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Short and Substantial Title
The report title describes the essence of the experiment. The title should be

significant (not formal) and particular (not general).

Abstract

Important! This section does not coincide with the ”Lab Objec-
tive” section, which appears at the beginning of each chapter in the
laboratory manual. This section is brief (one or two paragraphs) and
is written as a narrative as opposed to a list.

This section answers the following questions: What is the physical
phenomenon? What is being measured? What physical quantities are
derived from the measurements?

1 Introduction

Important! This section contains only information relevant to the goals of
the experiment.

This section is short, up to one-half page.
This section contains a brief description of the theoretical model used

to predict the experimental results using 1 – 5 equations, all of which are
numbered. Include a description of the model assumptions and limitations
relevant to the experiment.

For each equation, specify its parameters and physical units. Example:

F⃗ = ma⃗, (1)

where F⃗ is force vector in N, m is mass in kg and a⃗ is acceleration vector in
m s−2.

This section contains an illustration of the experimental system and the
experimental conditions. As necessary, include a description of the measuring
instruments and their measurement accuracies.

To understand better the basics of computer typesetting refer to TEX
book [1].

2 Experimental results

This section is written as a sequential and logical story describing the execu-
tion of the experiment, from initial calibration, through the processing of the
data to the calculation of the desired outcome and accompanying estimate of
experimental errors. The section may contain graphs, schemes, tables, and
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any visual object to represent the results. The text, graphs, and tables are
arranged in a logical order, which begins from the results of the raw mea-
surement to the discussion of the conclusions and explanations that connect
them. This section may be subdivided with descriptive subheadings as an
aid in developing the narrative as necessary.

Example of uncertainty representation:

g = (9.7949± 0.0001)m/sec2.

The experiment results should be represented with uncertainties. To un-
derstand better uncertainties and errors in experiments refer to [2].

2.1 Requirements for graphs

The graph is presented clearly. The font size is 10-12 point. This axis is
appropriately sized to display the data clearly on the graph. No gray back-
grounds. Measured data is presented as discrete points (without connecting
lines). The results of theoretical calculations are displayed as a continuous
curve. Display the numerical labels of the axes outside the graph alongside
each axis. Use legends when there is more than one data type displayed
on the graph. Graph captions are required. Place them immediately below
the graph, and use them to describe what the graph represents. There is
no need to add a title to the graph because there is an explanation in the
caption below. Write the axis titles and units. The axes are explained in the
caption of the graph, if necessary. Display of error bars is required. If the
measurement errors are small, state so in the caption.

To understand better the basics of scientific graphing refer to [3].

2.2 Requirements for tables

As with graphs, an explanation of the table is required in a numbered caption.
The caption is placed below the table and describes its content.

Specification of the physical units are mandatory.

2.3 Requirements for references

Common scientific sources are textbooks or scientific journal articles. Refer-
ences to the Wikipedia are not accepted as valid scientific reference sources.
The sources are preferably written in the format found in PRL, (Physical
Review Letters). At a minimum they must be numbered and include author
information, a citation to the reference source, and the relevant pages must
be specified.
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A convenient way to manage bibliography and references is provided by
TEX bibtex package.

3 Discussion

This section includes the following topics:

1. Comparison with theory, including quantitative comparison using spe-
cific criterion.

2. Somewhere in the table (the column heading or the caption) should
indicate the accuracy of the numerical values based on the relative
error (e.g. δx

x
).

3. Discussion of errors, their types, sources and ways of reducing them;
In particular, identifying the most significant contributor to the error.
The discussion is based on the analysis of the significant errors (i.e.,
the quantitative basis for the arguments raised in the discussion).

4 Conclusions

The conclusions are based on numerical values (as opposed to general state-
ments).

The conclusions are related to the questions raised in the Summary
section.

The conclusions are relevant to the specific experiment carried out by the
students.

The section does not exceed three paragraphs, which are written in nar-
rative form as opposed to list.

Appendix

Optional section. Contains formulae and discussion of significant errors and
their implications. As required it may contain other derivations and expla-
nations.

Report might contain relevant snippets of code.

1 import numpy as np

2 import matplotlib.pyplot as plt

3

4 x = np.linspace(0, 2*np.pi)
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5 y = np.sin(x)

6

7 plt.plot(x,y, ’.’)

8 plt.xlabel(’x axis’)

9 plt.ylabel(’y axis’)

10 plt.grid()

Listing 1: Python code snippet example

References

[1] Donald Ervin Knuth. The TeXbook. eng. Reading, Mass: Addison-Wesley,
1986. isbn: 0201134470.

[2] John R. Taylor. An Introduction to Error Analysis: The Study of Un-
certainties in Physical Measurements. University Science Books, 1996.
isbn: 093570275X.

[3] Edward R. Tufte. The Visual Display of Quantitative Information. 2nd ed.
Cheshire, CT: Graphics Press, 2001. isbn: 978-0-9613921-4-7.

4


