1. 
Irradiation- Using X-rays and other waves to kill cells or tumours
Summary- When sunlight hits chlorophyll it becomes far more powerful as it has the same strength as an x-ray. Water is hard to split anyway, when compared to similar products like H2S (Hydrogen sulphide). Oxygen can be quite toxic, so why have plants evolved to photosynthesise with water with all the challenges it makes. 

2. 
Summary - water is easier to find than other stuff, hence why it is the substrate of choice for photosynthesis. BUT if plants evolve a device to split water for photosynthesis (chlorophyll), then it needs to be contained somehow as it would be very powerful if it ran amok in the cell. 
3. 
Oxygenic Photosynthesis- Normal photosynthesis (it generates oxygen)
Oxidative stress- too many “oxidisers”, or not enough antioxidants (TOPIC 1 Vitamin C CPAC)
Summary- Early bacteria did not photosynthesis and make oxygen. They could however respire using the oxygen. BUT if there was no photosynthesis, how did the oxygen appear in the air? Early earth was a sad cold place with no Oxygen  
4. 
Summary- There are two types of photosynthesis. The ancient one, that didn’t make oxygen. And used Hydrogen sulphate and salt to donate hydrogen. And the new one we see in most plants etc, which makes oxygen and uses water. Both of them use light energy to make sugar. 

 5. 
Summary- Photosynthesis makes CO2 into sugar, which can then be used for respiration or building/storage. Rubisco does the actual glucose making. It needs CO2 and hydrogen. CO2 is easy to find (air or dissolved if you are a seaweed), but hydrogen is hard to find (sneaky cow)
6. 
Summary- this experiment shows that CO2 does not make oxygen in photosynthesis
7. 
Summary- Swap out the CO2 for something else but keep the H20, and magically, you make oxygen again. 
8. 
Summary- Hydrogen needs to be split from water (photolysis), and oxygen gotten rid of (it’s a waste product). Water is abundant, which is great, but other than that it is a faff to work with. It needs lots of energy to separate and needs special machinery to provide this energy. 
9. 
Summary- Different types of chlorophyll absorbs different photons. Plants absorb red light, photosynthetic bacteria absorb infrared. 

10. 
Summary- In the LDR, chlorophyll absorbs photons and shoots electrons away. It then selfishly tries to take it back but can’t as the electron is already on the electron transport chain, where it makes ATP. It is little extra work for the electron to get a proton H+ (from photolysis) to make a hydrogen ion.
11. 
Summary- Being a thieving scoundrel, chlorophyll steals an electron from the closest thing it can to restore the one it threw away (water, H2S, something else). Now it is stable. 
12. 
Summary- If you have a high energy light source in photosynthesis, you have enough energy to steal an electron something that needs high energy to split, like water. If you have a low energy light source (like infra-red), you only have enough energy to steal from a weaker thing, like H2S.
13. 
Summary- you only need a little change in chlorophyll for it to absorb a completely different wavelength. Bacteria chlorophyll (the weak one) at some point must have mutated and evolved to make plant chlorophyll (the strong one)

14. 
Summary- For the chlorophyll to mutate and evolve, those new bacteria would have still been in the same environment with lower light. They would be less efficient at absorbing the light in that environment, so how did they survive? Also how did they cope with generating toxic oxygen?
15. 
Summary- the balanced photolysis reaction is 2H20-> 02, 4H+, 4e-. These reactions can’t all happen at once, so somewhere some free radicals needed to be produced to hold the electrons whilst it all sorts itself out. 
16. 
Summary- These free radicals need to be sealed so they don’t cause damage. Therefore the water is kept inside a protein cage whilst the electrons are removed. 
17. 
Catalase- Splits H2O2 into water and oxygen
Summary- The water cage looks very similar to catalase. Catalase evolved when there was no oxygen on earth. One day, two catalase molecules got stuck together and made the water cage (that enabled water to be split safely). Thus, normal photosynthesis could evolve, thus the atmosphere became more oxygenated. But this oxygenation puts oxidative stress on life. Life copes with this by using catalase- but if there was catalase in the first place, surely there must have been oxidative stress before photosynthesis. 
18. 
Summary- There are multiple types of catalase, but they all do the same thing. In order to make the products balanced, two molecules of hydrogen peroxide need to be reacted together. Two molecules per reaction mean that if the concentration of H2O2 is high, catalase works very well. It works less when the concentration of catalase is low. 

19. 
Summary- To remove trace amounts of H2O2, a new enzyme called peroxidase works by converting just one molecule of H2O2 to two water molecules. 
20. also bridges the evolutionary gap between anoxygenic and oxygenic photosynthesis. 
Summary- H2O2 takes similar energy to H2S to split. So, it could be used as a photosynthetic substrate. In this instance, catalase would have worked as a photosynthetic enzyme. In doing this, Oxygen would have been produced (Hurray!)
21. 
Summary- Instead of all of the catalases clumping together round the other photosynthetic apparatus like they’re at Glastonbury, it would be easier for them to stick together in a complex. Originally this complex would just split H2O2, but a small mutation and adjustment, and BAM! Suddenly it can split water. 
