[image: image1.jpg]



An Operating Manual for 

Undergraduate Students in the
Armani Laboratory

Dept. of Chemical Engineering and Materials Science

University of Southern California
Last updated: July 2019
Table of Contents
2I.
Purpose

II.
To do upon joining the lab
2
III.
Research projects
3
IV.
Funding sources
3
V.
Related publications
4
VI.
Group Meetings/Events
4
VII.
Progress reports
5
VIII.
Experimental Protocols
6
IX.
Equipment
7
X.
Important laboratory software
8
XI.
Experimental design
9
XII.
Manuscript preparation
9
XIII.
Scientific meetings
12
XIV.
Vacation/Sick Days
14
XV.
Specific to Lab
15
XVI.
Other
16
XVII.
Appendix 1: Presentation Checklist/Guidelines: for a “15 minute” talk
17


I. Purpose
This document is meant to ease newcomers' integration into the operation of the Armani Laboratory at the University of Southern California. The document presents a lot of information, but there may be only one truly important thing for new lab members to know: "If you are uncertain, ask." In other words, don't hesitate to take advantage of other lab members' knowledge; if there is something you don't know, or are not sure about, and have made a good faith effort to work out on your own, it makes good sense to ask. And as you identify things that you think should be added to this document, please share them.

Any written document, including this Operating Manual, can do only so much to present new information. There can be no doubt that this Operating Manual can achieve its purpose only if it is read, re-read, and kept at hand for ready reference.
Finally, Nature wrote a one page guide describing the advisor-graduate student relationship, along with several “rules”.  I have posted these on the group website, under the “links” section.  While some of the rules are somewhat extreme, many of them you may find helpful in understanding my behavior at times.
II. To do upon joining the lab
When you join the lab, I will give you an assigned mentor in the group.  This person is your guide to navigating the various rules and regulations of performing research at USC and the research group.  They are also responsible for answering any day-to-day questions and helping you develop a research plan which will ensure success in your project.  As such, they are an invaluable resource of knowledge.  Don’t waste time trying to figure something out which they could tell you in 30 seconds.

That said, personality conflicts happen and are understandable.  If you, for whatever reason, do not get along with your mentor and would like to work with another member of the Armani Lab, you should not hesitate to ask.  Your request will not be held against you in any way, and it will be kept entirely confidential.

Before you can get started, there are several administrative tasks that must be completed.  If an Armani Lab “Checklist” sheet is not emailed to you, please make sure to request one.
III. Research projects
The research focus of the group is on developing novel optical devices and materials for studying complex biological systems.  
When you first join the lab, we will meet and develop a project for you to pursue.  I will try to develop one which best fits your research interests.  Sometimes I’m successful; sometimes I’m not.  At the end of this project (and I do expect you to complete the project), if you would like to change projects, please let me know.  Depending on your funding source, there may be some flexibility in this regard.
Additionally, if there is a topic which our lab is not currently pursuing but which is in the realm of our research goals and which you are interested in pursuing, please let me know.  There are often funding opportunities that would allow for the proposal of novel ideas, and the immediate (under 2 months) funding of new ideas for 1 year.  You should not feel restricted in your intellectual growth as a researcher.  
IV. Funding sources
A. Current funding

Currently, the lab’s operation is supported by funding from a range of sources.   Additionally, some members are partially supported by graduate and undergraduate fellowships.  Lab members should be mindful that without this generous support, much of the research would not be possible. All manuscripts, posters, conference presentations, and technical reports from the lab should acknowledge the relevant source of support, as well as sources of support for any external collaborators on the project.  Consult with me when preparing posters/manuscript/presentations to ensure that acknowledgement is given.
B. Funding reviews

Occasionally, funding sources request updates on how the lab is spending their support.  These reviews can be either written or oral presentations.  Very rarely, the funding agency performs a site visit.  
Before a written funding review of a specific project, Prof. Armani will need data (graphs, images) and an update of all progress to date.  Often, the continuation of funding depends on a successful funding review; therefore, funding reviews are very serious and important.
For oral funding reviews or presentations, occasionally, the agency will request that both Prof. Armani and the student working on the project present the research results.  Because the continuation of funding is dependent on a successful review, it is important for the student to be well-prepared for the review.  While these are very serious events, they also provide a very good networking opportunity for the students to meet other professors from other universities and representatives from industry/government in a very unique environment.  The student should make sure to take advantage of all opportunities to interact with both their peers and their future colleagues.
C. Student Support

V. Related publications

Publications which are related to research can be downloaded from www.citeulike.org.  The username for our group is “armani” and the password is “VHE712”. If you find publications which you find interesting and/or you would like to share with other members of the group, please upload them to this site and put appropriate keywords, so that other members of the group may read them as well.
VI. Group Meetings/Events
A. Group Meetings

Most of the lab’s work is collaborative, so easy, free communication among lab members is crucial. In addition to the obvious face-to-face discussions, casual chats and debates, and e-mail, we also have weekly group meetings.  These presentations are meant to give students practice giving presentations as well as exchange ideas.  Discussion is strongly encouraged in group meeting.
The group meeting time/place will be determined every semester, depending on the optimal time for everyone’s schedule.  Students will only be asked to give a group meeting presentation when they have been in the group for at least 1 semester.  Additionally, it is important to only present the research which is new from the previous presentation. Otherwise, these talks have the potential to morph into mini-thesis presentations.  

Presentation assignments are posted on the Armani Lab Google calendar.
During the summer, attending group meeting is not optional.  During the academic year, attendance is strongly encouraged, but I understand that coursework takes precedence.
B. Poster Presentations
There are two opportunities for undergraduates to present posters.  The first is the annual department poster contest which takes place in the fall.  If a student has been in the lab at least 4 months (ie the summer preceding the contest), he/she will present a poster.  This is a very good experience.  The second opportunity, the symposium for creativity in research, is sponsored by the Provost’s office and occurs in the spring.
VII. Progress reports

A. Beginning of the semester plan

At the beginning of each semester, every student will submit a research plan for that semester.  This plan should include qualitative descriptive monthly goals, quantitative goals (if appropriate), and tasks which need to be accomplished in order for the project(s) to be completed.  Tasks can include training on equipment or ordering of parts.  If appropriate, it should also include risk mitigation.  This type of research planning (also known as project management) is a critical skill as it will allow you to identify potential hurdles and address them early on.  For example, begin to coordinate training on equipment well in advance or order materials before you need them, in case of ordering delays.  Project management is a crucial skill which is transferable to any project and will be an asset for the rest of your research and professional career.  There are two samples located at the end of this document.
B. Biweekly meetings

During the summer, every student will meet with Prof. Armani twice a month.  Each student has a fixed day, but this day is not the same for each student.  To prepare for these meetings, students need to prepare 4-6 slides which summarize their progress over the past two weeks and their goals for the next two weeks.  Ideally, they should refer back to the semester plan.  The slides, which are submitted as a pdf via e-mail to Prof. Armani the night before the meeting, are meant to promote good planning, organization and productivity.  The format is up to you.
C. Yearly progress report

At the end of every year (December), each member of the lab will prepare an annual report covering the progress that has been made on his or her project. If a student leaves mid-year, then the report is due before their departure.  These reports, which are submitted as a word file via e-mail to Prof. Armani, are meant to provide a sense of accomplishment and will be included in the Armani Lab Annual Report.  This paper record will be printed on archival paper, will be kept on file in Prof. Armani’s office in a hard bound book and is a requirement of the National Science Foundation, as part of the Data Management plan.  As a paper archive, they will also be a reference for future students who may be interested in continuing your work.
These reports should include: 1) an overview of your project, 2) any data (graphs) that you have obtained over the past year, 3) any protocols that you used to obtain the data (if you used a standard lab protocol – like toroid fabrication, then state that), 4) descriptions/schematics of any instrumentation that you developed/built, and 5) details on any models that you developed.  Basically, if you did something, it should be in this report.  Don’t worry about including too much.
VIII. Experimental Protocols

A. Laboratory notebooks

It is important to keep full, accurate, contemporaneous records of experimental details, plans, ideas, background reading, analyses and research-related discussions. All students in the lab group are given lab notebooks and it is expected that students will use them.  
There are two schools of thought on lab notebooks.  The first school is that lab notebooks are for note-taking about anything related to your project (actual research, seminars, journal articles, etc).  The second school is that notebooks are meant to be a record of only your research.  Our lab follows the second school.

Specifically, lab notebooks are meant to provide you with a complete record of why experiments were initiated and how they were performed.  They should also provide enough information that someone else could reproduce your results.

The specific guidelines:  

On the outside of your notebook, put your name, the name of your project, the research group name, the start/end date of the information in the notebook. 

On the inside of the notebook: 

· Put the reams of data you collect and paste the statistical outcomes and graphs that are generated from your analyses.

· All information in the lab notebook should be understandable by others.  Therefore, make sure to explain all calculations and include units when appropriate.

· Do not include cryptic notes to yourself, and quick calculations in the lab notebook. 

· Make sure to write legibly.

· Include detailed notes on all discussions and thoughts on the experimental goals.  These should be used to explain the motivation for a given experiment – before the data is taken.

· Include reagent details (vendor and product information)

· Include qualitative observations taken during experiments.  For example, did you observe a lot of scattering from the optical device or “clumping” of material.
· Detail all mistakes, problems with procedures, and lapses in data collection so that you can fully explain "odd" results at the end of your experiment.

· Avoid making entries that are unrelated to your project.

· The laboratory notebook should stay in the laboratory where the experiments were conducted after you leave the research group. If you can't part with it, make yourself a Xerox.  This is a requirement of federal funding agencies.
IX. Equipment

A. Training

Before you can use any piece of equipment in the lab, you must be trained and qualified by the “super-user” for that piece of equipment.  The list of super-users for each piece of equipment can be found at the entrance to each of the group offices and at the entrance to the labs.  See the section on Lab Duties, under Specific to the lab, for more information.
B. Computers

Most of the laboratory’s computers are PCs.  The computers attached to test equipment (optical device characterization set-up, tapered fiber puller, CO2 laser set-up, spectrophotometer, etc) are not to be attached to the network.  These computers are considered “mission critical” and, as such, must be protected from any possible virus/worms.  
Do not analyze data on the computer attached to the device characterization set-up.  Separate computers are provided for this purpose.  Allow other members of the group to take data using this set-up while you analyze your data elsewhere.
C. Lasers
The lab has two types of lasers: tunable lasers (Newport and Agilent) and a CO2 laser.  The tunable lasers are fiber-coupled, and low-power (under 10 mW).  

i. Although fiber-coupled, the tunable lasers are very delicate.  There are several ways that these lasers can be damaged, most notably by running the lasers above threshold current (indicating by the current blinking on the NF lasers) or by damaging/disrupting the optical confinement.  There are two methods which can result in damage: disturbing the connector at the endface of the laser or scratching the patch cables.  For this reason it is very important to use caution whenever you are near the laser head.

In contrast, the CO2 laser is a 75W, free-space laser.  Before using the CO2 laser, you must be trained by a lab member.  When the CO2 laser is turned on, everyone in the lab must be told and must put on safety eye-wear.
D. Backup. Backup. Backup. Backup. Backup.

Backing up data and programs is a very good idea, and should be done regularly (obsessively, even). If you have even the slightest doubt about the wisdom of backing up, talk to someone who has suffered a catastrophic loss of data or programs that were not backed up. And such victims are very easy to find. Lab members have several different ways to backup, including a computer provided specifically for this purpose. 
E. Misc. food preparation equipment

If it becomes apparent that new life forms are developing in and around the fridge/microwave/coffee maker that could be potentially harmful to either members of the lab or to experiments, they will be removed.  Therefore, make sure that appropriate measures are taken with regards to upkeep and regular cleaning.

F. Lab printers

The lab printers and other associated lab equipment is paid for and maintained using federal grant funds.  Therefore, although it is tempting, please do not use lab resources for homework or other, non-research activities.
X. Important laboratory software
The lab’s experiments, modeling, data analysis, and manuscript preparation exploit several different categories of software.
A.  LabView
Most of the experimental set-ups use LabView controllers.  LabView is a graphic programming language, sold by National Instruments.

B. COMSOL Multiphysics

Comsol is a finite element modeling software which can be used to solve complex problems.  The lab has one floating license – which means any single user can use the software at a time.  It is also located on a computer in the lab.
C. Origin

Origin the software used to analyze data and generate high quality graphs for publications.  MatLab can also be used for general data analysis, but the graphs generated by MatLab are not publication quality.  The cost for a student copy of Origin is $50.  If you purchase it, I will reimburse you.  Unfortunately, I cannot purchase it for you, and the cost of the software (should I purchase it) is significantly more expensive.

D. Zotero
When writing an article or a conference abstract, using Zotero will significantly simplify managing your reference list.
XI. Experimental design
It’s a fact: You never outgrow your need for good experimental design. The subject is way too large to accommodate here (it requires books and courses), but it is vital that you think long and hard about experimental design well before starting to collect data.  Therefore, before you take data, make sure that you know:

· How you will analyze your data

· What experimental information you need to collect in order to analyze your data correctly

· What possible effects you could see which you need to consider in your data analysis and how you can either mitigate them or take your data in such a way that you can de-convolve them

· What is going on in the system – ie the theory behind the experiment

The most common fatal errors which force students to repeat experiments multiple times involve confounds (where two independent variables co-vary, so that one cannot partition resulting effects cleanly between those variables). There is much more to say about this crucial issue; nearly every lab meeting which will discuss an experiment will touch on issues related to experimental design.

XII. Manuscript preparation
A. Overview

A brief over the of the manuscript submission process:

There are several well-defined stages:
· Writing the manuscript.  This can take 1 to 4 weeks, depending on the length of the manuscript.
· Submitting the manuscript.  This can take 1 day – 3 weeks, depending on the journal.  Some journals perform a cursory quality check, and immediately send the manuscript to review whereas other journals send the manuscript to an editor who performs a mini-screen of the manuscript.  In the latter case, the manuscript can be returned without review.  In addition to the manuscript, a submission includes:
·  Cover letter

·  Reviewer suggestions
·  Manuscript review.  This phase takes the longest – between 2 weeks and several months.  It has four fairly well-defined stages:
· Editors requests people to review

· They can accept or decline

· They have a fixed number of days to review

· The editor gets the reviews back and makes a decision

·  Intermediate Decision and Rebuttal (1wk-?).  Very rarely will a manuscript be accepted the first time.  Typically, the reviewers will request changes to the manuscript.  During this phase, we must make the changes (address reviewers’ concerns) and write letter to editor explaining how we addressed the reviewers’ concerns.  In some cases, we will be unable to address all concerns – for example, if the reviewer concerns contradict each other.  Additionally, we will get changes from the Editorial staff.  Alternatively, manuscripts can be rejected, in which case, we do not have the opportunity to address the concerns.
·  The final decision will be rendered a couple days after the submission of the modified manuscript.
·  Proof.  Once the manuscript is accepted, it will be sent to type-setting.  They will make additional changes and send a proof.  This phase can take 1-3 weeks.  Once you receive the proof, this is the final version.  Any mistakes which are not caught at this point will be present in the final version.  In order to correct them at a later date, you must issue an official statement (“correction”, “addendum”, etc).
·  Published!  If the journal has an “early” or “in progress” section, this could take 1-3 days.  Typically, it will not appear in an issue for 1-3 weeks.
B. When to start writing

The best time to start writing is when you are 80% done with your experiments.  At this point, you should know that your experiments are going to work, you should have a general sense of the results, and you should be able to identify the journal.  By starting to write at this point, you can determine if there are other experiments which would make your paper stronger which you should perform at the same time or if there are images which you need to take.  There are many examples of students going back and doing “photo-shoots” of devices in the testing set-up because they didn’t take the image which doing the experiments.  If these were completed while the experiments were being performed, the students could have made faster progress on their manuscripts.
C. Choosing a journal

There are two factors: the expected length of the final paper and the topic.  If the manuscript will have ~4 figures/tables, then it should go in a letter.  4+ figures should go in a longer article.  However, remember that not ever figure needs to be an independent figure.  Some figures are better as panels, and some figures should be included in supplements as they are not critical to the main text.

After the type of article is determined, the next step is to figure out an appropriate journal.  There are several approaches: 1) look at where articles on similar topics are published, 2) look at the scope of the primary journals in the field, and 3) evaluate the impact factor of the journal.  Impact factors can be determined from ISI Web of Science.  

Once a journal is selected, start writing it using the template from the journal’s website. 
D. Authors

The Armani Lab has clear, quantitative guidelines explaining criteria for authorship.  These are posted on the group webpage, on the Advice page.  I would encourage everyone to read them.
E. General Advice
Some people prefer to work on a manuscript until, in their view, it is absolutely, guaranteed perfect (or very nearly so). On a collaborative project, that approach to document preparation is usually suboptimal. It is a better idea, once a first draft of a document or document sections has been prepared, to seek comments and feedback from the other researchers on the project. People should not hesitate to share “rough” drafts with the other project members; their advice and fresh eyes can be extremely valuable.
Do not send rough drafts to your co-authors which are not in the correct format for the journal.
Writing a good article may be a lot harder than reading one. Fortunately, there is plenty of advice about writing a journal article, though different sources of advice seem to contradict one another. Here is one suggestion that may be especially valuable, and non-intuitive. However formal and filled with equations and exotic statistics it may be, a journal article ultimately is a device for communicating a story. As a result, an article should be built around a strong, clear narrative (a storyline). The communication of the story requires that the author recognize what is central, and what is secondary or tertiary. Downplaying what is less important can be hard, in part because of the hard work that may have gone into producing that less-important material. But do not imagine for even a moment that just because you (the author) find something to be utterly fascinating, that all readers will, too (at least not without some skillful guidance from you). 

You have to work to get readers interested enough to read beyond the article’s title or abstract, which means that those two items are make or break features for your article. Assuming that you have a good title and abstract, the next step is to generate a compelling opener, that all-important framing device represented by the article’s first sentence or paragraph. There’s no getting around the fact that effective writing requires extensive reading. Only by reading, analyzing and imitating successful models, you can become a better, more effective writer. Michael Alley, a professor of mechanical engineering at Virginia Tech, maintains a website (http://www.writing.engr.psu.edu/), which covers great, practical advice on scientific writing and powerful presentations. I strongly recommend reading it.
F. Mid-version

When you give someone a draft for comments, suggestions or editing help, be sure to avoid “version creep;” refrain from making additional changes until you get comments back, otherwise the value of the comments/suggestions could be diminished, and some or all of the reader’s effort made on your behalf will have been wasted. And of course, if you are doing document preparation on more than one computer it’s important to keep very careful track of changes made to various versions of the document.
G. Managing your literature references
I prefer Zotero, which is free.  I also suggest starting to make a master list of references as soon as you write your first abstract or paper and building on it for use in your thesis, instead of making a new list for each document you write.
H. Figures

Clearly understandable figures can make or break a manuscript.  It is very important to make sure that the message the figure is meant to convey is immediately obvious.  A great article is: https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833
Additionally, the following points are crucial:
· Only use color if it is crucial for the data; most journals give the option of “color online” and black and white in print.  This option is significantly cheaper.  If color is crucial for the understanding of the data, then a color figure is fine

· Make sure the font size/line thickness/data point size are sufficiently large

· Put figures in appropriate format for the journal (correct dpi/orientation/image format)
· All images of devices should be: in-focus, appropriate contrast/brightness/ oriented with the horizon, appropriate magnification, and contain scale bars of appropriate size.
XIII. Scientific meetings
Before booking any hotel for a conference, check with your lab mates to optimize hotel room costs.  The average cost of a hotel room is $175/night; add in tax and associated fees, and it becomes $200/night.  For a five day conference, that is $1000.  If two people go to a conference, and don’t share a room, that is $1000 wasted (not counting the 63% overhead).  If three people go, and don’t share, then that is $2000.  $2000 buys a lot of “stuff”.  In fact, it pays for one student to use the cleanroom for a semester or one spool of optical fiber or one really, really nice computer or (almost) one student’s salary for one month.  You get the point.  Try to save money.  It is hard to come by.
When attending a conference, make sure to keep all receipts.  You will need them to get reimbursed.  I will support up to $30/day in food costs, but you need receipts for everything in order to get reimbursed.

A. Submitting an abstract
In order to submit an abstract, you must have research which is one of the following: 

· Published

· Under review at a journal

· In the process of being written

There are many examples of research being “poached” by competitors at conferences.  Therefore, only if a research project is completed or very close to completion may it be submitted for a conference.  This way, by the time that the conference arrives, the research should be published.  This is to protect your research.

Prof. Armani sends reminders to the group every couple months highlighting upcoming abstract submission deadlines for the main conferences in our field.  The majority of these are run by academic and professional societies (e.g. IEEE, SPIE, OSA, AIChE, MRS, ACS).  However, if there is a special conference that you are interested in attending, please let her know.

Once you have identified a conference that you are interested in submitting to, you need to select a sub-topic or session.  An abstract is not submitted to the conference, as a whole.  To determine the best topic area, read them.  Once you have chosen one, please tell Andrea.  It is important that our group only submits 1-2 abstracts per topic area, as our chance of getting more than 1 or 2 per topic area accepted is low.

Then, read the “abstract submission guidelines” or the “abstract formatting guidelines” (or something similar).  Abstract formats vary widely – from 35 words to 2 pages.  Just as a paper, the authors are important.  You need to tell the co-authors that they are co-authors on your submission.  If your abstract is accepted, it is your job to notify all co-authors.
B. Presenting

It is important to present the lab’s work to our fellow researchers in talks, colloquia or at scientific meetings.  Assuming that your talk uses Microsoft’s PowerPoint or Apple’s Keynote presentation software, remember that your audience will try to read every word on each and every slide you show. Dual-task studies teach us this effort will keep them from giving full attention to what you are saying. If you want the audience to listen to you, get rid of all text that is not 100%-essential.  For general tips on slide presentation see http://www.writing.engr.psu.edu/.  For more specific tips, please see Appendix 1.
For specific formats, please use one of the two presentation layouts found at the following location: http://chems.usc.edu/armani/papers/Presentations.zip  These are approved templates of the Viterbi school of Engineering and USC.  Additional Viterbi-specific templates are located here: http://viterbi.usc.edu/identity/templates/powerpoint.htm.  However, some of these can be difficult to read with graphs/figures; therefore they are less desirable for scientific use. Additional, USC-specific templates are located at: http://www.usc.edu/identity/presentations/.
XIV. Vacation/Sick Days
A. Vacation Days

Please take vacations.  Vacations are both beneficial for you and for your research.  USC officially gives the following days off: 

· Martin Luther King Day (January)

· President’s Day (February)

· Memorial Day (May)

· Independence Day (July)

· Labor day (September)

· Thanksgiving (November)

Additionally, undergraduate students may elect to take vacations during the following time periods (unpaid):
Spring Break: 1 week

Summer Break: up to four weeks

Christmas Break: up to two weeks

However, unless there are special circumstances (see below), undergraduate students should not exceed a total of 4-5 weeks of vacation per year.

That said, during the academic year, it is very difficult to balance coursework and research.  It is expected that students will work, on average, 10hrs/wk.  However, it is also understood that some weeks of the semester should be fully dedicated to studying, and that some semesters are simply harder.  Therefore, it is up to the undergraduate to balance these responsibilities.  

B. Illness/Sick Days
First, sick days do not count as vacation days.  Please stay home when you are sick (keep your germs to yourself!).  If a short-term illness turns into something more complex (requires surgery, hospital stay, etc), let Prof. Armani know immediately.  There are support systems in place on campus that can help. 

C. Other issues

There are many reasons why students might need to take unexpected leaves (either officially or unofficially).  One of the most common is an illness or death in the family.  The most important thing to remember is to share information with Prof. Armani so that she can react and help appropriately.
XV. Specific to Lab
A. Lab Rules
Always clean up after yourself: don’t wait until tomorrow to do what you can do today.
· If you use the last of anything, it is your responsibility to get more.
· If something breaks, fix it.  Corollary: If you don’t know how, ask someone.
B. Lab Safety

As stipulated on the entering student checklist, before working in the lab, every student must complete the USC Safety Training.  To ensure that no one gets rusty, we will have an in-house refresher course once a year which will be run by the Lab Safety Officer.  During this course, we will focus on the pertinent hazards in our lab.  These include both lasers and chemical hazards.

If you choose to work in the lab at night or alone, you must leave the door to the lab open and keep a phone next to you at all times.  Additionally, you should not work in the lab alone until you are qualified on all equipment and have been using it for a significant period of time, as determined by the super user.
C. Lab Duties

There is a significant amount of equipment in the lab.  Additionally, simply keeping the lab functioning requires maintain our inventory of chemicals and office supplies.  To ensure that these responsibilities do not fall on the shoulders of a few students or they are not performed (and the lab falls into disrepair), these duties are spread out among everyone.  However, the assignments are not random.  Here is an overview of the philosophy:

First, every assignment has a primary and secondary contact or superuser.  This way, if the primary user is on vacation, the secondary user takes responsibility.  However, if the primary user is in town, then it is their job to handle the responsibilities associated with the duty.  Clearly, these vary with the duty, but they include: inquiries, training and repairs if the responsibility is equipment and ordering or scheduling is the duty is lab supply-related.  Also, the primary user is responsible for training the secondary user.
The primary user is typically either: 1) an older graduate student or 2) the previous secondary user.  If the primary user is an older graduate student, then the secondary user is their “apprentice” and should anticipate taking over that piece of equipment when the older graduate student graduates.  If the primary user is the previous secondary user, then this has already happened – and they should plan on training the new secondary user, when that student is younger than they are.

Quantity: First year students have minimal lab duties for many reasons.  A couple include: they aren’t really familiar with the lab equipment, so they can’t be responsible for fixing them; they are taking classes.  Second year through fourth year students and post-docs carry the highest burden of lab duties.  Fifth year students, assuming they have trained their “replacements” well, should have minimal responsibilities, so that they can focus on finishing their projects and writing their thesis.  However, this said, not every responsibility is equal.  So, you can’t just look at how many times your name appears on the list.  For example, being in charge of a testing set-up or the tunable lasers is much more time consuming than being in charge of the lab meeting schedule.  

Assigning: When I assign duties, I have a weighting system, which takes this time commitment of different duties into account.  It also weights the primary and secondary differently.  Therefore, it is very important that students contact the primary user first.  Otherwise, specific students can get overwhelmed.
XVI. Other

A. Extracurricular activities

Obviously, students are allowed and encouraged to have hobbies.  However, if a hobby rises to the level of a second job, then it is in direct conflict with their research activities.  If this happens, then I retain the right to reduce the student’s salary accordingly.

B. Office Spots

Graduate students and post-docs are assigned to specific offices.  Within those offices, they can choose their spot.  However, each student or post-doc only gets one drawer for storing their things.  A post-doc cannot displace a graduate student who was in a given seat previously, and similarly, a graduate student cannot displace a post-doc.  Undergraduate students are also assigned to specific offices; however, they do not claim specific seats within those offices.  If they want, they can also float between offices.  In other words, their assignments are much more loosely defined.
C. If you are “bored”

There is always stuff which needs to be done in the lab.  A couple of suggestions:

1) Get trained in the machine shop - not the cleanroom.  The machine shop.  There is a different machine shop for graduate students and undergraduate students.

2) Learn AutoCad/Photoshop/Illustrator/PovRay/etc.  It would be nice to have movies/animations of some of the most common things we do in the lab to use in presentations, and Illustrator and Photoshop are necessary tools for making figures for articles and posters for the hallway.
3) On that theme, we should create a database containing images and background slides.  I believe this has been started, but I’m not sure if everyone is keeping it up to date.  So, update the lab database with any new presentations or images.
4) Clean the lab and the offices.  The lab can always do with a thorough cleaning.  And there are a lot of things (ie equipment) which we have but no one but myself seems to know that we have.  

5)  Think about experiments which you would like to do in the future.  If you have been in the group for more than 1 year, you may have ideas – and I also like student-driven research.  So start thinking about what interests you, and reflect on where you are now in your research and where you want to be.  It isn’t bad to take a couple hours, step back and think about your data – you may discover something that you have been overlooking!

6)  As always – read!  Journal articles, optics/bio/chem books, etc.  Science/Eng changes on a daily basis, so this is an ongoing thing.
7)  Develop code to make data analysis easier.

8)  Start working on abstracts/manuscripts.  If you have preliminary data showing that your experiment is going to work, and we have started talking about your manuscript, then you should start writing it.  If we have talked about your submitting to a conference, then you should start writing the abstract – especially if you have down-time.

D. Rec Letters

When I'm asked to give recs for you, I'm usually asked to rank your ability on the following topics: 1) intellectual breadth and depth, 2) creativity, 3) motivation, 4) willingness to work hard/after hours, 5) independence, 6) english writing ability, 7) speaking ability, 8) personality/ability to get along with other cultures, 9) responsibility.  In many cases, these align with my goals/requirements for undergraduates to do research. However, in order for me to write a really good rec letter, I need to be able to address all of the components. To help me write you a strong letter (especially if it is for an award), when you ask me to write a letter, please include answers to the following questions:

1) Why you are suitable for the position/award? (This is particularly important for an award.)

2) What things you’ve done that I may not be aware of (e.g. activities in student clubs)?

3) What are your long-term future career plans, particularly as related to the award and/or after grad school (if relevant)?

XVII. Appendix 1: Presentation Checklist/Guidelines: for a “15 minute” talk
Cover/title slide

People learn who you are from your title slide – this is your chance to burn your name into their minds.  Put your name on the cover slide and make sure to mention your name.
Do have a “cool” figure/picture related to your talk – the cover slide often sits on the screen for a long time, give people something to look at and look forward to.

General slides:

Slide titles:

Give every slide a title (5 words or less) which captures the essence of the slide

If the primary point of the slide can’t be condensed into 5 words, you are trying to cover too much on that slide

Font:

Choose one font for the whole presentation

No font below 18pt

Italics can be hard to read if smaller that 20pt.

Yellow font is hard to read in any size – is “glaring” on dark background and fades away on white background.

Dark fonts (black/navy/dark green/dark red) are ideal

Graphs/figures:

Each graph/figure gets its own slide, unless necessary for comparison

The graph/figure should take up at least half the slide – assume everyone is blind

By the time you will be presenting the data, you will know it better than anyone in the world; but it will be the first time everyone in the audience will see the data – so you need to walk them through it.

This means: 1) tell them what the axis are, 2) tell them what the range of the axis are, 3) tell them what was significant about the data – point out significant features

Test figures out in different lights to make sure the contrast is sufficient

If figures have text/labels – make sure the text is large enough to read

Colors:

Beware of Red/Green color blind – in other words, don’t put red on green background, or graphs with red and green lines, as red/green color blind won’t be able to differentiate data.  Red/Green color blindness is more common in males – 8% of males are affected. Therefore, in any presentation you give at a conference, most likely someone in the audience is color blind.  There are other forms of color blindness that are more rare.  This means that in graphs it is better to put different shapes and different colors: green circles, red squares, blue triangles, etc.

Animation:

Often over-used in talks, but when used in moderation, can be very effective at controlling an audience’s attention

References:

Include references on slides – both yours and others in the field

it gives the audience members a “warm-fuzzy” feeling to see references

Talk structure:

Cover slide: (1 slide)

Use cover slide in place of “overview of talk” slide

During cover slide, you have to: introduce yourself, say who you did the work with, where you did the work, and say the title of the talk.  Add in a statement about how you are going to give a brief overview of the field before diving into the experimental and theoretical details of the work, and all of the material which would normally be covered on an “overview of the talk” slide is done.

Introductory slides: (2-3 slides)

Assume audience is unfamiliar with topic

No one ever complains about getting a review; everyone complains about a talk in which they understood nothing

Use slides to lay foundation – terminology, basic science behind technology, previous work in field (references)

Primary slides of talk: (7-10 slides)
Cover details (how you actually did what you did: experimental protocol, data analysis)

Go over theory – what you expected to see

Compare to data – how your data matched up to theory; any surprises? 

Conclusion: (1-2 slide)

Highlight important conclusions

Include your contact information or group webpage

Include any relevant publications related to presentation (yours)

Include financial support

Thank any collaborators

(A 15 minute talk should be 10-15 slides.)
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