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BFY 2012 Session XVI “Breakout Discussions II” 

BFY Instructional Labs in Optics and Lasers  

Moderator: Ernie Behringer (Eastern Michigan U) 

9:45 – 10:35 AM Friday, July 27, 2012 

 

Participants (15): David Branning (Trinity C Hartford), Jeremy Carlo (Villanova U), 

Andy Dawes (Pacific U), Greg Fagerberg (NIU), Mary Lowe (Loyola C Baltimore), Don 

Matthys (Marquette U), Tom Moses (Knox C), Declan Mulhall (U Scranton), Jason 

Neiser (Centre C), Jim Parks (U Tennessee Knoxville), Chris Pearson (U Michigan 

Dearborn), Tara Peppard (Cleveland State U), Seth Smith (Francis Marion U), David van 

Baak (Calvin C), Joe Wiest (West Virginia Wesleyan C). 

 

Participants introduced themselves, representing a wide range of experimental interests 

and needs.   

 

One participant suggested that advanced laboratory courses should not contain “museum 

labs” (Millikan oil drop, Franck-Hertz, etc.), with the possible exception of Poisson’s 

bright spot.  It was then suggested that there is a lot to learn (skills, conceptual 

development, history) from such museum labs.   

 

The discussion moved on to the amount of curricular time spent on laboratory.  It was 

suggested that historical experiments may be done as demos although some disagreement 

about this was expressed (see above).  It was noted that it is possible to get students more 

engaged in the demonstrations by having them vote on the outcome.  This could lead to 

peer instructive/clicker questions.   

 

The following question was raised: What design tasks can be done in lab?  Suggestions 

included designing and constructing a telescope, a microscope, or lensometers.  It was 

also suggested that giving students a grab bag of lenses to make such things (e.g., a 

Galilean telescope and regular telescope).  It is noted that Edmund Optics sells an 

educational optics kit (put together by the Optical Society of America).     

 

The design labs just mentioned were considered to be sophomore or junior level and so 

the question was asked: What about advanced labs?  It was suggested that student 

projects at the end of the semester are useful.  A partial list includes the Mach-Zehnder 

interferometer, fiber optics, laser trapping/cooling, absorption, fluorescence, Michelson 

spectroscopy (using low pressure sodium lamps), Fabry-Perot spectroscopy, grating 

spectrometry, saturated absorption spectroscopy, optogalvanic spectroscopy of krypton 

(temperature tuning required), and the acousto-optic effect.   

 

It was noted that Jim Parks (U Tennessee at Knoxville) ran 3 workshops for 20 

participants each in the early 1990s where every participant built and took home a laser 

diode supply/controller, as well as a book by John Brandenberger that described what it 

takes to establish a (modern) optics lab. It was suggested that an ALPhA Immersion on 

advanced optics experiments would be useful; there seemed to be general agreement 

about this.   
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Action Item: Organize an ALPhA Immersion on advanced optics experiments, likely for 

2014 (because it may be difficult to organize it in time for 2013). 

 

Action Item: Get the Brandenberger book on establishing an optics lab and put it on 

compadre. 

 

The question was raised whether anyone measures solar spectra (e.g., to observe 

Fraunhofer lines).  It was noted that obtaining the spectrum of moonlight is also 

instructive.  It was mentioned projecting an image of the sun using a very, tiny mirror 

(rather than a large mirror).  It is noted that Michelson interferometry is a good 

experiment exactly because it can serve multiple purposes (i.e., historical, skill, modern 

technique).   

 

It was noted that rebuilding/revitalizing an optics lab can be very expensive, and that on 

occasion an internal proposal can be used successfully to obtain funds.  Consequently, 

one should always have a budget of needs (and wants) ready just in case internal funding 

should become available.  The good news is that revitalizing optics can lead to very 

significant increases in enrollments. 

  

Other advanced lab suggestions include X-ray fluorescence and electron diffraction 

(supplied by CENCO, Tel-Atomic).  It was suggested that a time-of-flight experiment 

with photoemitted electrons could be done.  It was also suggested that a microwave 

Michelson interferometer can be useful because it is big and kinesthetic.  (This brought 

up the question of whether an acoustic or ultrasonic interferometer experiment is 

feasible.) Microwave equipment suppliers include PASCO, but for “uncanned” apparatus 

it is noted that the amateur radio community may be more helpful for obtaining supplies 

(American Radio Relay League at arrl.org).   

 

On a separate note, people who inherit old equipment who don’t know what that 

equipment is might like to record video and post it to obtain help in identifying the 

equipment.   

 

Action item:  The YouTube Mystery video of the week on compadre could be used to 

clear old inventory.   

 

It was noted that running experiments in a partial round-robin/part “all together” mode 

can produce useful interactions between the “all together” groups while avoiding the 

purchase of more experimental set ups. 


