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Sample Syllabus

PHYS P309 — Modern Physics Laboratory
Indiana University South Bend

Instructor: Jerry Hinnefeld, Assoc. Prof. of Physics, NS355, 237-4467, jhinnefe@iusb.edu

Prerequisites: MATH M216, PHYS P222

Primary Text: No required text. Descriptions of each lab exercise will be produced in-house
and distributed to students in the class.

Supplementary Texts: Taylor, An Infroduction to Error Analysis: The Study of Uncertainties in
Physical Measurements, 2" ed., University Science Books, 1997, Selected readings
from Physics Today, American Journal of Physics, etc.

Objective: This course will give students an opportunity for laboratory work with more
sophisticated equipment, and more challenging measurement goals, than in the
introductory courses. In addition to the more sophisticated equipment, what sets
this course apart from introductory laboratory courses is the level of rigor required
in the analysis of data and the level of student initiative expected. Topics such as
error analysis and parameter estimation by curve fitting, in particular, will be
emphasized. Exercises will include some recreations of historically significant
experiments, as well as several measurements dealing with the interaction of
various forms of radiation with matter.

Course Meetings: One 4-hour session will be scheduled per week. Some exercises may require
additional self-scheduled time on other days. The lab is equipped with a
keypad lock, and students will be expected to work independently on those
exercises which do not require direct supervision. Ten exercises will be

assigned over the course of the semester, some of which will require more than
one week for completion.

Lab Reports:  Written reports will be required for each lab exercise. Most of these reports will

be rather informal, but three will be more formal, similar in structure to a paper
submitted for publication.

Grading: The course grade will be based on performance in the laboratory and on the quality of
the written reports.

Lab reports -- 80%
Lab performance -- 20%




Tentative list of experiments:

» Data Analysis Basics: Error Propagation and Curve Fitting
o Charge-to-Mass Ratio of the Electron (e/n1)

e The Franck-Hertz Experiment

e Measurement of the Speed of Light in Air

» Rutherford Scattering of o-particle

e Bragg Scattering of X-rays

e [-particle Spectrometry

e X-ray Flourescence

e Gamma-Ray Spectroscopy with Nal Detectors

e Half-life of *""Ba

* a-particle Spectroscopy With a Si Surface-Barrier Detector




