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Purdue University Calumet (PUC) is a
comprehensive regional university located in
Hammond, IN. With an enrollment of more
than 9300 students across 6 schools, PUC
offers over 100 degrees (associate, bachelor’s,
and master’s).

PUC serves the socioeconomically diverse
communities of Hammond, Gary, East
Chicago and the surrounding Chicago-
suburb communities of northwest Indiana.

The PUC School of Engineering, Mathematics
and Science is home to the Department of
Chemistry and Physics.

The Institution

The Department
The Department of Chemistry and Physics at
PUC offers bachelor’s degrees in physics with
options in computational physics,
engineering physics, and secondary physics
education. We also offer minors in physics
and astrophysics.

We currently have 6 physics faculty members
and traditionally have a dozen or so physics
majors. Typical enrollment for the advanced
lab course is 2 - 4 students. Advanced lab is
required for all majors except those pursuing
the education option.

Textbook/Materials:
•Bevington’s Data Reduction and Error Analysis for the Physical Sciences
•excerpts from Baird’s Experimentation
•permanently bound, quad-ruled laboratory notebook

Grading Scheme:
•5 Lab Reports: 5/7
•1 Oral Report: 1/7
•HWs/Quizzes: 1/7

Lecture: One hour per week is devoted to lecture on data and error analysis,
experimental methodology, and theory specific to individual experiments.
There will be occasional homework assignments, including at least one
programming exercise, and at least one quiz during the semester.

Lab: Students are expected to work at least 5 hours per week during two
extended lab periods. Lab space may also be opened to conscientious students
at other times.

Oral Presentation: An oral presentation will be given during the last week
of the semester. Presentations are limited to 20 minutes, followed by questions
and discussion. Presentations should give a brief discussion of the physics
involved and data presentation, emphasizing how results compare with theory
or expectation.

Lab Notebook: A well-maintained lab notebook is indispensable for success
in experimental work. You are required to keep a bound notebook, available
for inspection by the course instructor at all times. You will not be permitted
to work on any lab if you do not have your lab notebook with you…

Lab Reports: Lab reports are to be word-processed and are due one week
after completion of the experiment. The written report is meant to convey your
understanding of the goals of the experiment and how well these goals were
realized in the laboratory. A typical lab report should contain the following…
…should follow the style and practice set forth in the AIP Style Manual
available free of charge at: http://www.aip.org.

Lab reports will be graded upon the following criteria:
Abstract: 5%  Results: 10%
Introduction: 10%  Discussion: 20% 
Procedure: 10%  Overall Quality of Report: 10%
Quality of Data: 10%  Due Date: 10%
Analysis of Data: 10%  Lab Performance: 5%

(Highly condensed: Full version of most recent syllabus is available as a
handout or by contacting the author.)

The Syllabus Students complete 5 experiments during the semester, typically with 2.5 weeks
devoted to each. Students are given a folder of background, safety, and
instructional material the week before beginning a new experiment and are
expected to read and be familiar with all provided material before setting foot
in the lab space. Except where noted, students work individually. As of the
Spring 2009 semester, the following experiments were available:

•Determination of the Universal Gravitational Constant -
Students determine G via the end-deflection method using a Cavendish
balance (Leybold). As time allows, compare results with the acceleration
method.

•Double Pendulum - Students measure the period of oscillation for the
two stable modes of a double pendulum in the small-amplitude limit
using a variety of bob masses and pendulum lengths. They also derive the
analytic form for the angular frequency of both modes as a function of
masses and lengths in order to compare theoretical and experimental
values.

•Determination of the Fundamental Charge - This is the traditional
Millikan oil drop (PASCO). Due to the challenges of monitoring oil drops
through the reticle, running a stopwatch, recording data, and reversing
plate polarity, this experiment is conducted with a lab partner.

•Hall Effect - This consists of a suite of experiments using PHYWE
equipment; band gap in germanium (Ge), study of Hall Voltage, Hall
mobility, charge carrier density and sign, etc. in both n- and p-doped Ge

•X-ray Diffraction - This consists of a suite of experiments using an
older Teltron Tel-X-ometer. There are a large number of possible
experiments. At a minimum, students verify wavelength of emitted X-
rays, determine the lattice spacing of various crystals, and determine
Planck’s constant.

•Large-Angle Pendulum - closely following S.D. Schery, Am. J. Phys.,
44, 666 (1976), students study the relationship between amplitude and
period outside the small-angle regime for a bifilar pendulum. This is
meant to be a more open-ended experiment and students are encouraged
to experiment with the set-up and equipment design, investigate whether
errors vary with material used, whether there is an optimal length to
minimize error, etc.

•CCD Characterization - Students investigate dark current as function
of temperature and the photon transfer function for an SBIG ST-402 ME
CCD camera. At a minimum, students then take data and assemble a
reduced, 3-color image in the lab. Simple observational astronomy
experiments are also possible for more advanced/motivated students
using a Meade 10” Schmidt-Cassegrain telescope.

The Experiments


