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Course Description

The course will develop methods and procedures used in experimental physics at an advanced level. Topics will include electronics and computer techniques for data acquisition, spectroscopy, vacuum principles, cryogenics, detectors, transport properties, and experimental design.

Course Objectives

Students will build computerized data acquisition programs, interface computers to sensors and actuators, work with detectors for various particles and radiation sources, integrate different systems into a working physics experiment.
Required Texts

The latest version of “Learning with Labview-Student Edition” including CD-ROM software

Supplemental Texts

Selected texts on the Python programming language (advanced), and course pack materials.

Student Responsibilities

The course will involve experimental apparatus with potential hazards. Students must conduct themselves in a professional manner at all times, and maintain an awareness of hazards to themselves and to other persons nearby. 

The structure of the course will involve in-class instruction during scheduled hours, plus additional time working on experiments at times scheduled by you and your lab team. The equipment you will be using is sophisticated and expensive, and in most cases, unfamiliar. You can learn at your own pace, but you will need to invest the time needed to master the techniques involved.

Course Plan

	WEEK
	TOPIC

	Aug 19
	Assessments. Introduction to microcomputer hardware and interfaces

	Aug 26
	Python programming methods for interfacing. Serial port interfaces.

	Sept 2
	Python programming methods for interfacing. Parallel port interfaces.

	Sept 9
	Construction of data acquisition programs. Data acquisition project.

	Sept 16
	Labview graphical programming techniques. General introduction.

	Sept 23
	Labview based digital oscilloscope.

	Sept 30
	Construction of Labview data acquisition program. Filters.

	Oct 7
	Detectors of particles and radiation.

	Oct 14
	Detectors, amplifiers, pulse-height analysis. Mossbauer spectroscopy.

	Oct 21
	Vacuum systems, thin films, thin film analysis.

	Oct 28
	Vacuum systems, thin films, thin film analysis, continued.

	Nov 4
	Materials properties: conductivity.

	Nov 11
	Materials properties: susceptibility.

	Nov 18
	Materials properties: Hall effect.

	Nov 25
	(Thanksgiving)

	Dec 2
	Finals


Evaluation Procedures
	Grade Categories
	Description of the requirements
	Weight toward final grade

	In-class participation
	Rigorous attendance at all in-class tutorial sessions. Preparation before classes with assigned readings and library research. Rigorous attendance at team lab sessions. Active participation in classroom and team lab sessions.
	50%

	In-class exams
	Short written, oral, and practical exams on each course section, 5 total.
	50%



