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Experimental Physics Laboratory 

Data Analysis Pages 

Your lab notes for an experiment are concluded by several pages of analysis of your 
data and comparison to theory. A final summary and conclusions page completes 
the write-up. 40% of your grade for an experiment will be based on this effort. 

Look for the physics, and evaluate theories quantitatively and critically. Use the 
experiments to answer or pose interesting questions! Use the data to determine the 
values of fundamental constants of nature (with uncertainties). Don’t leave a wiggle 
on a plot unnoticed if it is more than just noise. 

Unlike most research lab notebook records, you will include a section in your lab notes for an 
experiment which provides a thorough, formal analysis of your data and uncertainties, 
compares your results to the theory being tested, and, if relevant, determines the values of the 
theory’s free parameters along with uncertainties. You will perform this analysis and record 
it in you lab notebook rather than generate a formal paper or lab report of your results. 

Your analysis should be much more detailed and thorough than what would be 
found in a typical research paper in a scientific journal. In the interests of brevity, 
most journal articles leave out many of the actual calculations and judgements of 
the experimenter. The data presented are often a specially-selected subset of the 
full data set to particularly reinforce the writers’ conclusions. This “cherry picking” of 
the data has no place in your lab notebook! 

All results should include an error analysis at the level of Physical Data Analysis. Use the 
CurveFit package for Mathematica for data analyses. Include residual plots of fits versus 
data. Use χ-squared calculations in your analyses. Propagate errors (uncertainties).  

All graphs and their axes must be labeled. Clearly differentiate real data from theoretical 
curves or fits. Always write down the formulas you use, and always include units with 
numerical quantities. Numerical results derived from measured data should always include 
uncertainties. 

Clearly differentiate the effects of possible systematic error on your results from errors 
introduced by noise. If you performed a calibration of part of the apparatus, clearly show 
how the calibration was performed and how it factors into your results and their 
uncertainties. 

Clearly highlight important findings and conclusions. 

http://www.sophphx.caltech.edu/Physics_6/Elementary_Physical_Data_Analysis.pdf
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An example of analysis lab notebook pages 
The following several pages show one way of presenting a portion of the analysis of an 
experiment. In this case, it is an analysis of the behavior of the input signal level to the RLC 
resonant circuit of Experiment 2. 

 This is an example of an analysis which goes beyond the basic requirements of the 
experiment, which is important if you want to get a very good grade for the course. 
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