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v"How to present your results

* Experimental physicsisfun!




Components of Y our
Experiments

e Determine what you want to measure.



Components of Y our
Experiments

v Determine what you want to measure.
o Understand your instrumentation.



Components of Y our
Experiments

v Determine what you want to measure.

o Understand your instrumentation.
— Y ou must play with your instruments.



Components of Y our
Experiments

v Determine what you want to measure.

o Understand your instrumentation.
v'Y ou must play with your instruments.
— Take test runs of the data.



Components of Y our
Experiments
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o Understand your instrumentation.
v'Y ou must play with your instruments.
v' Take test runs of the data.

— Determine what will work best for what you
want to measure.
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v Understand your instrumentation.

* Plan an approach — should be based on the
capability of your instrumentation and what
you want to measure.
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N

Determine what you want to measure.
v Understand your instrumentation.

* Plan an approach.
v’ Determine the measurement order.
v’ Determine how many measurements to make.

v Generate templates to make data collection
organized and straightforward.

— Determine what other information I1s needed.
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v Determine what you want to measure.
v Understand your instrumentation.
v'Plan an approach.

DO your experiment — make careful
measur ements and modify your approach.
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v Determine what you want to measure.
v Understand your instrumentation.

v’ Based on the above, plan an approach.
v Do your experiment.

v Analyze your data.

* Present your results.
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Data Analysis

Mathematica
 Plot data
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Data Analysis

v Plot data
 Analyze and fit data

nodel = a+ b Cos@fF+wtDA2;

fit=NonlinearH t@dat, nodel, t, initial val uesD

Estimate Asynptotic SE c
a 0. 012774 0. 000538184 80. 0117185, 0. 0138294<
b 0. 242529 0. 000892566 80. 240779, 0. 24428<
T 0. 74319 0. 00368907 80. 735956, 0. 750425<
w 8. 14337 0. 00161167 88. 14021, 8. 14653<

0. 012774+ 0. 242529 Cos@0. 74319 + 8. 14337 t D?



Data Analysis

Mathematica
v Plot data

v'Analyze and Fit data

* Present data N 1 S0 LSRN
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Grades

Articulation of the problem
Description of the instrumentation
Outline of the approach
Experimental technique

Data

Analysis

Presentation
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Keeping Lab Notebook



Required Entries

e Date
* Discussion of experiment



Required Entries

v’ Date — note the date (and sometimes the
time) whenever you jot down notes.

« Give enough information that you can
return to thisayear from now and

understand exactly what you are talking
about
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If there are any specia properties of these
Instruments you should summarize them. You also
might indicate where you can find the manuals.
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| nsert notes to direct
attention to where more

Procedure detail is given.
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Required Entries

Date
Discussion of experiment

Data
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Required Entries

v Date

v’ Discussion of experiment

v Data

e Anaysis

e | ocation of additional information
e References
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Can also add notes about conditions of experiment
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Required Entries

Date

Discussion of experiment

Data

Analysis

L ocation of additional information
References

Conclusions




Experiment 1 Overview

Velocity of Sound Waves



Y our Measurement

e Measure resonant frequencies for several
columns of air using a speaker, microphone
and an oscilloscope. Extract v 4 from
your analysis

* Measure atmospheric parameters
(temperature, humidity, pressure) then
calculate v -



Before Y ou Start

e Read the manuals

 Find out where to obtain the other
Information required to complete the
experiment.



Error (Uncertainty) Analysis

Overview



