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DMAPT Today 

D e t r o i t  M e t r o p o l i t a n  A r e a  P h y s i c s  T e a c h e r s  

DMAPT 2/3/07 � University of Michigan (sponsored by FOCUS) 
 
Steve Dickie started off the meeting expressing thanks on behalf of the DMAPT to Ramon Torres-
Isea and the University of Michigan participants for organizing this meeting. 
 
Ramon Torres-Isea followed with an introduction 
and welcome to the 20-30 participants. 
He extended special thanks to Michelle Young 
(FOCUS administrator), Chris Monroe (FOCUS 
director), Roy Clarke (faculty), Tim Chupp 
(faculty) and Jennifer Ogilvie (faculty) for their 
assistance in organizing this program. 
 
Ramon also announced the upcoming Physics 
Olympiad at the University of Michigan on     
May 5, 2007. 
 
�Hand-crafted� kits (filters and foil) and spectro-
scopes were passed out. 
 
Chris Monroe (Director of FOCUS program at U of M) also extended a welcome and quickly ex-
plained the FOCUS program.  There are 9-10 FOCUS centers across the country.  Approximately 
25 researchers use lasers to control atoms, DNA and x-ray emission. 
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The first presenter was Professor Tim Chupp (www.physics.lsa.umich.edu/chupp).  His lecture was 
entitled the �Physics of Vision.�   He is looking to expand a program where school groups attend 
engaging lectures. 
 
Professor Chupp�s PowerPoint presentation began with a quick overview of the basics of the electro-
magnetic spectrum and the parts of the eye. Refraction is the basis of how images form. One of the 
interesting facts he pointed out was that the cornea�s index of refraction (n=1.34) is very close to that 
of water (n =1.33).  The human eye�s lens can change shape.  A lens with no tension is spherical; a 
lens under tension has a greater focal length.   As a demonstration Dr. Chupp shone a projector light 
through green liquid in a large glass tank the shape of a fishbowl.  It showed how light converged on 
the retina when the lenses in front of the projector were adjusted. 
 
Another of Chupp�s demonstrations relating to reaction times can be easily reproduced in the class-
room.  Students pair up.  Each pair has a meter stick.  One student drops the meter stick while the 
other tries to catch it as quickly as they can.  Each pair measures the distance the meter stick drops.  
According to Chupp, the average is about 20 cm.   As the pairs continue, the times actually get 
shorter.  Each partner begins to learn cues from the other partner.  So, what does all this tell us?  
Well, by using the formula:  d =1/2a t2 ,  it is found that the reaction time is 150 ms on average.  This 
total time breaks down as follows� The time it takes for light to get from the meter stick to an eye 
is about 1 ns.  The time it takes for the nerve impulse to travel to brain is 10 ms.  The time it takes 
for the finger muscles to grab the meter stick is 125 ms.  (You can calculate this by measuring the 
number of times you can touch your fingers to your thumbs in 10 seconds.) 
 
Chupp�s next demonstrations dealt with the relationships between color and vision.  The first demonstrated color interference.  
Chupp lined up a red and a green laser pointer.  The resulting color was yellow.  The colors were again separated when a spec-
troscope was used and again when the lasers were shone through slits.  The second demo dealt specifically with color vision.  
The retina consists of cells called rods and cones, which are named after their shapes.  The cones sense color.  On a PowerPoint 
slide, Chupp showed a picture of a red star.  The group stared at it and, after several seconds, he clicked to a blank slide.   The 
color changes to the eye because the cones that sense red are saturated and less of the �red� signal is being sent to the brain.  As 
one participant pointed out, Eric Carle�s children�s book, Hello, Red Fox, demonstrates the same effect. 
 
The second presenter of the day was Professor Roy Clarke (royc@umich.edu).  Professor Clarke�s presentation was titled �The 
Light Fantastic� and intended to show the participants demos that can be easily�and cheaply�reproduced for the classroom.  
Professor Clarke appropriately subtitled his presentation, �Dollar Store Optics.� 
 

In order to demonstrate the wave behavior of light, Professor Clarke 
shined a laser through several plastic cups filled with water.  We 
know that light is a wave since the laser can propagate around all of 
the glasses. 
 
In his second demonstration, Prof Clarke used principles of wave 
interference to measure the diameter of a human hair.  He shined a 
laser at a strand of human hair and made measurements using the 
interference pattern that was projected onto a screen. 
 
A third demo requires a laser pointer and a CD.  (For a picture of a 
surface of a CD, visit the website, How Stuff Works.)  When Prof 
Clarke shined a laser on the CD, the reflected light was seen on a 

screen.  Some distance from this light, one can see the first peak in a diffraction pattern.  For a DVD, the diffraction peak is 
much farther away from the reflected light.  This shows us that the spacing is much closer on a DVD and for that reason it can 
store more data. 
 
For his final demo, Prof Clarke shined a laser in an optically active liquid (in this case, corn syrup) that is contained in a long 
cylindrical tube.  About half way down, the laser seems to disappear.  The scattered light from the laser is polarized.  As the 
beam is rotated it appears and disappears depending on your position relative to the angle for the scattered light. 
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Prof Clarke shared these websites that have affordable materials: 
 www.polarization.com  www.3Dlens.com  www.sciencekit.com 
 
The final presenter of the morning was Professor Jennifer Ogilvie, whose presentation is kaleidoscope physics.  First, Prof   
Ogilvie discussed a way to present the law of reflection to students.  She set up two mirrors and set a candle in front of it like in 
the diagram to the right.  She talks about why 6 images form in the mirrors.  After that she kept adding mirrors and discussed 
how images continue to form. 
 
The participants made kaleidoscopes using the following materials: two film canisters (each 
had a hole in the bottom with diameters ~3mm and ~1 cm respectively), 4 glass or Plexiglas 
cover slides (three blank & one with a tiny red arrow), black construction paper that is 
slightly smaller than the cover slides. 
 
After building the kaleidoscopes, Prof Ogilvie asked the following questions: 
 
What determines the number of images? 
Why are some images brighter than others (not perfect reflection)? 
What happens if we black out one mirror? 
 
Professor Ogilvie shared some resources for this topic: 
 www.kaleido.com/faqs.htm 
 my.pclink.com/~jhaug/hoeto.html 
 en.wikipedia.org/wiki/kaleidoscope 
 Halliday and Resnick �The fundamentals of physics� 
 
After the kaleidoscopes, Prof Ogilvie shared some other demos.  She explained how corner 
mirrors always reflects straight back.  Bike reflectors are made of a series of several of these!!  She also placed a piece of Plexi-
glas on an overhead projector.   When she bends it, it shows colors of the stress patterns.  This is due to birefringence.  Polymer 
materials have long-chained molecules and stretching them changes the density.  As a result, light will interact differently with 
different parts of the material. 
 
After the presentations, we took a lunch break.  Following the lunch break, we shared teacher tips & demos. 
 

Ramon Torres-Isea (rtorres@umich.edu; our host for this 
meeting) showed the group a demonstration that involved 
5 polarizers, 3 of which are linear.  In order to tell which 
polarizer is which, we put them on top of aluminum foil 
and flipped them over.  If they look the same they are 
linear polarizers, if not they are circular.  Ramon will post 
some of the experiments demonstrated today. 
 
Roy Clarke showed the group a quick demo in which a 
transparency film with a piece of clear tape on it is placed 
on top of an overhead projector.  He put polarizing filters 
on top.  Due to the different thickness,  the light refracts 
differently and has cool effect. The rotation of the light is 
dependent on frequency.  Many of us were surprised by 
the color changes on the overhead. 
 
Mark Davids (Grosse Pointe South High School) recom-
mends www.exploratorium.com for good physics demo 
and project ideas.  One of the demos he shared with the 
group was the following.  Mark asked the group, �What is 
blacker than black?� He discussed how it is difficult to 
see colors in dim light.  We see colors with the cones in 
our retina.  Then Mark has everyone with black on stand 
up, and asks who has the �blackest� outfit?  What does 
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 that mean?�  He then asked, �What�s the blackest thing in the universe?� (A black hole)  �Why is it black?�  In usual Socratic 
style, Mark continued to ask questions.  �What�s darker something or nothing?� (Nothing)  For his students, Mark makes a 
�black hole� out of a coffee can. 
 

For another demo, Mark shows slides with two circles�one blue and one white.  He asks,  �What is whiter than 
white?�  Something that is �whiter� is reflecting more light.  Blue light makes white light whiter! Tide deter-
gent added a bluing agent to make clothes whiter than white. 

 
Steve Dickie (DMAPT President and teacher at Divine Child High School) passed out a sheet on how to make your 
own spectroscope (www.uwm.edu/~awschwab/specweb.htm).  He also talked about what happens when you pull 
foil off a CD and see a beautiful spectrum on the clear diffraction grating. 
 

Al Gibson shared how to make a mirror out of Plexiglas and thin reflective film that you can get at a window store.  
Use soapy water on glass, put on the film and wipe with a squeegee.  He also gave away a copy of Physics 2000 (which includes 
videos on the discovery of the muon and Tacoma narrows bridge). 
 
Dave Barnes (Arbor Scientific) is one of the editors of Cool Stuff Newsletter.  He 
showed us how to make a poor man�s microscopic projector.  To do this you need a 
laser pointer (his was on a tripod!), ring stand, pond water, and white paper. Use an 
eyedropper to get the pond water.  The drop of water at the end acts like a lens.  Dave 
attached the water dropper to ring stand.  The white paper acts like a screen.  He shined 
the laser through the drop and we could see the microorganisms from the pond water 
on the screen.  He also showed us a demo using Karo Syrup in a large graduated       
cylinder.  The syrup causes a laser beam to rotate much like  one of the earlier demos.   
 
 
The final component of the day included a tour of the FOCUS (Frontiers in Optical 
Coherence and Ultrafast Science) research labs.  We were taken through 4 different tours.  Here is a summary of each. 
 
David Reis, Assistant Professor of Physics and Applied Physics, is studying how matter behaves on the fastest time scales.    
Before showing us his lab, he showed us a quick presentation adapted from  http://constellation.gsfc.nasa.gov/resources/
brochures/may04/xray_spectroscopy.html.  This presentation included a brief history of ultrafast science.  For example, ultrafast 
photography was born in 1878 with Eadweard Muybridge famous series of photos of the running horse.  Reis uses x-rays in his 
research because they are high energy.  Argonne National Lab has a large particle accelerator for x-rays.  Alternating magnetic 
poles accelerate the particle forward.  To see some really fast x-rays, Reis recommends going to Stanford.  They are building the 
world�s first free-electron laser, which is due in 2008.   In Prof Reis� lab in the basement of Randall, there was a titanium-
sapphire crystal laser.  The sapphire crystal doped with titanium ions, and the laser produces light in the near-infrared spectrum. 
This laser creates 108 pulses per second. Through the view of motion on the atomic scale, this research helps us to understand 
how energy is transported in bulk materials.  Everything is so sensitive that even talking messes up the length measurements they 
are taking.  Not much energy is used in this process, but a lot of power is used since the time is so short.  Possible applications of 
Reis� area of research include thermoelectric and increasing the speed of electronics such as computers. 

 
 
Gerhard Blab, post-doc at the university, hosted a tour of his research 
project involving the dynamics of DNA.  The research group Gerhard 
is involved with is interested in the interaction of DNA and proteins.  
Protein can loop with DNA, which changes the properties of the DNA.  
They want to see what happens when the DNA is stretched.  They use 
different lights to see the different effects.  The group uses lasers to 
trap and manipulate small particles.  They are studying the relationship 
between the force and the extension of the DNA by using an infrared 
laser to create a potential.  They are able to measure the DNA�
whether it is being stretched or compressed�as a result of this       
manipulation. 
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Professor Chris Monroe showed us some of his research relating to quantum mechanics.  
His group is investigating the foundations of quantum mechanics, which could potentially 
lead to the development of a quantum computer�a super computer that would be able to 
handle multiple inputs at the same time.  The research is done in a vacuum chamber.  They 
can find ions using electric fields and �hold them.�  For reasons similar to the interference 
of light, they are able to prepare a single ion that is in two places until someone actually 
looks at it.  After the explanation, Prof Monroe took us to the lab to �see� an atom!  To do 
this they trap Ytterbium (which has d and f states).  They apply radio oscillating fields to 
trap an ion.  In order to see it, they need to shine a laser on it, which excites the ion.  When 
the ion goes back down to the unexcited state, it emits a photon, which is what we see.  The 
laser actually cools the ions because of Doppler cooling.  The laser becomes resonant with 
the ion when the ion is moving toward the laser.  The group is ultimately trying to achieve 
quantum entanglement with two different ions. 
 

 
Professor Jennifer Ogilvie explained her research in multi-photon microscopy.  Her 
lab is studying behaviors of protein.  One way is attach a fluorescent label to the    
protein.  The fluorescence will tell you what is going on with the proteins and where 
they go.  Since the fluorescent label could affect the behavior of the protein, they are 
trying to get around this sort of labeling process, which is also very cumbersome.  As 
an alternative, Ogilvie�s group is using ultrafast nonlinear spectroscopy to study the 
behavior of the proteins.    Applications of Ogilvie�s group�s research include studies 
relating to DNA and bacteria.  They are interested in studying bacteria since bacteria 
are 95% energy efficient.  They are trying to understand this so that people can design 
their own energy efficient systems.  In order to see things more clearly, they must  
increase the time resolution to the femtoseconds. 
 

All in all, the U of M meeting was a huge success.  Thanks to all involved for such a wonderful time! 
 
 
 
DMAPT Meeting 4-19-07  Grosse Pointe South High School (Host: Mark Davids) 
 
The evening began with the usual introductions followed by 
our featured guest speaker, Skip Greiner of the Tesla Society.  
Skip has had an interesting history: an MIT graduate and 
army veteran� he is a retired engineer and a former manu-
facturer�s representative in the semiconductor industry.  Skip 
read his first book about Tesla when he was 9 years old.  By 
the age of 10, he was making his first Tesla coils.  The Tesla 
society, of which he is a member, was founded in the mid-
1980s in Colorado.  The group was formed in honor of     
Nikola Tesla, who was well-known for inventing devices that 
were way ahead of his time. For example, in the late 1870s, 
Tesla already had ides about rotating electric fields.  He came 
to the United States and worked for Edison, whom with he 
eventually had a falling out.  Tesla help electrify a New Jersey city and Skip believes that he 
should be considered the founder of electricity in the United States. 
 
 
The Tesla Society was one of the first groups to utilize the internet for communication among 
its members.  Through the internet, Skip has been able to do some research with people in  
Iceland.  The group also hosts Teslathons, where they talk science for an entire weekend. 
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During his presentation, Skip showed the group a slide 
show that portrayed Tesla coils and many other interest-
ing Tesla devices.  For example, in 1898, a �monster� 
Tesla coil was built in Colorado Springs, and it had no 
wires!!!  To date, no one has been able to duplicate this 
device.  Another slide showed an Automoton built in 
1916 that was operated by remote control.   Other slides 
included a Mendoceno Motor consisting of  4 solar cells 
and some magnets.  Objects are magnetically levitated as 
the cells turn.  One could buy a kit to make this. 
 
 

 
 
More discussion included a Newman perpetual motion motor, Lichtenberg Fig-
ure, static discharge motor, Wimhurst machine, plasma globe, Marx generator, 
ring tosser, a can crusher and coin shrinker.  In the 1980s, Joe Newman was 
granted a patent on a �perpetual motion machine.�  Skip built one (but not with 
as much precision) and it ran for 30 days!!!  Supposedly it charges the battery as 
it runs.   A wire is wrapped around a can in order to build a can crusher.  The 
magnetic field is so great it crushes the can and vaporizes the wire.  A Marx 
Generator consists of a bunch of capacitors and results in �gorgeous lightning 
bolts.� 
 
 
 

We went outside to see the ring tosser that Skip built which launched rings at least 10 ft in 
the air!  The ring tosser has a 4000V spark gap, coiled copper wire, and according to Skip, 
makes �one hell of a magnetic field.� 
 
After Skip�s lively presentation and demos, we enjoyed a lovely dinner provided by our 
host Mark Davids. 
 
Following dinner, announcements were made.  Ramon Torres-Isea from the University of Michigan announced the Physics 
Olympiad, which was hosted by the University on May 5th.  He passed out T-shirts, too.  The Physics Olympiad is an opportunity 
for students in groups of 2-3 to compete in 6 physics-related events.  The top three teams receive money for their classrooms.  
For more information, visit: www.lsa.umich.edu/physics.    
 
Also, the FOCUS presentations will be on the University of Michigan website soon.  Ramon will include the additional articles 
that were published and will send email when it�s ready. 
 
Jeff Conn of Wayne State University invited students to a physics career day on April 20th.  The day is primarily intended for 
undergraduate physics majors, but they decided to open it up to high schools students as well.  A similar event will be hosted by 
the University the same time next year. 
 
Al Gibson reminded the group about the NSTA conference that will be held in Detroit  October 18-20th at Cobo Hall.  Sally Ride 
will be there!  There will be an AAPT physics strand day on Thursday, October 18th.  The group would like to put together some 
make and takes and demos.  We are looking for people to participate in the make-and-take sessions.  Contact Beth Kubitske: 
kubitske@umich.edu 
  
Cal Hoeksma showed us an interesting device he picked up at an antique dealer on his last trip.  It was a series of Crooks Tubes 
and plasma glow tubes that were used as medical instruments in the early part of the last century.   Different tubes were claimed 
to treat all sorts of medical ailments.   
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Steve Dickie (DMAPT president and teacher at Divine Child High 
School) showed the group University of Colorado�s Physics Education 
Technology interactive simulations.   To access these simulations, simply 
type in �Phet� in any web browser and it should take you to the site.   
Educators and site developers have posted lessons and worksheets to  
accompany the simulations. 
 
Mark Davids rounded off the evening with some demos and ideas for 
lessons for electricity and magnetism.  The group played �students� as he 
demonstrated his Intro to Circuits Discovery Activity.  We got into 
groups and were given a Genecon hand generator, mini lamps, sockets 
and capacitors to play with.  Mark gives the students 20 minutes to play 
with the equipment and design their own lab. 
 

Mark�s electromagnetism demo consisted of 2 coils hanging from a ring stand.  When he 
moves a magnet through coil, nothing happens.  Then he completes the circuit with banana 
clips and this time the coil moves! 
 
For another demo, Mark moves a magnet down a plastic tube and has a student catch it.  He 
then puts a coil around the plastic tube. The students then observe that the magnet slows 
down when it passes through the coil. 
 
The final demo of the night was a bi-color LED.   When the current is DC, the bulb is     
yellow bulb.  When switched to AC, it actually flashes red and green.  Mark gave the group 
some of these LEDs to take home. 

 
Al�s Corner�From the Desk of Al Gibson 
 
The AAPT meeting in Greensboro was one of the best attended ever.  There were over 1200 
participants.  The sessions were great.  A number of our Michigan Physics Phriends gave 
workshops, talks and/or posters.  Since Greensboro is in the heart of NASCAR country, we 
had a number of talks were related to NASCAR.  Janet Gutherie, the first woman to break 
into racing at Indy and on the NASCAR circuit gave one of the plenary talks.  She described 
the problems of cracking the sexist barrier that existed for women in the 60�s and 70�s.  I  
purchased and recommend her book, Janet Gutherie, A Life At Full Throttle.  In the book she 
describes her races at Indy and on the NASCAR cuircuit.  She especially talks about the 
problems of being the first woman to break into Indy racing and the first post WWII woman 
drive a car in NASCAR.  I bought the book for my grand daughter thinking it might provide some inspiration for her and her 
brother since they are NASCAR fans.  Emma is only 8 so she will have to wait for awhile to read it, but when she does I hope it 
helps here overcome some of the     barriers that still exist for women.  I highly recommend the book.  It will help the men and 
women to recognize just how many barriers still exist. 
 
Also at the meeting, I found that Physics Front and COMPadre are getting much more useful and user friendly.  ComPADRE is 
part of the National Digital Library project.  It has massive amounts of materials for elementary through college in physical   
science particularly in astronomy and physics.  Physics Front is a part of COMPadre and is designed more for introductory  
physics teachers.  You can find labs, lesson plans, tests and other activities to make your life a little easier. 
 
The following link will be helpful to get started.  http://www.compadre.org/portal/index.cfm   
You will need to create a password and ID in order to make maximum use of the resources.   
 
Another thing you might be interested in is the Adopt a Physicist program sponsored by AAPT, ComPADRE, APS and Sigma 
Phi Sigma.  Check it out at  www.adoptaphysicist.org 
 
Well that�s it for this time.  You still have time to read Janet Gutherie�s book before school starts.  Have a great year.    
 
Al 
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We had great DMAPT Meeting of the Minds this summer!  We developed a list of tentative meeting dates, and we need you!  
In case you missed the recent email from our secretary, Laura Ritter, here�s what she had to say: 
 
Hello, everyone! 
 
I hope you all have been having a nice summer!  It's about that time of year again, and I'd thought I'd bring you up to date on 
some of the planned DMAPT activities.  Here is a list of tentative meeting dates for the 2007-2008 year: 
 
Sept 20, 2007 
(Oct 18 @ NSTA) 
Nov 13, 2007 
Dec 13, 2007 
Feb 5, 2008 
Apr 10, 2008 
 
We are looking for volunteers to host these meetings (including our first meeting of the year on September 20th).  If you would 
like to host a meeting or have an idea for a theme or topic, please let me know. 
 
In addition to our regular meetings, we are considering having an additional meeting in May or June 2008 to celebrate our 50th 
anniversary.  Ideas for the celebration are welcome.  
 
Also important to note is the NSTA meeting October 18-20 in Detroit.  The DMAPT will be hosting a physics strand day for this 
event.   
 
On another note, we are in search of a new VP.  Please consider volunteering for this position.  It should be a fun and eventful 
year!  We hope to elect someone at our first meeting. 
 
Hope to see everyone at the first meeting!  I will send out a detailed message closer to the date.  Enjoy the rest of the summer! 
 
Laura (LRitter2@troy.k12.mi.us) 

 
Haven�t been to a DMAPT meeting in a while?  This is just a friendly reminder of what DMAPT has to offer: 
 

• Great professional development opportunities 
• Fantastic relationships with other area Physics teachers and professors 
• Great activity and demonstration ideas that you can use immediately in the classroom 
• Information on upcoming Physics related events 
• A place to ask those pesky unresolved Physics questions 
• And, might I say, the best door prizes in town! 
• The list could go on and on�.. 

 
 
Know someone who teaches Physics or Physical Science and doesn�t know about DMAPT?  Invite them to a meeting!  
Share our newsletter, tell them about the wonderful things the DMAPT has to offer (see above if you need a reminder)!  There 
will be a prize for the individual who brings the most new members to our first meeting of the fall in September. 
 
Not on our Mailing List?  Contact Al Gibson at: gibson@oakland.edu 
 
Suggestions?  If you have any ideas or suggestions for future newsletters, please email them to Nicole Murawski at:  
murawskin@royaloakschools.com. 
 
Newsletter Photos provided by Calvin Hoeksema, Walter Krell and Nicole Murawski. 


