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	Eastbay Astronomical Society Presents




“Quantum Mechanics”

by Bill Levinson, Ph.D.


Event: EAS Monthly Presentation/Lecture
When:  Saturday, February 16, 2013; 7:30 – 9:00PM

Where:  Chabot Space and Science Center, Room: Hauben
Abstract of Lecture

The objective of the talk is to explain why the electron in a hydrogen atom must have specific energy levels that have specific distribution in the space around the proton because of the quantum mechanical laws it behaves.  Realizing there are specific energy levels, then light of a specific wavelength must be emitted when these electrons change energy levels.  This fact leads to the most powerful tool in astronomy: when the spectrum of any element is different from the known spectrum on earth, some physical property of the emitter can be deduced.

Bill will attempt to debunk several myths surrounding quantum mechanics.  The most common ones being that a person has to be a genius to understand or to discover it, or very bright to use it.  When, in fact, understanding the concept requires only high school math and a basic desire.  He will also explain the so called “wave/particle duality” as well as “spooky action at a distance.”  Bill will examine how quantum mechanics applies to not only very large systems but also to very small ones, and he will provide examples of every day experiences involving quantum mechanics.

For attendees in the audience who might have forgotten what a mathematical function is, what a second derivative is, and how to calculate probability, Bill will present several everyday examples.  From these mathematical concepts it can be deduced what a wave function is - which is the essence of a quantum mechanical system.  (The wave function allows a person to calculate all the usual properties of a quantum mechanical system, including the location of a bound electron.)
Bill will show how to calculate the probable location of the ball in the 1970's game of Pong both as a tennis ball and as quantum mechanical object, an electron.  Once the electron/Pong problem is solved, it's an easy leap to deduce the electron charge distribution in a hydrogen atom, and from there the distribution in other atoms.
[image: image2.jpg]



Biography of Bill Levinson
Bill Levinson holds biophysics degrees from the University of California, Berkeley (BA, 1969) and the University of Michigan (Ph.D., 1979).  He has obtained grants to research, study, write and photograph programs on reproductive biology at Woods Hole Marine Biology Lab, the University of Michigan, predator ecology in Colorado, and environmental science in Washington D.C.  Before retiring from the laboratory and starting his own business, he was employed by Michigan Cancer Foundation as a research associate and the Michigan State University as a Faculty Instructor.

Bill has produced, directed, written or shot over a hundred films and videos for such clients as NASA, CNN, KQED, broadcast television stations,  University of California, California State University, Blue Shield, California Public Schools, Intel, and more.  His productions have won awards from the Educational Film and Video Festival, San Francisco International Film Festival, and others.  He has taught screenwriting and biology in the Tamalpais and Piedmont adult education school districts.

His more than two dozen publications, many dealing with inventing new optical systems and methods to photograph individual molecules in living cells, have appeared in refereed scientific journals, magazines, and newspapers.  He has presented his original work on photographing DNA and cellular proteins at meetings of the American Association for Cancer Research and the Biophysical Society.

He has given talks, and presented papers, and published articles on the uses of film and video to impart knowledge to the public that would otherwise be lost in professional journals. In addition to his film and video projects, he manages a 3000 square foot sound stage in the San Francisco Bay Area and a 1000 acre wildlife research habitat in Texas.
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