
Updated: Aug 2006

Course: sph 3U1

Unit: light

Lesson 12: Title: Colour Addition

Apparatus needed: 3 projectors, video projector, colour blindness book, CIE software, 6 colour filters
4 colours of whiteboard markers


Preliminaries: Before class, have the projectors set up

Lesson:

1. review of colour vision (3 cones) .  One of the things that this theory doesn’t explain is colour constancy – we see the same colour in different light levels!

2. demo – colour addition – three projectors (perhaps do as a POE exercise)

Colour Addition

3. colour circle  - showing addition
write out with letters too:  R + G = Y
B + R = M 

R + G + B = W

4. Explain using the colour sensitivity curves – especially how we see yellow and white.

5. What colour is brown? [dark yellow]

6. Applications: anywhere where different colours of light are being produced:
stage lighting, TV, computer screens, 
TV – how coloured pixels work  (RGB)

Colour subtraction

7. An objects is coloured because it reflects that colour and (theoretically) absorbs all others. In real life, most colours are broadband – not a spectral colour (a single wavelength). A green book does not reflect only 550 nm light, but a large range of wavelengths with green being the dominant reflection.
When we see coloured objects, what happens is some colours of light are observed and the rest reflected. The colour that we see is the colour of the light that is reflected. 
e.g. Red binder – absorbs B and G, reflects R

8. Demo: One projector – C, M, Y filters

9. Colour Circle - subtraction
Explanation – how filters work
Explanation – paints and inks

10. Four colour printing overheads.

11. Demo: single coloured light on various coloured objects. 
*** Use the various filters on the R,G,B, Bl markers. 
Have students predict how many colours will be visible (i.e. how many will look black)
Have students try to tell what the colours are (many of the combinations will look black).

12. Applications: colour printing (4 colour) – pass around sample of cereal box, …
paint (artistic) [they should be using C,M,Y, Bl, but replace: C ( light Bl, M ( Red

13. An important point: these colour filters and inks are “broad spectrum”, not a single wavelength.

Colour Vision (again) – using projector

14. show – CIE diagram – (CIE program using projector) – how it is impossible with 3 colours to reproduce ALL of the colours that we see
show Planckian locus file

15. show colour blindness book and the 3 colour blindness HTML files
e.g. traffic light colours

16. show RGB numbers Applet: http://physics.uwstout.edu/physapplets/wave/colors_g.htm

Note: using CYMK you cannot reproduce all colours either. Some printers have an extra photo-ink cartridge (paler versions of CYM). Art books are more expensive presumably because they use a lot more different types of ink in their colour plates to try and get the exact colour of the original.

Colour Temperature
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Colour blindness – lines along the axes – all colour along this line look the same. (same ratio of B:G)
Some colours are physically impossible – since we can never get the green cone active by itself.

Homework:  handout light questions 

Evaluation: 







