By the end of this lesson you should be able to answer these questions:

1. Why can’t we see colours when it is dark? Are the colours still there?

2. When you look at a faint object at night, why don’t you see it unless you look just next to it?

3. What causes the blind spot in your eye? (not the blind spot when you’re driving because the mirrors don’t show the back corners of the car) How can you see it?

4. Why doesn’t red light destroy night vision, but other colours of light do?

5. When you look at someone or try to read, why do you have to turn your eyes so that they are pointing directly at the person or text?

6. How do we see many colours when we only have 3 types of colour sensitive nerve cells?

7. How are colours mixed: – by addition?
– by subtraction?

Extra:

Research more into the lens structure, into saccades, 

II. THE RETINA

The retina is made up of light sensitive cells called Rods and Cones. There are many other cells as well – especially nerve cells.

Diagram of retina:
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Each rod or cone is about 1/10th the width of a human hair and acts like an optic fibre.
Light enters from the bottom (in this diagram) and travels through all of the layers of nerve cells until it strikes the outer segments of the rods and cones where the light sensitive chemical (called rhodopsin – in rods) is located.
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Rhodopsin is based on 11-cis-retinal + an opsin molecule. Retinal is based on Vitamin A. The molecule changes shape when exposed to light (also called bleaching). (Its maximum sensitivity is at 498 nm). (Rhodopsin also absorbs in the ultraviolet region of the spectrum. However, the lens of the eye absorbs ultraviolet light, preventing it from reaching rhodopsin in the retina. This is why we cannot see ultraviolet light.)
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Rods are very sensitive to light. They enable us to see in dim light conditions. In daylight, all of the rhodopsin molecules are bleached/ destroyed/ overpowered by the light. It takes some time in the dark before the rhodopsin can regenerate ( dark adaptation).

If we look at the spectral sensitivity of rods, it peaks at 500 nm, in the blue / cyan region. Also note that rods have no sensitivity to red light.

( blue will look lighter gray at night, other colours will look darker gray (red will look black).

( red lights will not bleach rhodopsin – i.e. will not destroy night vision. .: Dashboard lights should be red. Looking at maps at night – use a flashlight with red-plastic over it.

Rods are more sensitive to flicker. They can detect motion especially at night. ??? Is this true? or is it just that the peripheral vision is more sensitive to flicker?

Cones – there are three different types – sensitive to red, green, and blue light. The light sensitive molecules in cones are called photopsins. They consist of different opsin molecules bound to 11‑cis‑retinal. Cones require a lot more light in order to function. They cannot detect the dim light that is present when it is dark. This is why you can’t see colours at night, even though the colours are still there.
[125 million rods vs 10 million cones]

Fovea  - it has only cones in it ( cannot see dim objects by looking at them (no rods)
– each cone has its own ganglion cell to go to the brain ( best focus.
<diagram from Time-Life book>

(up to 100 rods connect to one nerve fibre – after preliminary processing)
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Fig. 14.The peak spectral sensitivities of the the 3 cone lypes
and the the rods in the primate retina (Brown and Wald, 1963).
1987).

From Dowling’s book (:
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<put up one of these diagrams on the board>

How colour vision works – it depends on which cones send signals to the brain.

· see next lesson.

Colour Blindness (next lesson?)

· one or more pigments are missing.

· (see CIE chart)

