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Voice of God  00:00 

Ladies and gentlemen, boys and girls streaming from an attic somewhere in Sheffield, we present 

the sound of silence 

 

00:10 

 

 

Nathan Adams  03:39 

Hi, welcome to my attic. I'm Nate Adams and this is the sound of science, a multimedia virtual 

streamed sound sensation. Thanks for joining me. Usually we perform with a live band in front of 

an audience. We can't do that at the moment. So instead we're decided to recreate the sound of 

science experience direct from my house. Plus, I'll be joined by a few of the sound of science gang 

to help out from their sheds, living rooms or studios. So while we can't be with you, we are reading 

the comments below the line. And if you want to get in touch, send me a tweet to @nateadams. 

We started off with a song about the fastest thing in the universe, light. But what exactly is light, 

and how have we as humans taken advantage of it? I think I love light so much, because when I 

was a kid visiting science centres, I loved the kaleidoscopes lasers, and of course, anything fiery. 

I'm pretty sure that is the reason these days in the lab, I use mega powerful lasers. Light is such an 

amazing phenomenon. It barely exists physically but it illuminates everything around us and we 

can use light to understand the very nature of the universe. I find it fascinating that humanity's 

understanding and use of light is directly linked with the development of humanity itself. The very 

first way to make light arrived when humans encountered fire initially through forest fires, but 

quickly our species developed the skills to create fire ourselves. Now, the first way we created fire 



 

 

Cheltenham Festivals 109-111 Bath Road Cheltenham GL53 7LS 
T +44 (0)1242 511211   Box Office +44 (0)1242 850270  cheltenhamfestivals.com 
Registered Charity No. 251765 

involved rubbing two sticks together. Using the heat through friction to create enough heat to set 

something on fire. I am not a fantastic Boy Scout. In fact, I'm terrible. So every time I've tried to 

replicate this, I failed. Instead, I've decided to pl ay to my skills to you science and mathematics. I 

was taught that if you compress a gas, its temperature risers. While theory is great. I like to put it 

into practice this time using my piston3 here, I'm going to put a small amount of fuel in the form of 

cotton into the piston. And hopefully, I can compress the air inside the tube fast enough, it should 

get hot enough to reach the Flashpoint of cotton. Let's see what happens. We ready 3... 2... 1... we 

look at our again in slomo. Now having control of fire men that humans could cook their food, 

cooking breaks down food and allows us to more easily obtain nutrients important for our 

development. This meant humans became smarter. Humanity didn't just keep rubbing sticks 

together. We used these newfound smarts to do research into better ways of making fire and light 

we worked out that we could use a different fuel fat to create a more portable and consistent light. 

We created lamps, the first ones used animal fat stored in seashells. Now, me being a millennial 

rather than doing butchery and rendering down fat. I went to my local supermarket and purchased 

some animal fat or lard to attempt to mimic this. I just melt the lard down, put it into a seashell, put 

a wicket. And there we go. I lap fat contains vast amounts of energy. That's why we use fat as an 

energy store when we melt and then continue to heat up the fat into a gas. That gas reacts with the 

oxygen in the air and releases energy. Most of it is heat but some of it as light. Plus, with a lard 

lump it makes your attic smell just like a Scarborough chippy. Humanity also worked out how to 

create portable light using oil lamps. But the most successful light instrument still in use today is 

the humble candle, which uses solid fuel wax fashioned into rod shapes, which can then provide a 

large amount of light. for not that much money. This was a revolution, it meant that we could now 

stay up late and work into the night doing more stuff, including science. And that's how things 

stayed for a very long period of time. Until the discovery and utilisation of electricity. Thomas 

Edison famously patented the light bulb. I can demonstrate the light bulb with some wire wool. If I 

pass an electrical current through this wire wall like this, we can see that it lights up. Now it's 

burning and it's heating up because it's in oxygen, but we can see the light and that's how old 

fashioned lightbulbs worked. Now, recently, we became much more efficient at making light. One 

way is using a fluorescent tube where we excite gas with electricity so that it produces in light. But I 

want to show you a different way of exciting this gas, this time with my favourite science toy. A 

Plasma Ball. Now wallet looks like the plasma extends only to the sides of the insulating glass. In 

fact, there is an electrical wind extending out beyond it. And with this wind, I can excite a 

fluorescent bulb and I Love it. Look at that, isn't it amazing? Now the most modern form of life is 

the LED or light emitting diode, which is where we use fancy chemistry to produce materials that 

when an electrical current is passed through them, light is produced, and they're really, really 

efficient. They produce very little heat. So with technologies like LEDS, and things like organic light 

emitting diodes and LCDs, the world has really moved into the technological age. The screen you 

were using to watch me on will be using some sort of liquid crystals or OLEDs to produce all the 
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different colours. But obviously, the best way to demonstrate LEDs is with high fashion. Let me 

show you my favourite hat. And if I turn off the lights, we should be able to see the different colours 

in my hat. Now they're slowly fading in between, but I think this is pretty high fashion. What do you 

think? Let me know in the comments Yeah. Now obviously, the best way of producing light is 

setting things on fire. And now that we're seeing how we can use chemistry to produce different 

colours, I want us to show you the two combined. Let me introduce you to my flamebow. Now even 

though I'm in my attic, I'm still wearing my safety glasses because this is still really dangerous. 

Here is my flamebow. Now in each one of these dishes, I have a different type of salt. Now, when 

these salts heat up, they start to get excited just like the gas within the tube in the fluorescent tube. 

And they're actually the same sort of salts that you might find in fireworks,  fireworks have colours 

because of this. Now you can see there were quite a few different colours here. Here I've got some 

lithium now lithium is a beautiful pink colour. Then we've got in the middle, some copper that 

produces green. And then here at the end, I've got some potassium that produces the lilac flame 

that you can see. Now, what I think is stunning and amazing is that the lithium that's used over 

here, that creates that beautiful pink flame was originally created in the Big Bang, which created 

the universe. So this element was created before even the stars were formed. But why is light so 

important to us? Well, not only do we use it to see by, but also, the only way that anything living 

exists on the planet is because of a beautiful dance that occurs between the light and plants. And 

that dance is photosynthesis. 

 

12:46 

 

 

Nathan Adams  15:50 

Light from our local star. The sun provides all the energy for photosynthesis, and that powers the 

production of all of our food. So you could say we're all eating sunshine. My work in the lab looks 

at how plants turn green, but another member of the sounder science gang Professor Duncan 

Cameron, studies food production on a global scale. So I asked him to join in and tell us some 

more 

 

Duncan Cameron  16:15 

Taking the light from our sun, and turning that solar energy into a form that we can use as food. It's 

pretty amazing stuff. But have you ever wondered how plants can actually do that? To produce 

food plants need to grow the parts that we like to eat? Like stems, leaves, roots and fruits. The 

building block of all of these things is sugar. And it so happens that sugar is the endpoint of 

photosynthesis all pretty convenient. So if we can make plants better at photosynthesis, then they 

can make more sugar to produce more leaves and fruits. So we can then grow more food and feed 

more people. Simple This is kind of handy because the human population is going to reach 10 
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billion people by the year 2050. So we're going to need to grow a lot more food if we're going to 

feed everyone. If we're going to make plants better at doing photosynthesis, we first need to 

understand how photosynthesis works. photosynthesis is actually lots of different chemical 

reactions that all come together to combine water, and combos, I guess, to make sugar, all using 

the power of light. One of the most important of these chemical reactions was discovered in the 

1930s at the University of Sheffield, by a scientist called Robert Hill. And this chemical reaction 

bears his name today, and he's called the Hill reaction. You can do an experiment at home that 

lets you see the Hill reaction in action. So a few minutes ago, I picked a freshly from my garden at 

home that I weighed down with a rock in a glass of water and I shine a bright light on the leaf using 

the desk lamp here in my study at home. When you do this for about 15 minutes, you should see 

that the leaf becomes covered in lots of tiny bubbles. And these bubbles are made of oxygen gas, 

and oxygen gas is created as a waste product of the hill reaction. This is because the hill reaction 

uses the light energy to tear apart the oxygen and hydrogen atoms that make up water. The 

oxygen escapes into our atmosphere as oxygen gas and the plant uses the hydrogen that's left as 

a fuel to turn a combo oxide into sugar. This means that we only have oxygen in our atmosphere 

on earth because of photosynthesis, which I think is pretty amazing. Plants aren't made of sugar 

cubes. So how do they use sugar to create the leaves and fruits? Well, this involves some different 

chemistry. Plants take sugar they have made by photosynthesis. And they use it to make a sort of 

plastic, which we call a polymer. And they do this by sticking together lots of sugar molecules into 

long chains to make much bigger molecules from which the plant can then make the leaves, stems 

and fruits. And one of the most important polymers that plants produce is called cellulose. 

 

Nathan Adams  19:26 

Did you so cellulose? 

 

Duncan Cameron  19:29 

Oh dear! Something tells me that the next bit of this story is going to involve us setting something 

on fire again, right? I'm seriously, I'm safely sat at home in a different part of Sheffield right now. 

You've got the fire extinguisher ready Nate. 

 

Nathan Adams  19:42 

I don't know what you mean Duncan. But yes, I can set fire to cellulose. In fact, the cotton wool 

used to clean behind your ears is a form of cellulose. Cellulose is just stuff that plants make. It's 

cotton ball is pretty flammable but if you want to make it explosive and I always want to make it 

explosive. There is a bit of fancy chemistry you can do called nitration, where you mix it with nitric 

and sulfuric acid. And what that does, it makes it much more flammable. It introduces oxygen into 

the cotton wool. And if you know your fire triangle, you will know that when there is more oxygen, 

there is more fire. In fact, this is a flash colon and it burns so fast, I can set fire to it on my hands. In 
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that flash a whole load of superheated gases formed. When it's not contained, it produces a bright 

flame. But if you want to see how explosive it can be, we need to contain it. And I like to use flash 

cotton to power rockets. Here I've put some flashcotton inside of an old film canister and then if I 

light the fuse Let's see what happens in three two one. Here's a question. Why did the rocket come 

back to Earth? I love gravity without a would all be floating off into space, actually the Earth would 

never have formed, or even the universe for that matter. So yeah, gravity is an important part of 

our daily lives. I want to take you back to probably the first experiment I did in high school, which 

was to calculate the force of gravity here on Earth. Yeah, everyone, we are going to recreate my 

high school memories right now in my attic and calculate the force of gravity live. To do this, you 

need to think pendulum and this formula. Now, if you have not met algebra yet, don't worry, it's not 

too scary. It's a way of allowing us to write maths equations using words. Here the formula is 

gravity equals four times pi squared times the length of the pendulum, all divided by the time 

squared of an oscillation. Now an oscillation is a period when it goes from one side to the other, 

and then back again. Now, any pendulum will work for this experiment, but this is sound of science 

in my attic, and well, I felt it could be a little bit more exciting. That's much better. First, we need to 

measure the length of the pendulum. 98 centimetres then we measure the time it takes for the 

pendulum to do an oscillation that is back and forth once, but to be accurate, we're going to 

measure 10 swings and then get the average. That is divide the number by 10. That might be a bit 

dull, so I thought I would increase your enjoyment. I'm going to attempt the famous kiss of death 

experiment. Well, hopefully just a broken nose if I'm lucky, but do not try this at home. Gravity is 

providing the energy which allows the ball to fall. Each swing means the ball goes through a large 

amount of air, which decreases the total movement energy, meaning that the swing gradually gets 

smaller. Hopefully, this means that while we swing the pendulum from my face, it shouldn't get 

smashed. Anyway, let's do this. Okay. 321 Didn't get smashed too third swing,  4..  5...6... 7... 8... 

9... 10... stop. Okay. Brilliant, didn't get smashed in the face, right? So we know the length of the 

pendulum is 0.98 metres and the oscillation time is 19.23 seconds. If we pop them into a calculator 

do four times pi squared times 0.98 divided by 1.9 squared, that comes to 10.49 metres per 

second squared, which is actually pretty close to the actual value of 9.81 metres per second 

square. You know considering it's my attic it's a disco ball, why don't you have a guard all post the 

formula on my Twitter and you can let me know what value you get. We know gravity is vital to us 

with the whole not flying off into space thing. But it's really important for plants to sense gravity too 

so they can know which way is up or down. That means that they can reach the sun with their 

leaves on the soil with their roots, roots are gravity sensors, and wider roots need to be in the soil. 

They need to take up water as this is where the water comes from for photosynthesis, but they also 

need to take up nutrients in the form of atoms. Welcome to my garden you can hear the birds 

singing right. Now plants they need to take up nutrients in the form of atoms, one of them being 

magnesium. Here's some raw magnesium metal. It's nice and shiny and even better it's really 

spectacular when it gets burned. Now all life needs to use magnesium not just plants but bacteria 
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and animals. It's used in loads of biological processes, a lot of the time helping to release energy 

into the cell. In plants, it's super vital, because it makes up chlorophyll, that green pigment that 

powers for synthesis. But in its raw form like this, it can't be used by life, it needs to be able to be 

dissolved in water. Now one way we can start that process off is by reacting with oxygen, aka 

setting it on fire. Let me show you. Now I can't look directly at the magnesium because it's really 

really bright and it's sending off loads of UV which can be dangerous, without UV doesn't go 

through the camera so you can have full glory of the bright white light that it's forming here. Sorry, 

is quite bright in my eyes. That's pretty amazing, isn't it? Now, there is plenty of magnesium around 

for plants to pick up. But there are other vital nutrients which there are lesser. Take, for example, 

phosphorus, we have to be really careful, we don't overuse it. Another really vital nutrient is 

nitrogen. There's loads of nitrogen in the air around us. But just like raw magnesium, it's not 

accessible to plants, it needs to be in a form that they can take up. Now nature can make it 

accessible by using loads of energy and using  lightning to be able to make it into a form for plants. 

But that isn't enough for all the food that we need to produce. So humans have worked out how to 

make nitrogen fertiliser. To do that, they also need to use loads of energy. This time we get the 

energy from burning fossil fuels. When we burn fossil fuels or that releases loads of carbon dioxide 

gas, which when that is released into the atmosphere,  traps energy from the sun, increasing the 

temperature of surrounding your environment. This is leading to one of the most horrible crisis's 

the planet is facing today. Global warming Not gonna lie but is probably the most depressing song 

on the album. And to be honest, life is pretty grim at the moment we're living through a global 

pandemic. Global Climate change is still occurring. But I can tell you scientists are still working and 

researching to try and find solutions for the problems that we face, but we can't do this alone, we 

need your help. We need you to shout about science. You can talk to your friends, your family, 

your community about how science is helping us. But I've got a question. from a purely scientific 

point of view, what does your voice look like? Or what makes a sound a sound? Now I don't have 

access to all of my equipment, but my friend Mel, who's the head of ridiculous experiments in the 

sound of science gang does have access to pretty cool piece of kit. So I've asked her to help out 

and help explain what makes her sound the sound. 

 

Melanie Hannah  39:42 

Thanks, Nate. So the sound travels through as a pressure wave and we're going to demonstrate 

that with this beautiful slinky here. So the slinky's representing the atoms and molecules of gas in 

the air around us, and you can see the wave causing them to bunched up and to move apart. So 

the sound travels from the source my, my mouth or a speaker to where it's received in your 

eardrum. The pressure causes that vibrations, and those vibrations are converted into electrical 

impulses, which your brain interprets as noise, amazing! Okay, so the slinky was pretty cool. But in 

keeping with the sound of science, I had to go large, and I've made a Rubens tube. So I filled the 

Rubens Tube with flammable gas, the gases escaping through tiny pinholes in the top, I've lit those 
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and we can see the flames. The flames are going to correspond to the pressure of the gas inside. 

What I'm going to do is send a signal to the speaker at the far end and send some different 

frequencies of sound through the tube. And we can visualise the different pressures by the size of 

the flame hopefully. Let's see you can see the higher pressures giving you bigger flames, lower 

pressures giving us quite tiny flames and sometimes actually extinguishing themselves. So just get 

everything lit back up again and we'll see if we can have ourselves a party.  

 

Nathan Adams  42:59 

Oh thanks Mel I really love that Ruben’s tube it's the only glass one that i know of, and Mel made 

it! Isn’t that amazing. Now if you want to make a really big sound, what you need to do is create a 

really big pressure wave. And the best way of doing that is with an explosion. In the balloon up 

here, I've got a mix of hydrogen and oxygen, and when that's ignited, that produces a really big 

pressure wave, which should be pretty exciting. All right, I'm gonna put my ear defenders on we'll 

have a countdown and hopefully we'll have a really big boom 3...2...1... And that everyone is pretty 

much the end of our show. Thank you so much for joining me in my attic and in my garden, but the 

sound of science at home. Also, thanks to Mel and dunk for helping out with the explanations and 

the experiments on of course, thank you to the sound of science band. Without them none of this 

would exist. We were planning on releasing the album this year, but for some reason, can't think 

why everything got a little bit complicated recently. But just for you, our Cheltenham viewers, were 

putting the album available as a digital download. If you go to the website, www.sound-of-

science.com  it's on the screen now. also saw in the comments, it's on the socials, you can find the 

link somewhere, you can find out how you can purchase the album. It costs seven pounds includes 

all the songs you've heard in the show, another five extra songs as well, including songs about 

black holes and the elements. So all I've got to do now is say thank you so much for them for 

letting me do this show. And I hope to see you all in real life really soon. Goodbye. 

 

 

 

 

 

 


