriate place and the hood is in good condition
Taskmaster (May be part of Lab manager if explicit taskmaster does not exist)

The goal of the taskmaster is to maintain order in SEAL by ensuring that each person who has an organizational task (i.e. everyone) does their task. This task consists of the following elements:

· Randomly selecting individuals to inquire about their task-related accomplishments. This random process instills fear into the hearts of all the taskees, thus ensuring that everyone completes their tasks.

· Acting as enforcer when tasks aren’t being accomplished. 

· Compiling a list of all tasks and their taskees and posting it on the SEAL bulletin board. 

Activities Coordinator

The goal of the activities coordinator is to organize events for fellow SEAL members (SEAL alum and other EE lab are included, however, are considered secondary). This task consists of the following duties:

· Proposing events at general SEAL meetings to determine overall group interest.  If interest prevails....

· Plan a date and time for the event and determine attendance (most grad students must be able to come, undergrads should come as available)

· Create an itinerary for the event; distribute this to SEAL members and make any necessary changes to itinerary based off feedback.

· Have fun and take pride in having the easiest job in SEAL.

Equipment Manager

The Equipment Manager is in charge of keeping track of lab equipment, such as oscilloscopes, multi-meters, and power supplies. (Computers and peripherals are the responsibility of the system administrator.)

· Categorize, label, and record new equipment ID info.

· Insure appropriate equipment with the EE department.

· Keep track of location of equipment in the lab and who has is responsible for it.

Librarian

The goal of the librarian is to maintain the SEAL library in order to facilitate easy use by SEAL members. This task consists of the following elements:

· Keeping the library shelve(s) neat and organized

· Ensuring prompt return of library materials

· Purchasing new materials when necessary

· Maintaining a current list of library materials

General Meeting Organizer

Your goal, as the meeting organizer, is to encourage SEAL students to give presentations at the general meetings. You will be in charge of preparing the schedule of presentations and updating it when appropriate. The following elements will help you with your duty:

· Send out an invitational email in the beginning of the quarter. The e-mail should contain the list of the general presentations dates and indicate which of those dates are vacant.

· Check whether any of the meetings are erroneously scheduled on holidays. We generally do not hold general meetings if there are no UW classes on that day.

· Be aware of the big conferences during the quarter for two reasons:

· If the conference is important and we will have visitors in the lab (such as CPAC sponsor meetings), the general meeting on that week is usually cancelled.

· The student who presents on the conference usually gives a presentation at the SEAL general meeting on the week right prior to the conference.

· Know if any of the graduate students have their defenses during the quarter. Those students have the first priority when scheduled for the presentations.

· Keep track of who had presented during the past quarter and who had not. Try to schedule the event such that every group is presented on the general meeting during the quarter.

· The first, and sometimes the second, general meetings of the quarter are conducted by Prof. Mamishev.

· Make sure you read all the information regarding the presentations in the SEAL Guide for New Students.

· If you cannot fill all scheduled meetings with volunteering speakers, contact Prof. Mamishev and assign speakers yourself.

Gadget Guy

The goal of the Gadget Guy is to maintain, inventory, investigate, test, and acquire "Gadgets" for lab activities. The task consists of the following elements:

· Maintaining gadgets such as the SEAL-Cam

· Research and potentially acquire new gadgets
· Test gadgets for a applicability
· Protect gadgets from "bad people"
Lab Manager

The goal of the lab manager is to act as a facilitator in maintaining and improving the lab.

It is the lab manager’s responsibility to:

· Assist others in developing and implementing lab improvement ideas

· Encourage others to keep their areas clean and organized

· Organize desk assignments 

· Keep a current Lab “map” of who is in charge of what areas

· Work with Task master to make sure people are doing their tasks

Awards and Recognitions

The goal of the Awards and Recognition Manager is to help SEAL undergraduates and graduates get more awards from all possible external sources. Specific tasks include

· Remind SEAL students especially undergraduate students to actively search and apply for available scholarships/awards

· Get the odds information for each scholarship/award and help SEALs make good judgments before applying for them

· Help SEALs understand the generic philosophy for scholarship application

· Make statistics on SEAL's award winning history and generate marketable data for the strategic growth of the lab

Ergonomics

er·go·nom·ics

1) .(used with a sing. verb) The applied science of equipment design, as for the workplace, intended to maximize productivity by reducing operator fatigue and discomfort.

2) (used with a pl. verb) Design factors, as for the workplace, intended to maximize productivity by minimizing operator fatigue and discomfort: The ergonomics of the new office were felt to be optimal.

Bottom Line: Ergonomics coordinator is in charge of purchasing anything the lab needs that will make things run smoother in the lab.

Walls

The goal of the person responsible for walls is to ensure that the work by research groups is made visible in the lab (via posters, papers etc). The specific tasks include the following:

· Putting up current posters representing work done by each research group preferably near the group’s location in the lab.

· Monitoring the materials on the message board and updating documents when required.

· Updating the awards wall when a student within the lab wins a significant award.
8.2. [U] Lab improvement contest 

Each quarter, all students are invited to participate in the SEAL Lab Improvement Contest. During the quarter, you are supposed to come up with at least one lab improvement and enter it in writing on SEAL board. The winner of the contest gets the prize: lunch with Prof. Mamishev in Faculty Club. The winner is usually announced at the first general meeting of the subsequent quarter.

The idea can be the most trivial and require as little as one minute to implement. Many of you will come up with little improvements naturally, just remember to write them down before the end of the quarter. It is ok to have an idea without implementation, although winning in this case is not possible.
8.3. Summer Registration

 [Email from Frankye Jones]:
For SUMMER QUARTER only, students with RAs/TAs (and most fellowships) may register for 5 credits and still be considered fulltime.  Exception: students registering for 700 (thesis) or 800 (dissertation) may register for 2 credits and still be considered fulltime.  Students registering for anything other than 700/800 will have social security charges to their checks if they register for fewer than 5 credits (IRS rules).

Further exceptions: *new* international students registering for the first time must register for 10 credits, so faculty who have new students arriving should plan for full tuition payment.  Students with some fellowships may be required to register for 10 credits - check your fellowship.

Those of you with RAs should try to keep the registration to 5 (or 2 in the case of registering for 700 or 800), since that helps lower the cost of tuition amount charged to the professor's grant. 

For students registering for 2 credits, the operating fee for grants is $603. (Student pays $38). For students registering for 5 credits, the operating fee for grants is $1504. (Student pays $94).

8.4.  Equipment

8.4.1. General equipment available in the lab

Computers:

· About 25 desktops PC’s

· Two laptops

Printers:

· Ink-jet color printer 

· B/W LaserJets

· Laser color printing is available from the department

Also:

· High quality digital photo camera

· Digital video camera

· Scanner and copier

· Digital presentation color projector

8.4.2. Purchasing

Purchasing of large items should be through purchase order system, unless there is a huge rush. As with all other paperwork, do not trust university bureaucracy system to process your papers. Your paperwork will be lost, mishandled, and misdirected. Every time you fill a purchase order, put it in your log and if nothing happens after a week, check back with the system.

8.5. [U] Computing

8.5.1. Data backup

As you move to larger projects, backing up your data becomes extremely important. Please make sure you save and backup your work regularly. The world is full of people who had lost several years worth of their efforts because their computer was stolen or crashed. There are many programs (e.g. Mr. Mirror) that will back up your data over the network at regular intervals (daily is the best) without any efforts on your side. In addition, make copies on ZIP disks or other hard media regularly.

[Email from Fred Sayre:]

There has been a push to have automatic backup of SEAL student's data in the lab.  With the new additional space on the server this has become an important thing for people to do, to save time and minimize loss when there are computer problems.

The program is located at:

\\sealnet.ee.washington.edu\archives\Software\BACKUP\

Instructions for instillation:

1.      Double click the trial software to install.

2.      Open up the install folder on your computer. It should be under C:\Program Files\LIUtilities\WinBackup

                Replace the WinBackup.exe file in the install folder with the one that is on the server. 

3.      Open the program, and click enter key.

                Enter a name and organization, type a serial number greater than 6 digits, (i.e. 0000000)

4.      The backup wizard should start, showing you how to add files to be backed up.  You may want to create a folder to save work to that you can also schedule periodic back ups.

                Once you have created a backup job, then when it is highlighted, you can select a folder in the "Save backup to" field and create a backup file. 

                Please save this file in the BACKUP (\\sealnet.ee.washington.edu\archives\BACKUP) folder on the server, in a folder with your name on it.  Then click schedule backup to set regular intervals to backup your data.

5.      If you ever want to restore your data, you can click the restore button, find the backup file, and retrieve any files that you need by saving them either back to the place you backed them up from, or to another location.

Please ask me if you need any help in setting this up. Also, please only save your work and necessary files.  Do not save mp3's videos, games or anything else that takes up a lot of space and does not generally belong on the server.

I would also appreciate it if people would go through the "backups" folder on the server and delete anything they know is out of date, or not being used anymore.
8.5.2. Operating system

Windows is a fragile operating system. It needs its space, similar to your personal bubble. The difference is, when someone has there personal bubble invaded, usually only the invader and the invaded get 'punished'. But when an operating system has its space violated, "BAD" things happen to everyone trying to use it. Think of a food web, when one link doesn't do it's part, species can die.

The point I'm getting at is: Don't fill up the C: drive on the computers you are working on. There should not be any HD with less than 200MB free ( < 1MB is a VERY BAD THING ).

8.6.  Purchasing

8.6.1. How to Use ProCard

· Fill out a Purchase Order (P.O.) with budget number and name (same as before)

· Turn in P.O. to admin assistant (Judy Petersen) 

· If amount is under $2000, we can use a ProCard (Prof. Mamishev has one) to purchase it in the some way one purchases it with a regular credit card. University takes care of the billing. 

8.6.2. Main Advantages of Pro Card

· Petty cash takes a long time to get back. 

· With Pro Card, you do not have to pay out of pocket. If you can anticipate what you need in advance, then you can submit the P.O. to Judy and she will purchase it for you. 

· If you are already using P.O.s for everything, then the only advantage is that ProCard purchases are often faster and simpler than P.O. purchases. 

Do not be afraid to ask for resources. In general, we would rather spend money than see you waste your time on trivial issues. Please keep track of all your expenses: xerox copies or receipts, dates, and description. Our financial system is very inefficient, and your record may be crucial.

8.6.3. Ordering t-shirts

In the past, we’ve ordered our t-shirts from the website www.customink.com. The t-shirts there run about $9 each for a batch of 30 white, single-color ink, with free shipping. In the past we’ve gotten the Guildan 100% cotton t-shirts. The 50/50 shirts seem ok too, and are less expensive (and less heavy, which might be a good reason to switch over).  The more colors you get, the more expensive it is. Also, the colored shirts are more expensive than the white ones. You can get the quote directly and immediately on the site, which is convenient. 

Customink is a site where you design “directly” on the t-shirt. Once you get to the webpage of the shirt you want, say for example http://www.customink.com/cink/r.jsp?R= for the cotton t-shirt, click on the t-shirt graphic and it will take you to the “design lab”. From there it’s a matter of following the instructions. It will show you a graphic of a t-shirt, front and back, and you have to paste your design on and submit. 

This site was the cheapest I found when I was looking for shirt printing sites three years ago. Prices and companies since then may have changed. 

Also, there was a local woman named Sue that had connections to cheap t-shirt printing. She was somehow associated with Roosevelt High School and FIRST. I believe FIRST had her print last year’s t-shirts, as well as for 2002. She was slightly cheaper than customink. Her phone number is (206) 522-3255. Going through her is slightly more complicated than going through customink because you have to make to-scale physical printouts and give them to her. 

8.7. [U] Problems

Feel free to come to me with your problems, and try to do it before things get worse. Students often have the same types of difficulties; most likely, your problem is not unique and there are several known solutions for it. 
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9. Checklists and Forms

9.1. [U] Undergraduate Student Checklist

Te be completed before the starting in SEAL:

ٱ Read Chapter 1 of SEAL Guide For New Students 

ٱ Complete SEAL Undergraduate Research form

ٱ Obtain key card access to 215 suite and 059 room using the form from the central EE office (also available from SEAL billboard)

ٱ Obtain desk and computer (sometimes shared) 
ٱ Complete the paperwork, e.g. registration for EE 499 credits or scholarship applications

ٱ Make a list of scholarships and fellowships you are eligible for in the next three months

Te be completed in the first week:

ٱ Find answers to questions listed in the subsection 2.1.1 of this manuscript.

Te be completed by the end of the first quarter:

ٱ Read the Generic Report Template (PowerPoint Presentation)
ٱ Submit by email the end-of-quarter report, formatted after the SEAL Generic Report Template. The report must have an approving electronic signature of the supervising graduate student. Include answers to questions from Starting a Project list above, plus answers to these questions:

Results

· What are the results of your work?

· What conclusions are you able to draw?

Next Steps

· What are the open questions with this project?

· What would you work on if had more time? 

Management Task

· What exactly was your management task?

· What have you done?
· What recommendations for the future do you have? 

ٱ About two weeks from the end of the quarter, have a meeting with the advisor, clarifying whether you will continue with the lab in the next quarter and addressing all related issues, which could be financial, organizational, personal, and so on.

9.2.  Graduate student checklist

The following checklist must be completed by all graduate students before they start writing academic manuscripts (e.g. conference papers, journal papers, or theses). Normally, the graduate students are expected to complete the entire checklist by the end of their first quarter with SEAL. Advanced undergraduate students who participate in writing academic manuscripts are expected to complete this checklist as well. To achieve this task, it is highly advisable to read a small portion of material every day, as opposed to cramming it all in one weekend.

Within the first year, all SEAL graduate students should take TC 509, a graduate-level technical communication course – or have an approved by lab director excuse for not taking it. 

SEAL Initial Skills Checklist for Graduate Students

all reading and video materials are in SEAL Library and at  http://www.ee.washington.edu/research/seal/resources/

Te be completed before the start of the first quarter in SEAL:

□ Read the SEAL Guide for New Students (GFNS) (deep reading, not just scan). 
□ After reading the GFNS, submit a list of corrections and suggestions for improvement
Te be completed by the end of the first quarter in SEAL:

Typesetting Skills:
□ Writing a Paper in MS Word (PowerPoint Presentation and video series)
Writing Skills:
□ Read Dave Patterson’s Writing Advice
□ Read Strunk and White

□ Read The Craft of Scientific Writing, by Michael Alley 

□ Read How to Avoid the Reviewer’s Axe
□ Make a plan for taking TC 509

Project Management:

□ Read SEAL Guide For New Students

□ Make a list of project stakeholders and start sending monthly reports to them

□ Make a list of scholarships and fellowships you are eligible for

□ Make a list of journals in your field and their impact factors

□ Make a list of the most significant conferences in your field

□ Make a Gantt chart for your degree 

General Knowledge about Research and Academia:
□ Read Everything I wanted to know about C.S. graduate school at the beginning but didn't learn until later
□ Click inside every link on SEAL internal webpage (not necessarily to read it all, but at least to know what is inside)

□ Read How to Have a Bad Career In Research/Academia by Dave Patterson

Te be completed by the end of the second quarter in SEAL:

□ Read You and Your Research by Richard Hamming 

□ Read Technology and Courage by Ivan Sutherland 

□ Read Guidelines and Philosophy for Academic Life By Kris Pister (UCB)

□ Read Creativity, A Chapter From The Book "The Art of Doing Science And Engineering: Learning to Learn" By Richard W. Hamming
□ Read Ten Lessons on Clarity and Grace
Te be completed each quarter in SEAL:

□ Make sure your undergraduate research assistants (UGRAs) are on the mailing list

□ Make sure your UGRAs have read the appropriate portions of GFNS and signed the SEAL Undergraduate Research form.

□ If you need new UGRAs, make sure to send the project description to HR before the end of week 5.

9.3. [U] Undergraduate Research Form

The next page presents the SEAL Undergraduate Research Form, to be filled out by each undergraduate student in the beginning of each quarter. Undergraduate students who achieved Level 3 do not need to submit this form.

SEAL Undergraduate Research Form

This form has been created to improve communication with undergraduate researchers following failure of several students to meet research project requirements. Most students are intelligent enough to conduct undergraduate research, but many of them cannot manage their schedule properly. The message is: do not get involved in research if you do not have enough time for it. 
· Your full name  ____________________________________

· Your nickname, if any  _______________________

· Your university email  ______________________________

· Your current GPA  ______

· The expected number of credit hours next quarter, not counting research credits: _____ 

(14 such credits is the maximum allowed in SEAL)

· Are you taking any particularly time-consuming classes, including:

____EE478           ____EE477        ____EE 415       ____EE476     ____CS461  

If you are taking two of these courses in one quarter, you should not sign up for research in SEAL in this quarter. If you are taking one of these, we have to discuss your ability to handle research schedule requirements before you are approved.

     ●  Do you have a time-consuming job / volunteering activity / hobby that may interfere with research in SEAL  ( Yes /  No ) ?
     ●  Have you read the Guide for New Students, Chapter 1?  ( Yes /  No ) ?

Personal statement
I have carefully read Chapter 1 of SEAL Guide for New Students, and I understand requirements and opportunities for undergraduate researchers in SEAL. I plan to spend adequate amounts of time working on the project every week and continually improve my knowledge and skills. I will not be late for weekly research meetings. I will make notes of tasks at these meetings and will follow up on them. I will find balance between my classes, extracurricular activities, and research work. I understand that my grade will be lowered or changed to incomplete if I fail to perform adequately.

________________                 _________________                     _________________

Name (printed)


 Signature



Date

Approved for research, added to mailing list: __________________________




        


Authorized  signature


10. IRA (poem by Alex Mamishev)

An ideal research assistant (IRA) works on the project that is challenging, interesting, and educational to him or her. The IRA does not need constant reminders of tasks and goals of the project, constant threats and promises to keep the work going. Instead, the IRA exhibits steady progress, clearly visible at weekly meetings. The IRA does not wait until the weekly meeting if interesting results are generated of if problems are creeping in. The IRA does not forget or ignore advisor's assignments and requests. The IRA does not seek excuses for a project not to be completed. Instead, the IRA adjusts schedule; buys, borrows, shares, or otherwise procures resources necessary for the project; looks for ways to achieve the goal, not to explain why it has not been achieved on time. The IRA understands the importance of deadlines. The IRA thoroughly documents the project by taking and filing meeting notes, recording experimental results, writing a high-quality final report, and providing all results in electronic form in a format that can be clearly understood by those who follow. The IRA presents results of her research through local poster presentations, followed by conference papers and journal articles. The IRA is aware of other projects in the lab and lends his or her knowledge and expertise to other students. Similarly, the IRA seeks help of other lab members as needed. The IRA is educated, creative, persistent, and intelligent person who seeks continuous improvement. I have never met the IRA, but I expect my RA's be not too far from this image.

11. Appendix A: Scholarships and Fellowships


	ODDS
	$$$
	NAME
	CONTACT
	DEADLINE
	ELIGIBILITY
	NOTES

	15%
	$3,000 
	AFCEA Ralph W. Shrader Graduate Scholarship
	http://www.afcea.org/scholarships/scholarships_details.asp?ID=6
	February
	
	
	
	
	US
	
	
	N
	Scholarships of $3,000 each will be awarded to full-time postgraduate students currently working toward a master's degree in electrical, computer, chemical or aerospace engineering, mathematics, physics, computer science, computer technology, electronics, communications technology, communications engineering, or information management systems. 

	10%
	$15,000 
	AFCEA Fellowships
	http://www.afcea.org/scholarships/scholarships_details.asp?ID=7
	February
	
	
	
	
	US
	
	
	N
	Fellowships of $15,000 each will be awarded to full-time postgraduate students who have earned Master's degrees or the equivalent and who are currently enrolled in a doctoral degree program in electrical, electronic, chemical or communications engineering, physics, math, or computer science. The dissertation title or abstract of the specific area of research is required.

	8%
	$22,000 with M.S., $16,000 without M.S.
	Harriett G. Jenkins Predoctoral Fellowship Program
	http://www.uncfsp.org/jenkins/welcome.asp
	February
	
	
	
	
	US
	
	
	N
	The Harriett G. Jenkins Pre-doctoral Fellowship provides full-time graduate students (master's and doctoral level) who are underrepresented in the science, technology, engineering and mathematics (STEM) disciplines up to 3 years of funding and support. Fellowship awards have a 3 year maximum tenure, and recipients study the following disciplines, amongst others: Aeronautics / Aerospace Engineering Environnemental Sciences Astronomy Life Sciences Bioengineering Materials Sciences Biology Mathematics Chemistry 
 Meteorology/Atmospheric Science Computers / Computer Science Neuroscience Earth Sciences Physics Engineering Science Education 

	
	$16,000 a year
	National Security Education Program
	http://www.iie.org/programs/nsep/nsephome.htm
	February
	
	
	
	
	US
	
	
	
	NSEP focuses on geographic areas, languages, and fields of study deemed critical to U.S. national security. NSEP scholarships are intended to provide support to U.S. undergraduates who will pursue the study of languages and cultures currently underrepresented in study abroad and critical to U.S. national security. Study of a foreign language appropriate to the identified country must be part of each proposal. In addition, you must meet any language requirements of the study abroad experience you propose. The language component should incorporate opportunities to learn a language in a meaningful context, including instruction and application both inside and outside the classroom setting. The NSEP service requirement stipulates that an award recipient work in the Departments of Defense, Homeland Security, State, or the Intelligence Community. If, after making a full and good faith effort (according to conditions and rules established by NSEP), an award recipient demonstrates to NSEP that no appropriate position is available in one of these agencies, he or she may work in any U.S. federal department or agency.

	
	$800 (maximum)
	IEEE Regional Student Paper Contest
	http://www.ieee.org/portal/index.jsp?pageID=corp_level1&path=membership/students/awards&file=sc_studentpaper.xml&xsl=generic.xsl
	March 15 (Annually)
	
	
	
	
	
	
	
	N
	Ten regional paper contests to recognize technical, written, and verbal communication skills. 

	varies
	$3,000 for whole summer or $1,500 per quarter for two quarters
	Washington NASA Space Grant Undergraduate Research
	http://www.waspacegrant.org/
	February
	
	
	
	
	
	
	UW
	
	

	6%
	$2,300 stipend * 12 months, all tuition and fees covered
	Dept. Homeland Security Graduate Fellowships
	http://www.orau.gov/dhsed/
	February
	
	G
	
	
	US
	
	
	N
	Areas of study include:  physical, biological, social and behavioral sciences including science policy, engineering, mathematics, and computer science. One off-campus internship at a DHS-designated facility will be required. It is expected that this research experience will occur during the summer of 2005.

	3%
	$1,000 stipend * 9 months, all tuition and fees covered
	Dept. Homeland Security Undergraduate Scholarship
	http://www.orau.gov/dhsed/
	February
	U
	
	
	
	US
	
	
	N
	Areas of study include:  physical, biological, social and behavioral sciences including science policy, engineering, mathematics, and computer science. One off-campus internship at a DHS-designated facility will be required.  It is expected that this internship experience will occur during the summer between your junior and senior years.  During the internship, the stipend will increase to $500/week. 

	
	$17,000 stipend, $3,000 research budget available
	IEEE Life Member Graduate Fellowship
	http://www.ieee.org/organizations/history_center/fellowship.html
	February 1, 2005
	
	G
	
	
	
	
	
	N
	Candidates with undergraduate degrees in engineering, the sciences, or the humanities are eligible for the Fellowship. For pre-doctoral applicants, however, the award is conditional upon acceptance of the candidate into an appropriate graduate program in history at a school of recognized standing. In addition, pre-doctoral recipients may not hold or subsequently receive other fellowships, but they may earn up to $5,000 for work that is directly related to their graduate studies. Pre-doctoral Fellows must pursue full-time graduate work and evidence of satisfactory academic performance is required. These restrictions do not apply to post-doctoral applicants. The Fellow is selected on the basis of the candidate's potential for pursuing research in and contributing to electrical history

	
	$2,500 or $1,000
	SAMPE Undergraduate Awards Program
	http://www.sampe.org/studentp.html
	February 1, 2005
	
	
	
	
	
	
	
	
	

	2%
	$7,500 
	Barry M. Goldwater Scholarship
	http://www.act.org/goldwater/
	February (campus nomination)
	U
	
	
	
	
	
	
	N
	The Barry M. Goldwater Scholarship is a premier award for undergraduates preparing for careers in engineering, math, and the natural sciences. It awards up to $15,000 to approximately 300 sophomores and juniors to cover junior and senior year expenses.
Campus contact: Undergraduate Scholarship Office, 120 Mary Gates Hall 

	
	varies
	Mortar Board Alumni Scholarships
	https://students.washington.edu/mortarbd/member.shtml#scholarships
	March
	
	
	
	
	
	
	
	
	

	6%
	$2,000 
	AFCEA General John A. Wickham Scholarship
	http://www.afcea.org/education/scholarships_details.asp?ID=4
	March
	U
	
	
	
	US
	
	
	N
	Scholarships of $2,000 each will be awarded to full time students currently enrolled in accredited degree-granting 4-year colleges or universities in the U.S. Candidates must be at least second-year college students, enrolled full time as sophomores or juniors at the time of application. working toward a degree in electrical, computer, chemical or aerospace engineering, computer science, physics, or mathematics, and must have a GPA of 3.5 on 4.0 scale or better.

	20%
	$3,125 
	Computer Science, Engineering, and Mathematics Scholarship
	http://www.engr.washington.edu/score/CSEMS_scholarship04.pdf
	March
	U
	
	
	
	
	GC
	UW
	
	CSEMS student recipient must meet the following criteria:
 Demonstrated financial need, defined for undergraduate students by the US Department of Education rules for Federal financial aid (if you have questions, please check with the UW Financial Aid office located at 105 Schmitz Hall); and
- Full-time enrollment in computer science, engineering, and/or mathematics degree programs at 
undergraduate level during each quarter of the 2005-2006 academic year.

	2%
	$50,000 maxmimum covers tuition, room, board, books, and other required fees for grad school
	Jack Kent Cooke Foundation Graduate Fellowship Program
	http://www.jackkentcookefoundation.org/jkcf_web/content.aspx?page=Grad
	May 1, 2005
	U
	
	
	
	
	
	
	N
	Candidates for this scholarship must be nominated by the Jack Kent Cooke Foundation Faculty Representative at their undergraduate institution. Candidates may not apply directly to the Foundation for this program.  Please see the Guidelines for more details.  If you have questions after reviewing the materials, call 1-800-498-6478.

	50%
	$1,500 or $2,000 a quarter
	EEIC and Grainger Undergraduate Scholarships
	http://www.ee.washington.edu/energy/apt/grainger/scholarships.html
	April
	U
	
	
	
	
	
	UW
	
	The Grainger Scholarships for undergraduates are merit-based awards. Eligibility is limited to juniors and seniors who are U.S. Citizens or Permanent Residents and have completed* EE 351 (Intro to Electrical Energy Devices and Systems), and who intend to maintain enrollment in the power engineering curriculum, including EE 399, EE 452, EE 453, EE 454, EE 455, EE 456, EE457 and EE 499. Students who have demonstrated practical experience with power engineering applications through independent projects or through participation in engineering student team projects will be given special consideration by the selection committee. The maximum duration of the Grainger Scholarship for any student is two years.

* students who are enrolled in EE 351 are also eligible to apply

	5%
	$1,500 a quarter
	Mary Gates Undergraduate Leadership Grant
	http://www.washington.edu/oue/mge/programs.html
	April
	U
	
	
	
	
	
	UW
	
	Currently enrolled UW undergraduate students who have not yet earned a bachelor's degree are eligible to apply. Students must be enrolled full-time (12 or more credits) during the quarters in which they receive the grant, except for summer quarter. To receive funding for summer quarter students must be registered for at least one credit. Depending on the duration of the activity you propose, you may apply for a two- or three-quarter grant of $1,500 per quarter. Grant funds are intended to help with your educational costs, freeing you from obligations which compete for time and energy you could direct to achieving your larger goals. Grant funds are an investment in you, not in projects. 

	25%
	$5,000 
	UW College of Engineering (EE) Scholarships
	http://www.engr.washington.edu/score/scholarship.html
	April
	U
	
	
	
	
	
	UW
	
	Approximately 35 scholarships available for undergraduate EE students per year. 

	50%
	$2,500 
	Society of Hispanic Prof. Engineers Scholarship
	http://www.shpefoundation.org/scholarship-program.html
	May
	U
	G
	
	
	
	
	
	
	Scholarships are awarded at the beginning of each academic year based upon academic achievement, financial need, involvement in campus and community activities, career goals and counselor recommendation. 

	2%
	$50,000 maxmimum covers tuition, room, board, books, and other required fees for grad school
	Jack Kent Cooke Foundation Graduate Fellowship Program
	http://www.jackkentcookefoundation.org/jkcf_web/content.aspx?page=Grad
	May 1, 2005
	U
	
	
	
	
	
	
	N
	Candidates for this scholarship must be nominated by the Jack Kent Cooke Foundation Faculty Representative at their undergraduate institution. Candidates may not apply directly to the Foundation for this program.  Please see the Guidelines for more details.  If you have questions after reviewing the materials, call 1-800-498-6478.

	5%
	$3,000
	ASHRAE Scholarship Program Engineering Technology Scholarship
	http://www.ashrae.org/template/AssetDetail/assetid/23628
	May 1, 2005
	U
	
	
	
	
	
	
	N
	Three scholarships are available: two Associate Degree Engineering Technology Scholarships scholarships and one Bachelor Degree Engineering Technology Scholarship. Each scholarship provides $3000 for one year.

Applicants for the Associate Degree Engineering Technology Scholarship must be students who are enrolled full-time in an engineering technology program leading to an associate's degree and are pursuing a course of study that traditionally has been a preparatory curriculum for a career in HVAC&R.

Applicants for the Bachelor Degree Engineering Technology Scholarship must be students who are enrolled full-time in an ABET-accredited program leading to a bachelor's degree in engineering technology.

	
	$2,000 and prize awards ($5,000 , $3,000 , $2,000)
	Intel Student Research Contest
	http://www.intel.com/research/awards/
	June
	U
	G
	
	
	
	
	
	N
	The Intel Student Research Contest (ISRC) grants awards to students for research projects to be conducted at their school. Students work with their college or University professor, and consult with Intel researchers on their project. At the end of the research period, the students travel to Intel to present their results before a panel of experts and meet with senior Intel researchers.

	1%
	$5,000 
	Kelly Engineering Future Engineers Scholarship
	http://www.kellyengineering.com/ker/employer/Scholarship_Program?cat=Job%20Seekers
	June
	U
	
	
	
	
	
	
	N
	Demonstrated potential for and commitment to a career in engineering, as well as outstanding academic performance. Essays will also be judged based on depth of knowledge and awareness of the issue and/or challenge addressed, as well as creativity, composition and originality.

	
	$50,000 (grand prize)     $25,000 (graduate)                   $15,000 (undergraduate)
	Collegiate Inventors Competition
	http://www.invent.org/collegiate/overview.html
	June
(Competition begins in September, 2005)
	
	
	
	
	
	
	
	N
	Entries are judged on the originality and inventiveness of the new idea, process or technology. The entry must be complete, workable, and well articulated. Entries are also judged on their potential value to society (socially, environmentally, and economically), and on the scope of use. The judges' decisions are final. 

	
	$800 - $400
	IEEE Myron Zucker Award
	http://www.electrostandards.com/zucker.htm
	June
	U
	
	
	
	
	
	
	
	The Myron Zucker Undergraduate Student Design Awards honors three separate individual students or student teams and the students' associated electrical engineering department and is primarily for students enrolled in a Bachelor's program in Electrical Engineering or its equivalent.

	3%
	$300 - $100
	Engineering in Medicine and Biology Society Undergraduate Student Design Competition
	http://www.ieee.org/portal/index.jsp?pageID=corp_level1&path=membership/students/awards&file=sc_meddesign.xml&xsl=generic.xsl
	June 1, 2005
	?
	
	
	
	
	
	
	
	The competition involves designing and building an original device or product not currently offered on the market that applies engineering principles and technology to problems in medicine and biology. Other acceptable designs include a modification of an existing product, and may consist of hardware, software, or a combination of both.

	
	$2,500 
	NSPE PEI Scholarship Program
	http://www.nspe.org/scholarships/sc1-peg.asp
	June
	U
	G
	
	
	
	
	
	N
	This scholarship is designed for graduate students who are pursuing an MBA, a master's degree in engineering management, or a master's degree in public administration.

	
	$4,000 
	DEED research grant/internship
	http://www.appanet.org/research/index.cfm?ItemNumber=2671&sn.ItemNumber=2415
	July
	U
	G
	
	
	
	
	
	N
	

	10%
	$2,500 
	Arthur & Doreen Parrett Scholarship
	http://www.cwu.edu/~scholar/outside/US_Bank_Arthur_Doreen_Parrett.html
	July
	U
	
	
	
	
	
	UW
	
	Must be a resident of the state of Washington 
Completed at least the first year of higher education at time of application 
Enrolled full-time in the school of engineering, science, medicine or dentistry 

	
	$7,500 
	IEEE Daniel E. Noble Vehicular Technology Fellowship
	http://ewh.ieee.org/soc/vts/awards/noble/nobleindex.html
	August
	
	G
	
	
	
	
	
	N
	Recipients of this award are selected by a committee on the basis of the candidate’s
potential to contribute to the profession of Electrical and Electronic Engineering, specifically in the following areas. The Vehicular Technology Society embraces the interests of three major fields of engineering science, research and development. The society’s primary goal is to promote mutual interaction among engineers working in mobile radio communications, automotive electronics and ground transportation systems.

	
	$7,000 
	DEIS (Dielectrics and Insulation Society) Fellowship
	
	August
	
	G
	
	
	
	
	
	N
	

	4%
	$15,000 (up to)
	ASNT Fellowship (Society for NonDestructive Testing)
	http://www.asnt.org/keydocuments/awards/awards.htm
	Application Notices Out: September 1, 2005
Application Deadline:

15 October, 2005
	
	G
	
	
	
	
	
	N
	The ASNT Fellowship is a cash award, currently up to $15,000 per award, granted to an ABET accredited or equivalent educational institution to fund specific research in NDT at the postgraduate level (MS or PhD). Academic institutions with graduate educational research programs are invited to submit proposals each year. The award is made during the following Fall Conference. 

	50%
	$1,500 or $2,000 a quarter
	EEIC and Grainger Undergraduate Scholarships
	http://www.ee.washington.edu/energy/apt/grainger/scholarships.html
	September 29, 2004
	U
	
	
	
	
	
	UW
	
	The Grainger Scholarships for undergraduates are merit-based awards. Eligibility is limited to juniors and seniors who are U.S. Citizens or Permanent Residents and have completed* EE 351 (Intro to Electrical Energy Devices and Systems), and who intend to maintain enrollment in the power engineering curriculum, including EE 399, EE 452, EE 453, EE 454, EE 455, EE 456, EE457 and EE 499. Students who have demonstrated practical experience with power engineering applications through independent projects or through participation in engineering student team projects will be given special consideration by the selection committee. The maximum duration of the Grainger Scholarship for any student is two years.

* students who are enrolled in EE 351 are also eligible to apply

	50%
	$1,500 a quarter
	Mary Gates Undergraduate Research Grant
	http://www.washington.edu/oue/mge/programs.html
	October 22, 2004
	U
	
	
	
	
	
	UW
	
	Currently enrolled UW undergraduate students who have not yet earned a bachelor's degree are eligible to apply if they have been participating in a faculty member's research activities since at least the beginning of the quarter in which they are applying. Students must be enrolled full-time (12 or more credits) during the quarters in which they receive the grant, except for summer quarter. To receive funding for summer quarter students must be registered for at least one credit. Prior and new applicants are given equal consideration in the review process. Students whose ideas and circumstances do not seem to fit within the framework of the program should discuss their situation with Jodene Davis, Mary Gates Endowment for Students Coordinator

	5%
	$1,500 a quarter
	Mary Gates Undergraduate Leadership Grant
	http://www.washington.edu/oue/mge/programs.html
	October 18, 2004
	U
	
	
	
	
	
	UW
	
	Currently enrolled UW undergraduate students who have not yet earned a bachelor's degree are eligible to apply. Students must be enrolled full-time (12 or more credits) during the quarters in which they receive the grant, except for summer quarter. To receive funding for summer quarter students must be registered for at least one credit

	
	$5,000 
	DEED Senior Technical Design Project
	http://www.appanet.org/research/index.cfm?ItemNumber=2671&sn.ItemNumber=2415
	October
	
	
	
	
	
	
	
	
	

	2%
	$25,000 a year (up to five years)
	Hertz Foundation Fellowship
	http://www.hertzfoundation.org/app.html
	October 29, 2004
	
	G
	
	
	US
	GC
	
	N
	Evidence of exceptional creativity, broad understanding of physical principles, and outstanding potential for innovative research is expected. 
Eligible applicants for Hertz Fellowships must be students of the applied physical sciences who are citizens or permanent residents of the United States of America, and who are willing to morally commit to make their skills available to the United States in time of national emergency (see our Moral Commitment section). 
College seniors wishing to pursue the Ph.D. degree in any of the fields of particular interest to the Foundation, as well as graduate students already in the process of doing so, may apply. 

	
	$16,000 
	NPSC Graduate Fellowship
	http://www.npsc.org/students/info.html
	November
	
	G
	
	
	US
	
	
	N
	NPSC welcomes applications from any qualified U.S. citizen who has the ability to pursue graduate work at an NPSC member institution. NPSC attempts to recruit a broad pool of applicants with special emphasis on underrepresented minorities and women. Applicants should be in one of the following categories: 
Be in your senior year with at least a 3.0/4.0 GPA 
Be in your first year of a graduate program pursuing a Ph.D. 
Be in a terminal master's program (your university offers no Ph.D. in your discipline). 
Be returning from the workforce with no more than a master's degree 

	
	$20,000 
	AAUW American Fellowship
	http://www.aauw.org/fga/fellowships_grants/american.cfm
	November 15, 2004
	
	G
	
	W
	
	
	
	N
	American Fellowships support women doctoral candidates completing dissertations or scholars seeking funds for postdoctoral research leave from accredited institutions. Applicants must be U.S. citizens or permanent residents. Candidates are evaluated on the basis of scholarly excellence, teaching experience, and active commitment to helping women and girls through service in their communities, professions, or fields of research.

	
	$1,000 
	IEEE AT&T Labs Student Enterprise Award
	http://www.ieee.org/portal/index.jsp?pageID=corp_level1&path=membership/students/awards&file=sc_att.xml&xsl=generic.xsl
	November 15, 2004
	U
	G
	
	
	
	
	
	N
	The objective of the competition is to provide the opportunity for IEEE Student members to work with others on an engineering project, while simultaneously strengthening Student Branch programs. Topics may be of a technical or non-technical nature ranging from research on state-of-the-art technology to community service programs.

	25%
	$10,000 (not specified, a stipend)
	GEM Fellowship Program
	http://was.nd.edu/gem/gemwebapp/gem_00_000.htm
	November 1, 2004
	
	G
	M
	
	
	
	
	N
	The GEM Fellowship programs are designed to offer opportunities for underrepresented minority students to obtain MS degrees in engineering and Ph.D. degrees in engineering and the natural and physical sciences through a program of paid summer internships and graduate financial assistance.

	
	$3,000 
	ASNT Undergraduate Award
	http://www.asnt.org/keydocuments/awards/awards.htm
	December 15, 2004
	U
	
	
	
	
	
	
	N
	The Engineering Undergraduate Award was created to provide engineering undergraduate students with an incentive to choose NDT/NDE as their field of specialization. Students must be enrolled in ABET accredited engineering programs in the US or in ABET equivalent programs outside the US. 

The award is a cash award which is $3,000 per award up to three awards per year. 

	
	$25,000 
	Link Foundation Energy Fellowship
	http://www.linkenergy.org/guidelines.html
	December 1, 2004
	
	G
	
	
	
	
	
	N
	The applicant must be working toward a Ph.D. in an academic institution.
(Please note that the applicant must be accepted in a Ph.D. program.) 
No limitations have been placed on citizenship. 
Fellowships are only tenable at U.S. and Canadian Universities. 

	
	varies
	Gates Millenium Scholars Program
	http://www.gmsp.org/
	January 14, 2005
	
	
	
	
	
	
	
	
	Students are eligible to be considered for a GMS scholarship if they: 
Are African American, American Indian/Alaska Native, Asian Pacific Islander American or Hispanic American, 
Are a citizen/legal permanent resident or national of the United States, 
Have attained a cumulative GPA of 3.3 on a 4.00 scale (unweighted) at the time of nomination, 
Will be entering a U.S. accredited college or university as full-time, degree seeking freshmen in the Fall of 2005, 
Have demonstrated leadership abilities through participation in community service, extracurricular or other activities, and 
Meet the Federal Pell Grant eligibility criteria.

	50%
	$1,500 a quarter
	Mary Gates Undergraduate Research Grant
	http://www.washington.edu/oue/mge/programs.html
	January 21, 2005
	U
	
	
	
	
	
	UW
	
	Currently enrolled UW undergraduate students who have not yet earned a bachelor's degree are eligible to apply if they have been participating in a faculty member's research activities since at least the beginning of the quarter in which they are applying. Students must be enrolled full-time (12 or more credits) during the quarters in which they receive the grant, except for summer quarter. To receive funding for summer quarter students must be registered for at least one credit. Prior and new applicants are given equal consideration in the review process. Students whose ideas and circumstances do not seem to fit within the framework of the program should discuss their situation with Jodene Davis, Mary Gates Endowment for Students Coordinator

	5%
	$1,500 a quarter
	Mary Gates Undergraduate Leadership Grant
	http://www.washington.edu/oue/mge/programs.html
	January 
	U
	
	
	
	
	
	UW
	
	Currently enrolled UW undergraduate students who have not yet earned a bachelor's degree are eligible to apply. Students must be enrolled full-time (12 or more credits) during the quarters in which they receive the grant, except for summer quarter. To receive funding for summer quarter students must be registered for at least one credit

	4%
	$23,500 initially, with $1,000 increments per next three years
	National Defense Science and Engineering Graduate Fellowship
	http://www.asee.org/ndseg/
	January 7, 2005
	
	G
	
	
	US
	
	
	N
	Another mechanism for graduate student support is through portable fellowships, such as those awarded to U.S. citizens or nationals following a competition each year under the National Defense Science and Engineering Graduate (NDSEG) Fellowship Program. These portable fellowships allow the recipients to pursue their graduate studies at whichever U.S. institution they choose to attend.  The DoD has awarded approximately 2,000 fellowships since the program’s inception 16 years ago.

	
	$2,900 stipend/month, 10 months and all educational expenses
	AT&T Labs Fellowship
	http://www.research.att.com/academic/alfp.html
	January 
	
	
	M
	W
	
	
	
	N
	  An AT&T Labs Fellowship is the opportunity of a lifetime. Fellowships are available to outstanding minority and women students who are U. S. Citizens or Permanent Residents and who are pursuing PhD studies in computer and communications-related fields. Each recipient of a grant or fellowship is placed in a summer research internship the first summer. During these summers, the students work as a part of research teams on various ongoing projects within AT&T Labs.

	25%
	$10,000, $5,000
	AIAA Foundation Wright Brothers Graduate Awards
	http://www.aiaa.org/content.cfm?pageid=227
	31 January 
	
	G
	
	
	
	
	
	N
	The American Institute of Aeronautics and Astronautics Foundation, in conjunction with AIAA Technical Committees (TCs), is seeking applications for the AIAA Foundation Graduate Awards. These awards are intended for graduate-level students who indicate, by their approved department research, an interest in any of the areas listed. OPEN TOPIC GRADUATE AWARD
In order to allow for the greatest possible flexibility in research, the AIAA Foundation has made available up to four (4) “non-designated” graduate awards.  Eligible applicants must be actively participating in research endeavors in one of the more than 65 specialty areas represented by AIAA Technical Committees. 

	20%
	$2,000 
	AIAA Foundation Undergraduate Scholarship
	http://www.aiaa.org/content.cfm?pageid=226
	31 January
	U
	
	
	
	
	
	
	N
	The AIAA Foundation undergraduate scholarship program awards 30 scholarships of $2000 â€“ $2,500 to college sophomores, juniors, and seniors each year. All participants can apply to renew the scholarships annually until graduation. 

	
	$4,000 
	DEED research grant/internship
	http://www.appanet.org/research/index.cfm?ItemNumber=2671&sn.ItemNumber=2415
	January 
	U
	G
	
	
	
	
	
	N
	

	
	$5,000 (full year of tuition)
	Microsoft General Undergraduate Scholarship
	http://www.microsoft.com/college/scholarships/
	January 15, 2005
	U
	
	
	
	
	
	
	N
	Students applying for scholarships must be enrolled in a bachelor's degree program at a college or university in the United States, Canada, or Mexico at the time the application is submitted. Students must be enrolled full-time and be making satisfactory progress toward an undergraduate degree in computer science or computer engineering. Students in a related technical discipline, such as electrical engineering, math, or physics, with a demonstrated interest in computer science, may also apply. Because the scholarship is merit based, the student must maintain a 3.0 cumulative grade point average out of a possible 4.0

	8%
	$3,000 a semester, or $1,500 a month for summer
	INEL Undergraduate Student Fellowship
	http://education.inel.gov/university/undergraduate.asp
	Any time
	U
	
	
	
	
	
	
	N
	This program is open to students who have completed their freshman year at the time of appointment and are currently enrolled as a full-time student. All awards are contingent upon site access approval by the INEEL Office of Personnel Security. Participants will not be allowed at the INEEL until this approval is given. U.S. Citizenship or Permanent Resident Alien status is required. Applicant must maintain a cumulative GPA of 3.0/4.0.    
Duration  The fellowship term is 10-16 weeks for summer appointments and a minimum of 15 weeks for academic semester appointments. Renewals are competitive and require a yearly updated application.  

	
	$300 a week
	AWU Undergraduate Student Fellowships
	http://www.awu.org/AWU_corp_info/fellowsh.htm
	Year-round
	
	G
	
	
	
	
	
	N
	Associated Western Universities, Inc. (AWU) administers Graduate Student Internships/Fellowships to qualified master’s and doctoral degree candidates.  The awards are made available through funding from national laboratories, other federal agencies and industry and provide the opportunity to (a) conduct thesis or dissertation research or (b) explore research and technology career options or gain practical training at a sponsoring facility.  You do not need to be enrolled in an AWU member institution to apply.

	30%
	$3,000 
	UW EE Dept. Undergraduate Research Funding
	Professor Alexander Mamishev
	
	
	
	
	
	
	
	
	
	

	15%
	$5,000 
	Research Fellowships for Advanced Undergraduates
	http://www.washington.edu/research/urp/rfau.html
	June
	U
	
	
	
	
	
	UW
	
	Sponsored by the Washington Research Foundation and UW Undergraduate Research Program. These new $5000 fellowships support undergraduates who have shown promise as dedicated and creative researchers to continue their work in a science or engineering field throughout the academic year 2004-05. Students who plan to graduate no earlier than June, 2005 and who have completed at least three quarters of research are encouraged to apply. Applications are due June 4, 2004. 

	10%
	Varies
	Travel Awards for Undergraduates to Present Research
	http://www.washington.edu/research/urp/urta.html
	Year-round
	U
	
	
	
	
	
	UW
	
	These new awards help make it possible for undergraduates to extend their research experience by contributing to important discussions of current research at professional conferences. Students who have had a paper or poster accepted to a conference may apply for funding for travel expenses and registration fees. Applications are accepted on a continuing basis.

	10%
	$3,500 - $1,000
	ISA Educational Foundation Scholarship
	http://www.isa.org/educationalfoundation/scholarships
	February 15, 2005
	U
	G
	
	
	
	
	
	N
	Educational Foundation Scholarship: Recipients of awards are full-time college or university students in either a graduate, undergraduate, or 2 yr. degree program with at least an overall GPA of 3.0 on a 4.0 scale. Students should be enrolled in a program in automation + control or a closely related field.

	
	One year full tuition
	UW Alumnae Board Scholarship
	http://www.uwalum.com/uwab
	March 1, 2005
	U
	
	
	
	
	
	UW
	
	Eligibility Requirements:

1.  Resident of Washington State at the time of application.
2.  Undergraduate (any year), including transfer students, but not current
degree holders
3.  Will be or is attending the UW.
4.  Freshman or Running Start applicants - GPA of 3.5 and above
5.  Freshman: Combined SAT scores over 1000 and/or ACT scores over 22
6.  Sophomore, Junior, Senior applicants - GPA of 3.0 or above
7.  Parent's 2004 adjusted gross income below $85,000
8.  Applicants must apply for 2004-2005 FAFSA
20 scholarships awarded

	
	$4,000 
	DEED Student Research Grant
	http://www.appanet.org/research/index.cfm?ItemNumber=2671&sn.ItemNumber=2415
	July 15, 2005
	U
	
	
	
	
	
	
	N
	DEED student research grants/internships support students studying in energy-related disciplines, increase awareness of career opportunities in public power, and provide assistance to DEED member utility sponsors.

Each year up to ten, $4,000 student research grants and internships are awarded to students conducting research on an energy-related project.  Students must be sponsored by a DEED member utility and are required to write an abstract and final report at the completion of the project. 

	
	$4,000 
	DEED Student Research Grant
	http://www.appanet.org/research/index.cfm?ItemNumber=2671&sn.ItemNumber=2415
	January 15, 2005
	U
	
	
	
	
	
	
	N
	DEED student research grants/internships support students studying in energy-related disciplines, increase awareness of career opportunities in public power, and provide assistance to DEED member utility sponsors.

Each year up to ten, $4,000 student research grants and internships are awarded to students conducting research on an energy-related project.  Students must be sponsored by a DEED member utility and are required to write an abstract and final report at the completion of the project. 

	
	$5,000 
	DEED Technical Design Project
	http://www.appanet.org/research/index.cfm?ItemNumber=2671&sn.ItemNumber=2415
	October 15, 2005
	U
	G
	
	
	
	
	
	N
	The DEED technical design project is intended to promote the involvement of students studying in energy-related disciplines in the public power industry. One $5,000 TDP is awarded each year to a student or group of students conducting research on an energy-related project.  The award recipient(s) also receive travel reimbursement up to $3000 to present their project during the annual APPA Engineering and Operations Technical Conference. The TDP does not require a utility sponsor.


To import data from Excel spreadsheet:
1. Select cells

2. Ctrl + C to Copy

3. In the Word document, File ( Page Setup ( Orientation : choose “Landscape”

4. Set all margins to .5” 

5. Ctrl + V to Paste

6. Highlight cells again in Word

7. Right click ( AutoFit ( AutoFit to Contents

8. Voila!

12. Appendix B: Equipment in SEAL

	Title
	Company
	Model
	Serial #
	Location
	Simple ID #

	Power Supply
	 
	 
	 
	 
	

	Triple Output DC Power Source
	Agilent
	E3630A
	MY 40005116
	Mikes' area
	PS - 01

	Photomultiplier Power Supply 
	Brandenburg
	472R
	481F
	Nels' area
	PS - 02

	BCD Programmable Power Source (X)
	Fluke
	4250A
	345011
	Nels' area
	PS - 03

	AC Power Supply
	Hampden
	H-REM-IA MPO
	37349
	Bing's area
	PS - 04

	DC Power Supply 
	Harrison Laboratories
	C515A
	N/A
	Dinh's area
	PS - 14

	Twin Low Voltage Power Supply
	Harrison Laboratories
	800A-2
	N/A
	Bing's area
	PS - 05

	Harrison 6515A DC Power Supply
	Hewlett Packard
	6515A
	6C0442
	Bing's area
	PS - 06

	Dual DC Power Supply
	Hewlett-Packard
	6255A
	2312A-06621
	Bing's area
	PS - 07

	HV DC Power Supply
	Hipotroincs
	R30B
	1050 - 1263
	Nels' area
	PS - 08

	DC Power Supply 
	LAMBDA
	LPD-422A-FM-W
	N/A
	Bing's area
	PS - 09

	AC Power Supply
	Pacific
	308AMX upc32
	198
	Bing's area
	PS - 10

	Sorensen Power Supply
	Raytheon
	SRL40-50
	471
	Nels' area
	PS - 11

	DC Power Source
	Tektronix
	PS280
	TW63293
	Nels' area
	PS - 12

	Programmable Power Source
	Tektronix
	PS2521G
	TW 52238
	Xiaobei's area
	PS - 13

	
	
	
	
	
	

	
	
	
	
	
	

	Oscilloscope
	
	
	
	
	

	100 MHz Digitizing Oscilloscope
	Hewlett Packard
	54501A
	2966A 05028
	Nels' area
	OS - 01

	100 MHz Digital Storage Oscilloscope 
	Tektronix
	2232
	B015722
	Nels' area
	OS - 02

	100 MHz Digital Storage Oscilloscope 
	Tektronix
	2232
	B015781
	Bing's area
	OS - 03

	100 MHz Digital Storage Oscilloscope w/mounting braket
	Tektronix
	2232
	B015658
	Nels' area
	OS - 04

	100 MHz Oscilloscope
	Tektronix
	2247A
	B031690
	Bing's area
	OS - 05

	400 MHz HDTV Scope
	Tektronix
	2467BHD
	17007848
	Bing's area
	OS - 06

	400 MHz Oscilloscope 
	Tektronix
	2467B
	B035953
	Bing's area
	OS - 07

	50 MHz Oscilloscope
	Tektronix
	2225
	103605
	Bing's area
	OS - 08

	Digital Ocilloscope
	Tektronix
	2430A
	B012226
	Xiaobei's area
	OS - 09

	Two Chanel  - Digital Phosphor Oscilloscope
	Tektronix
	TDS 3032
	B023838
	Mike's area
	OS - 10

	
	
	
	
	
	

	
	
	
	
	
	

	Charger
	
	
	
	
	

	Battery Charger
	Hitec
	CG330
	N/A
	Bing's area
	CH - 01

	
	
	
	
	
	

	 
	
	
	
	
	

	Soldering Station
	
	
	
	
	

	Magnify-lens & Lamp
	Electrix
	N/A
	N/A
	Nels' area
	SS - 01

	Soldering station & tips       Missing ask Dihn
	Metcal
	MX-500P-11
	MX1 58617
	Mikes' area
	SS - 02

	
	
	
	
	
	

	
	
	
	
	
	

	RCL Meter
	
	
	
	
	

	RCL Meter
	Fluke
	PM6304
	LO 810001
	Xiaobei's area
	RCL - 01

	RCL Meter
	Hewlett Packard
	4332A
	1703J01646
	Nels' area
	RCL - 02

	
	
	
	
	
	

	
	
	
	
	
	

	Multimeter
	
	
	
	
	

	8050A Multimeter
	Fluke
	8050A
	N/A
	Nels' area
	MM - 01

	8840A Multimeter
	Fluke
	8840A
	4712026
	Nels' area
	MM - 02

	Digital Multimeter
	Fluke
	8000A
	N/A
	Nels' area
	MM - 03

	Digital Multimeter    
	Fluke
	8010A
	N/A
	Bing's area
	MM - 04

	True RMS Multimeter
	Tektronix
	TX3
	B031032
	Mike's area
	MM - 05

	
	
	
	
	
	

	 
	
	
	
	
	

	Signal Generator
	 
	 
	 
	 
	 

	Synthesized RF Signal Generator   200kHz - 520MHz
	Fluke
	6070A
	4775002
	Nels' area
	SG - 01

	Synthesized RF Signal Generator 10kHz - 1050 MHz
	Fluke
	6060B
	3990212
	Nels' area
	SG - 02

	Synthesized Signal Generator         
	Fluke
	6010A
	3550000
	Nels' area
	SG - 03

	Pulse Generator
	Hewlett Packard
	8005B
	1627G01003
	Mike's area
	SG - 04

	Arbitrary Signal Generator  
	SONY / Tektronix
	AFG320
	J311386
	Xiaobei's area
	SG - 05

	Arbitrary Signal Generator   
	SONY / Tektronix
	AFG310
	J313243
	Mike's area
	SG - 06

	 
	 
	 
	 
	 
	

	15 MHz Function / Arbitrary Waveform Generator 
	Agilent
	33120A
	MY40026484
	Nels' area
	SG - 07

	this my be borrowed ask nels
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	

	 
	
	
	
	
	

	Other Instruments
	 
	 
	 
	 
	

	Muffle Furnace
	Blue M Electronics Company
	N/A
	N/A
	Xiaobei's area
	Gen - 01

	Power Platform
	Branetz BMI
	PP - 4300
	430EWA014
	Bing's area
	Gen - 02

	Chip Oven
	Delta Design
	9059
	59-21-4
	Mike's area
	Gen - 03

	Frequency Synthesizer
	Fluke
	6160B
	2685005
	Nels' area
	Gen - 04

	Network Analyser 300kHz - 6 GHz
	Hewlett Packard
	8753C
	3033A02051
	Nels' area
	Gen - 05

	Scale
	Kern
	RH120-3
	1749 - 209
	Xiaobei's area
	Gen - 06

	Universal Motion Controller / Driver
	Newport
	ESP300
	3726
	Xiaobei's area
	Gen - 07

	Food processor (Not used for food)
	Osterizer
	N/A
	N/A
	Xiaobei's area
	Gen - 08

	Frequency Response Analyzer
	Solartron
	S11250
	IF000456142
	Mike's area
	Gen - 09

	Multiplexer
	Solartron
	1281
	107171
	Nels' area
	Gen - 10

	Current Probe Amplifier
	Tektronix
	TM502A
	* B031077 and B02594
	MIkes' area
	Gen - 11

	Current Probe Amplifier
	Tektronix
	TM502A
	* B019331 and B014784
	Nels' area
	Gen - 12

	Crystal-Bolometer Amplifier          
	Unknown
	N/A
	N/A
	Nels' area
	Gen - 13

	Surge Transient Generator
	Velonex
	510
	13767
	Nels' area
	Gen - 14

	
	
	
	
	
	

	
	
	
	
	
	

	New Missing Instruments [3/23/04]
	
	
	
	
	

	(Frame Grabber)
	ATI
	ADS
	 
	Bing's area
	 

	Oven
	Delonghi
	 
	 
	Xiaobei's area
	 

	General Battery Charger
	Energizer
	 
	 
	Xiaobei's area
	 

	Graphic Multimeter
	Fluke
	867B
	 
	Nels' area
	 

	Scopemeter 
	Fluke
	199
	 
	Bing's area
	 

	DC Power Supply
	Hewlett Packard
	6241B
	 
	Bing's area
	 

	Oscilloscope
	Hewlett Packard
	1764A
	 
	Alexei
	 

	Regulated DC Power Supply
	Power Designs
	5005R
	 
	Nels' area
	 

	USB Instant VideoCD 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	

	Old Missing Instruments
	 
	 
	 
	 
	

	AC Reference Standard
	Fluke
	510A
	 
	 
	 

	Frequency Synthesizer
	Fluke
	6160B
	 
	 
	 

	Multi-Counter
	Fluke
	1910A
	 
	 
	 

	Multi-Counter
	Fluke
	1911A
	 
	 
	 

	Regulated Power Supply
	Heath Company
	PS-4
	 
	 
	 

	Dynamic Signal Analyzer
	Hewlett Packard
	3561A
	 
	 
	 

	Spectrum Analyzer 
	Hewlett Packard
	3582A
	 
	 
	 

	SWR Meter   
	Hewlett Packard
	415E
	 
	 
	 

	AC/DC Current Probes
	Tektronix
	A6302 & A6302XL
	 
	 
	 

	Current Probe Amplifier             
	Tektronix
	AM 503
	 
	 
	 

	Power Supply
	 
	SRL 40-50
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Making the right moves
Running list of tasks:

Create a section “How we do it?”

What good is a student guide if it is 300 pages long?


Prof. Mark Damborg, University of Washington





In a way, running a lab is like running your own little enterprise.


Prof. Bruce Darling, University of Washington





You can borrow a computer for three years or so. Then, you can return it…


Prof. Chen-Ching Liu, University of Washington





There is a fundamental problem with our students. The problem is that they are not us.


Prof. Daniel Schwartz, University of Washington





Another paper? So what?


Prof. Mohamed El-Sharkawi, University of Washington 





Do you really have time to write it? There are things that are more important on your agenda. Ok, I see your dreamy smile. Go ahead and write it.


Prof. Howard Chizeck, University of Washington 





He is a great guy. Just not suited for a Ph.D. We should terminate his program. He will be very successful in industry and will enjoy it a lot more.


Prof. Karl Bohringer, University of Washington





Just use LaTeX.


Prof. Kai Strunz, University of Washington 





It’s almost like… you have to get bored before your can start writing.


Prof. James Ritcey, University of Washington
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1. Appendix A: Scholarships and Fellowships


SEAL Graduate and Undergraduate Funding Opportunities


Legend: 
bold – received by current/past SEAL members



Codes – 
U – undergraduate






G – graduate






M – minority






W – women






US – US citizenship required






GC – green card/resident or US citizenship required






UW – for UW students only






N – national level scholarship




*The deadline may be inaccurate, as they change from year to year. The best thing to do is check the website listed, especially




for the national scholarships, because many of these require a campus nomination, which will have an earlier deadline than the 




“real” deadline.


