W Illinois Wesleyan University

Digital Commons @ IWU

Jé’glrﬁgygrsllceey Powell Student Research 2012, 23rd Annual JWP Conference

Apr 14th, 2:35 PM - 3:35 PM

A Simple Experimental Verification of Maxwell-Boltzmann
Statistics

Carl Mueller
Illinois Wesleyan University

Patrick Dahl
lllinois Wesleyan University

Gabriel Spalding, Faculty Advisor
Illinois Wesleyan University

Follow this and additional works at: https://digitalcommons.iwu.edu/jwprc

Mueller, Carl; Dahl, Patrick; and Spalding, Faculty Advisor, Gabriel, "A Simple Experimental
Verification of Maxwell-Boltzmann Statistics" (2012). John Wesley Powell Student Research
Conference. 13.

https://digitalcommons.iwu.edu/jwprc/2012/posters2/13

This Event is protected by copyright and/or related rights. It has been brought to you by Digital
Commons @ IWU with permission from the rights-holder(s). You are free to use this material in any
way that is permitted by the copyright and related rights legislation that applies to your use. For
other uses you need to obtain permission from the rights-holder(s) directly, unless additional rights
are indicated by a Creative Commons license in the record and/ or on the work itself. This material
has been accepted for inclusion by faculty at Illinois Wesleyan University. For more information,
please contact digitalcommons@iwu.edu.

© Copyright is owned by the author of this document.


http://www.iwu.edu/
http://www.iwu.edu/
https://digitalcommons.iwu.edu/
https://digitalcommons.iwu.edu/jwprc
https://digitalcommons.iwu.edu/jwprc
https://digitalcommons.iwu.edu/jwprc/2012
https://digitalcommons.iwu.edu/jwprc?utm_source=digitalcommons.iwu.edu%2Fjwprc%2F2012%2Fposters2%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.iwu.edu/jwprc/2012/posters2/13?utm_source=digitalcommons.iwu.edu%2Fjwprc%2F2012%2Fposters2%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@iwu.edu

THE JOHN WESLEY POWELL STUDENT RESEARCH CONFERENCE — APRIL 2012

Poster Presentation P26

A SIMPLE EXPERIMENTAL VERIFICATION OF
MAXWELL-BOLTZMANN STATISTICS

Carl Mueller, Patrick Dahl, and Gabriel Spalding*
Physics Department, Illinois Wesleyan University

The purpose of this research is an experimental verification of Boltzmann statistics. The goal is
to design an experiment simple enough to demonstrate these ideas, which lie beyond the range of
common experience, which can be completed by undergraduate students as part of normal
undergraduate physics lab work. Several distinct but related experimental tests are under
way. First, it will be shown that colloidal particles allowed to sediment follow the Maxwell-
Boltzmann distribution. Second, it will be shown that these same colloidal particles diffusing in
a spherical potential well do so in accordance with Boltzmann statistics. Finally, these same
particles can be optically trapped, and from the Boltzmann statistics, we can extract the shape of
the effective (optically defined) potential well.
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