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Section Number

Lab Partner’s Name

Title of Lab Experiment
Introduction
You will write this *before* the lab and turn it when starting work on this experiment.

What you are measuring and why? 

What is the main result you are seeking? 
How are the different measurements expected to be related? 
Write as if you are explaining this lab to a roommate who hasn’t taken the course. Give the background so fellow student could understand what you are trying to accomplish.

The intro should be a self-contained overview of the measurements done, how they relate to the goal, and how are the individual measurements related to each other. Include the key equations you need to predict or analyze the data. Do not list every equation in the writeup.
There is no need to duplicate all the background material presented in the lab write-up. 
Use your own words: not from the lab handout, nor the sample lab, nor a fellow student’s report; any of these are plagiarism, which is unacceptable and will result in a penalty grade.
You can either leave blank space and write out equations by hand, or typeset them if you prefer.

Procedure

Explain what steps you followed. Do not just parrot the lab writeup. Someone should be able to read this part and not the handout and know what you did.  There are choices you had to make carrying out the experiment, and they should be explained here.  For some details you can refer to your lab book (by page number). Don’t just say “we followed the lab handout”—that’s not explaining.

Questions   Start as a new page.  Do not just mix them into the procedure.
Answer the questions posed by the lab handout or your TA.
Q1)  It’s important that the beam passes over the center of the lens because….
Q2) Extra Credit…sorry I couldn’t figure that one out
Q3) … etc
Measurements, Calculations, and Results
You can refer to specific page numbers in your lab book for the data 

Explain how you calculated quantities. Give all the steps used in your data analysis.  The uncertainty calculations will be dealt with later.  Your calculations are usually done in spreadsheets, which you include at the end of the lab report and you may refer to them by page number. However, it should be possible to read the lab report and understand what was done without referring to the spreadsheet. 
At this point you will include a Summary Table of your final results, and then discuss them.  See the example in the sample lab report, and the sample spreadsheet.  Depending on the experiment, you may have standard reference values to compare to or not; fill out as many of the columns in the standard spreadsheet as are feasible.  Give units where appropriate.  Calculate the t value for a comparison value whenever possible, and the fractional difference from expectations.  You can do the summary table in several ways:
Build a Word table; paste an Excel Spreadsheet in, or even do a screen dump of an excel table and trim to fit.

To dump a bitmap of an excel table in Windows: go to the excel window and make the summary table fill most of your window.  Do Alt-Prt Screen to put the bitmap on the clipboard.  Paste into your word document, then use  Picture Tools to trim out extraneous parts of the window, and pull on the corners to size appropriately.

Conclusion
What was the result of your measurements?  Did your results come out as expected?  The summary table will tell you the key information you need to draw conclusions, and particularly whether your results were statistically compatible with expectations.  You will use of uncertainties, t values  and fractional differences from the summary table to back up conclusions. The table will tell you how accurately you were able to do the measurement.  You should point out these results to the reader.  You should be referring values in your summary table, not just citing random results.
Conclusion means summing up, drawing what conclusions you can from the data, and assessing systematic uncertainties.  The “conclusion” is not just saying “well this is the end of my report, I think I did a pretty good job but the equipment was terrible, see you next week”.
Reminder/overview of what you are trying to accomplish with a lab report:

The lab report should “tell a story”: explain what you did, and what you concluded from your work. Your report should be a short scientific paper readable by a peer: a student in your major who didn’t perform this lab but otherwise has same general background as you. Writing lab reports at this level is practice in the kind of writing and analysis you would perform professionally on real research projects, just as keeping your lab book should build good habits for your scientific record keeping for real research projects.

Place extra material at the end of the report as follows:

Plots

Then spreadsheets

Then photocopied pages from your lab notebook

Finally, on a separate page, Uncertainty calculations (unless your TA asks you to hand them in separately)

Computer plots  


number the pages so they are easy to refer to


Your plots must have 

an informative tltle (different for each plot) saying what you are plotting vs. what


you plot y vs. x

axes should be labeled, and units given

you usually will also do a general fit and extract parameters and uncertainties 
Then calculation spreadsheets 
number the pages so they are easy to refer to\

Refer to the example spreadsheets for examples of expectations for spreadsheets

Organize your calculations and give sensible headings


If your reader can’t figure out what’s going on, you’ve done it wrong


The calculations should be organized so that the formulas are small: do complex operations in several steps so you can reasonable check each step.  This is particularly important for uncertainty calculations.

Print the spreadsheet twice: once the spreadsheet itself, then again in formula view:

Select all (top left corner)

Ctrl-tilde   (toggles to formula view)

Format | column | Auto Fit

The only thing that messes this up is having lots of explanatory text at the top...so may still have to adjust those back to reality...

Then

File | Page Setup | Sheet | check Row and Column Headings

Expectations for Lab Notebooks:

There should be a consecutive page number on each page of the lab book (by hand if necessary), and pages should never be removed from the lab book.  Put your name and section number on the front of the notebook. Include a table of contents at the beginning of the notebook.

For each experiment, the lab book should also contain:

- on the first page for this lab session, the name of the experiment, your name, your partner's name, and the date

- Rough sketches of apparatus

- identifying information (table number, sample code, for example) which will allow your instructor to determine the equipment and sample material used in your experiments.

- Answers to any questions posed in the lab writeup intended to be answered before measurement 

- a sketch of how you measured something, if it's not just reading a dial.  If you measure the length, sketch the object and clearly indicate the 2 points you measured between.
- raw data uncertainty assessment (i.e. what is the uncertainty you chose, and why that uncertainty is appropriate).
-all your original data (write it in the book, rather than typing directly into a spreadsheet, unless a computer is directly producing the data file: it’s much less likely you’ll write a wrong number, than type one)
- Estimates of errors in measurements, and why you chose this estimated uncertainty.

- “on the fly” calculations to assess quality of data
Your lab book should record your procedure as well as your results. All your work should be in the lab book - including any mistakes or duplicate measurements. In other words, your lab book is a recording of the procedure that you went through including, any false steps. You should be able to reconstruct for any given day what you did. The lab book should especially explain your choices on procedure which were not specified for you in the lab handout.  False steps should be neatly crossed out and a note should be recorded in the lab book indicating the nature of the mistake. This is the method used by practicing scientists for the recording of their experimental measurements. If you felt your bad data was caused by following directions in the lab writeup, be sure to point out the problem area in your lab report. 

Generally, the lab notebook should be thought of as a working document of what you have done in the laboratory. If something important happened, write it down and explain it. If you did not write it down, it did not happen.

Also, generally, organize the notebook so that someone else can read it and understand exactly what happened in the lab. Don't clutter all of your work onto a small amount of page space. It makes the notebook difficult to understand.
Uncertainty calculations  (on a separate page, after the lab book photocopies)
Explain the uncertainty calculations you carried out in the spreadsheet for each quantity.  You can write things out by hand, or typeset them if you prefer.  Show the steps by which you arrived at the formulas.  Each one should have a sample numerical calculation, preferably with the first value from your spreadsheet.  It should include intermediate steps (i.e. don’t just write down the answer from the spreadsheet: actually check it!).
There is significant weight placed on doing this (it’s in place of a homework assignment), so do it carefully.  You will typically be pointed to some readings in Taylor (and odd-numbered problems, which test your understanding of the material); you do not have to turn in those odd-numbered problems.  See the example report.
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