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Lens, trashcan, real image
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Lens, trashcan, virtual image
The lens and the trashcan did not move!





The scientist must consider the observer.





Center for Learning and TeachingCenter for Learning and TeachingCenter for Learning and TeachingCenter for Learning and TeachingScientists must know a narrow range of science to great 
depth to know the fundamental experiments.

Teachers must know how science in breadth, to relate topics 
to each other and to the world in general.
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Scientists write with great precision so they cannot be 
misunderstood by other scientists but perhaps so they 

cannot be understood by the public.

When writing for the public, write so there is at least one 
way that the writing can be interpreted correctly. 
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It is more complicated than that.

*
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They are wrong. 
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Frank Oppenheimer
Director 1969-1986



Goery Delacote
Director 1990-2005
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But this time you were right.



Eclipse Explainers Amasya Turkey
“Our teacher says the sun doesn’t rotate.”





Adults have fun learning too!
Teachers with badges get into the museum free.

50% of our audience is over 18 years old.



What do you see?



Where are the rays?



Humor
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Mercator Your Face
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Exploratorium Teacher Institute

founded 1985

2100 science teacher alumni
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The Teacher Institute is
21 years old next year.

We invited all of our alumni to a party.

We are old enough that,

We can serve alcohol.
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Teachers attend a 4 week long Summer Institute

Monday - Thursday

08:00 - 10:30      Exhibits
11:00 - 12:30      “Snacks”
12:30 - 2:00  Teacher Time

Machine shop
Library

Friday

Teachers Present lessons to us.
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The Sound 
Column

a concrete tube 
17.5 m long
Fundamental 

frequency 10 Hz
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The teachers discover the sound is loudest at the floor
at the node!
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Soap Film in a can
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Curt Gabrielson

Wrote the new science curriculum for
East Timor

A Snackbook
Using local materials

It is the first technical book ever written in Tetum
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My pyramid scheme to take over science education.
2100 alumni

100 return as co-teachers 
20 come for a 1 year sabbatical.
8 become permanent employees

8
20
100
2100
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Spectra in a compact disk
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CD spectrometer
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Public = Martian Baseball

Physicist = Atwoods Machine
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Moonwalk Exhibit Experience 1/6 g
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Marswalk snack: experience 1/3 g,
experience an inclined plane.
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Orbital mechanics
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Scientists are like composers

Teachers are arrangers

Students play the music

Scientist/teachers 
play jazz in a jam with the students



Silent Collisions



Push a grape with diamagnetism
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Digital Magnetic Tape
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Metal Detector Barkhausen effect
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2006 Benjamin Franklin 300’th Birthday
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Waves on a phonecord
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Bowling in a Gravity Well
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Bohr Model
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Light comparator
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This presentation is available on my website

Paul Doherty

use google

or

http://www.exo.net/~pauld
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Progress?

Losses

Phone Cords - Cordless Phones
Film Cans - Digital Cameras

Magnetic Tape - i-pods

Gains

Neodymium Magnets
Compact Disks
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Museums Need Scientist/Teachers

Scientists need Museums
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Moshe’s question

On-hand science

Why when you blow on your hand through pursed lips do you feel cold, while when you blow with open 
mouth you feel hot?

Is it Joule-Thomson throttling or entrainment.
Here is a photo of entrainment:
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Moshe’s question

When Moshe did the experiment in a sauna even the blow 
with pursed lips was hot.

When you blow through a straw the air is hot.

So it seems that entrainment is most important.

A high speed low volume flow jet of air mixes into 
stationary air to produce a low velocity high volume flow 

which is a turbulent mixture of the jet and the air.


