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Light

· In form of wave lengths 
· Light is imposed of photons 
· Light is reflected from objects = where colour comes from 

How does light interact with matter?
1.Reflected off the object
2. Transmitted through the object
3. Absorbed by the object 
· Photons come in and going to interact with the electron 
· Not everyone photon will be able to move the electron 
· If you have less energy in the photon it won't move the electron
· Electrons move from ground state to higher (excited) state 
· Talks about the relationship of photon between electron 
· Electrons don't like being in excited state rather be at ground state and want to drop back to ground state 
· The energy is then released and it is released in form of heat or light 

How is light captured?
· Need to look at a group called molecules of pigments 
· Every single pigment allows to absorb the light at different wave lengths and reflecting different wave lengths we get all these different colours 

What allows these pigments to absorb light?
Conjugated system 
· Region of alternating single and double bonds
· General may lower the overall energy of the molecule and increase stability

Conformational change 
· Change of molecular structure 
· Retinal pigments In our eyes that allow us to see 
· When the photon is absorbed you have the cis structure which turns into a trans structure 

Light as source of energy 
· Light and life are linked 
· Energy from sun is being picked up by plants and within the plants the energy is being converted into a sugar molecule and from that sugar molecules will be used In cellular respiration 
· Energy is coming from the sun directly or indirectly 
· Photosynthesis is not the only process that uses energy from the sun (captures sun energy)
· Archea uses light to make energy – lower concentration inside the cell than outside
· The change from within the cell can drive the light driven proton pump

Light as a source of information 
· All the rods are protein (orange part on the picture from the slide)
· Chlamydomonas eyespot contain rhodopsin

What is an eye? And what is vision?
· Eye is a pair of globular organs in the head through which people and vertebrate animals see, the visible part 
· Vision includes that neural mechanism – going to interpret what the eye detects

Ocelli
· Allows organism identify the intensity of light and the direction of light ---- photo receptors 
· Photoreceptors at the top are activated more at the top than at the bottom and it can help the organism decide which direction it was coming from 

Compound eye 
· Have very small components (ommatidium) detects it from a small range and displays a mosaic of what it says within the brain it takes all the images seen and puts them together and to make a picture to understand 

Camera eye 
Most complex – we have them 
Squid and octopus have it too 

Human eye 
· Retina very back of the eye and where photoreceptors are located 
· Lens -- white disk and allows light to be focused to get clear images
· Pupil -- controls how much light is coming in 
· Vitreous humour gives its light its shape and its clear so the light can come through 
· Cones allow us to see colours
· Rod allows us to see light like low lights – have many more rods then cones
· Ciliary muscle allows the eye to focus the image 

Rod – outer set have disk structure and where he rhodopsin is 
Inner segment is like the Golgi bodies 
All this light information has to get into our brain some how 

Retina: a lot of neurons 
· Back of retina have rods and cones 
· In front have a net work of other neurons that are associated with the photon receptors and its processing them 
· Ganglia cell it is the end and all these projections all come together in a fibre called optic nerve
Nerve cells are in front of photoreceptors – how is the light getting through?
· They are transparent the nerve cells sitting in front of them are transparent 

Colour (chromatic vision cone cells)
· Cone cells in the retina of the eye allow light of different wavelengths to be interpreted as colour in the brain 

What is colour blindness?
· Dichromatic vs. trichromatic vision 
· Reduced ability to interpret light 
· 1 in 12 makes are colour blind 
· <1 in 100 females are colour blind 

Colour in monkeys 
What have you noticed? 
· Dichromatic were mostly black and white 
· South America, Asia and Africa- trichromatic
· Trichromatic found in the old world
· Dichromatic found in the new world

Difference between these groups 
· Trichromatic have three types of cones Dichromatic have two types of cones 
· Those seeing in two colours are Dichromatic and those seeing three colours are Trichromatic

· All started as Dichromatic – ancestors (many generations of Dichromatic)
· After continental drift they have split into trichromatic and dichromatic 
Why has that happened?

Question:
Why do most new world monkeys have dichromatic vision while most old world monkeys have trichromatic vision?
· Driven by food selection, some of them were able to distinguish between food and able to survive 
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