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OPTICS FOR ARTISTS
NOTES AND OBSERVATIONS UNIT TWO

REFLECTION AND REFRACTION OF LIGHT
POSTSCRIPT

EYEWITNESS DEMONSTRATIONS:  Recall what you saw.
How does the holographic incident angle finder work?
What is the test to determine if a source is a point?
Could you see the pinholes in the pinhole cameras?
What is the angle of the reflected ray compared to the incident ray?
What is the basic principle of the laser scanning light show?
Were you fooled by the "rabbit" box?
Where does the light go after having been bounced by a pair of mirrors at right angles
to each other?  with 45 degrees between them?
What happened when you looked in the right angled mirrors?
What do you see when you look in a corner cube?
Why aren't bicycle retroreflectors made perfectly?
What is the difference between the day and night images in an automobile rear view
mirror?
What is the difference between specular and diffuse reflectors?
When does a diffuse reflector become a specular one?
Is the amount of light reflected from a piece of glass constant at all angles of incidence?
When does the light reflected off glass become stronger than the light transmitted
through it?
How does light bend going in and out of the plexiglass pieces?
What happens to the view when tilting the large plexiglass block?
How does Edwal No-Scratch work?
Which equilateral prism bent light more, the solid plastic one or the water-filled one?
What was seen in the two different ways of looking through the Dove (erecting) Prism?
Why did the light stay in the stream of water?
What did the fiber optic launching mechanism look like?
How is the image transmitted in the TV Rock and endoscope?
How was the dispersing prism held when viewing the flourescent lights?

SCAVENGER HUNT:  Enjoy these optical phenomena outside of class.
* lunar and solar eclipses * the phases of the moon * sub suns  * sun pillars * mirages *
diamonds * rainbows * sun dogs * 22 degree halos *
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RELEVANT TRIVIA:  Useful facts for this Chapter.
MATHEMATICAL FOOTNOTES:
Law of Reflection:

angle of incidence = angle of reflection

Law of Refraction (Snell's Law): 
n1 * sin (theta1) = n2 * sin (theta2)

REFRACTIVE INDICES FOR UV, R, G, B and IR WAVELENGTHS
FOR SELECTED MATERIALS

WAVE-
LENGTH

351.1
476.5
532.0
632.8
780.0

WATER
1.3194
1.3136
1.3118
1.3080
1.3020

PLE
XI-

GLASS
---

1.496
1.493
1.489

---

BK-7
1.53894
1.52310
1.51947
1.51509
1.51106

LaSF
---

1.87150
1.85900
1.84491
1.83332

DIAMOND
---

2.4439
2.4260
2.4125

---

Manufacturer of precise yet inexpensive
($27) pinholes:
OPTIMATION, INC.
BURR-FREE MICROHOLE DIVISION
8025 South Willow Street
Building 1, Suite 101
Manchester, NH 03103
603-623-2800

For more information on pinhole
photography:
The Pinhole Resource
Star Route 15
Box 1655
San Lorenzo, NM 88057
505-536-9942

OPTICAL SCIENTISTS AND INVENTORS:  Remember the endeavours of these
gentlemen which make them relevant to this chapter.
* Wilbrod Snell * Ettienne de Silhouette * R. W. Wood *

IMPORTANT WORDS:  Know what they mean!
* geometrical optics * physical optics * point source * shadow  * extended source
* umbra * penumbra * gnomon * sundial * angle of incidence finder * solar and
lunar eclipses * phases of the moon * pinhole camera * camera obscura *
reflection * refraction * optical protractor * mirror * front surface * half-silvered
mirror * teleprompter * angles of incidence and reflection * normal * theta *
enhanced reflection at grazing incidence * sub suns * sun pillars * specular and
diffuse reflections * retroreflector  * corner cube * LURE * Scotchlite * refraction  *
Snell's law  * index of refraction, n * Wood's underwater pinhole camera *
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principle of least time * index-matching fluid * Edwal No-Scratch * plano-convex
slab * total internal reflection * critical angle * binocular prisms * fiber optics *
light pipes * core * jacket * cladding * coherent fiber bundle * endoscope * TV
Rock * mirages * dispersion * diamonds (fire, flash, brilliance) * primary and
secondary rainbows * sun dogs * 22 degree halos *

BIBLIOGRAPHY:  Outside reading for the truly faithful.
Optics Guide 5, pages 1-9, 1-16, 3-8 through 3-19.
Alistair B. Fraser and William H. Mach, "Mirages", Scientific American, Volume 234,
Number 1, January 1976, pp. 102-111.
Pinhole Journal Volume 1, Number 2, article on Wood's Water Camera
Ed Wesly, "Recycling Holographic Plates", Proceedings of the Third International
Symposium on Display Holography, Lake Forest College, 1988.
Minnaert, M., The Nature of Color and Light in the Open Air, Dover Publications, 1954.
Edmund Scientific Company, Popular Optics, No.9445, Barrington NJ, 1974, pp. 1-19.
David Falk, Dieter Brill, David Stork, Seeing the Light, John Wiley and Sons, New York,
1986, pp. 29-101.

QUIZ CRIB NOTES:
Know the difference between specular and diffuse reflectors.  Know which way light
bends as it goes from low to high index and from high to low index.  Know which colors
refract more than others.  Know the difference between the normal, and the angles of
incidence, reflection, refraction, and the critical one.




