
Big thoughts 
Big Bang 
In 1905, Albert Einstein was a young civil servant working in the Swiss patent office. But he had an 

unusual hobby. He liked to read about the latest scientific discoveries, and then to use mathematics to 

test out their implications. 

People had been measuring the speed of light – difficult of course because it’s so fast, nearly 300,000 

kilometres per second!  

It’s all relative 
In our normal experience, you can make something go faster if you throw it whilst you’re running 

forward – like a bowler does in cricket. But when light arrives from the Sun, it was found that whether 

our Earth was spinning towards it or away from it the speed of the light was exactly the same. Relative 

motion in either direction hadn’t added or subtracted any speed at all. 

Using maths to investigate that unexpected experimental result, Einstein worked out that traveling very 

fast can make it appear to the people watching you that your length shrinks and also that your time 

slows down. The same mathematical equations also enabled him to predict that matter can be changed 

into energy. This is expressed in the famous formula: E = m c2  (where c is the speed of light) and that 

was what led to the discovery of nuclear energy some 40 years later. 

Einstein’s ‘relativity theory’ caused a revolution in scientific thinking. Things were not necessarily how 

they seemed in everyday life, and mathematics combined with observations of the distant universe 

could change our understanding of nature and reality.  

Einstein, a Jew by birth, looked on the rules of mathematics as being part of the gift of creation and said 

that what he was doing was “thinking God’s thoughts after him.” 

Over the rest of the 20th century there continued to be both experimental and mathematical 

breakthroughs.  

Out of nothing 
Until the late 1950s, scientists had been in the habit of dismissing Bible ideas about the universe being 

created out of nothing. Most of them believed that the universe was in a so-called ‘Steady State’ and 

that it had always existed. But there was another theory gaining ground.  

By 1929 Edwin Hubble’s observations using the world’s largest telescope had begun to suggest 

something very different. The galaxies were all moving rapidly apart, and the most distant ones were 

moving fastest. It all looked rather like the aftermath of some huge explosion, and thinking back in time, 

there must have been a time when everything had been very close together – and enormously hot too! 

At about the same time, Georges Lemaitre, a Belgian Catholic priest, who was also a physicist and 

astronomer, used Einstein’s relativity theory equations and discovered from them that the universe 

could not be static – it had either to be contracting or expanding. His mathematics, published in 1927, 

showed how the present rapid motion of the galaxies could best be explained by an explosive expansion 



from a so-called ‘cosmic atom’. This way of thinking about the universe is called the ‘Big Bang’ theory of 

creation. By the end of the 1950s decade, most scientists were abandoning the old ‘Steady State’ theory 

and were adopting the new ‘Big Bang’ ideas. 

As other scientists did the mathematics on the ‘Big Bang’ physics principles, an amazing timescale 

gradually appeared: 

• Time had started with the creation of the universe. Time zero. Before the universe there was 

nothing, including no time and no space either. Can you even imagine that? 

• That start from an infinitely small dot was about 13.8 billion years ago – which is an enormous 

period of time – but the making of the universe happened (according to our best maths) in far 

less than the blink of an eye. This can be written mathematically as 10-43 seconds – i.e. 1 second 

divided by 1 with forty-three noughts after it! In that tiny moment all the stuff – the matter and 

energy – of our universe was created from nothing. 

• But that tiny new universe was unstable. Just after that, between 10-35 seconds and 10-33 

seconds after creation, that instability caused an enormous expansion – like blowing up a 

balloon. So, we call that bit ‘inflation’. (The maths for this part of the story was worked out by a 

Jewish American physicist called Alan Guth in 1979.) 

• After that it was possible for particles to form from the energy and not disappear again. The 

heavier particles – protons and neutrons – came first, we think, and then electrons and 

positrons. At about 100 seconds after creation these began to make the first atoms of hydrogen, 

deuterium and a few other light elements. The whole universe then was like the interior of our 

Sun is today. Light couldn’t escape from the hot plasma because the light photons kept being 

bounced back off free electrons in the plasma. (The light we receive for the Sun comes from its 

surface layer which is much cooler than its interior.) 

• At around 380,000 years old, the universe had cooled down to a mere 3000 K (2,727 oC). Most 

of the free electrons had been used up in making hydrogen atoms – a process we call 

‘Recombination’. Suddenly it was cool enough for light photons to ‘decouple’ from the plasma – 

to escape and travel out across space. We call this first light ‘Cosmic Background Radiation’ 

because it’s still out there whichever direction you look. 

• Much later, from about 500 million years after creation, galaxies began to form, with each star 

made from the clouds of hydrogen gas, which  gravity then compressed and heated back to a 

very high temperature. As each star lit up with a thermonuclear reaction like the Sun, the sky 

was filled with billions of new light sources.  

Time Era Temperature Characteristics of the Universe 

0 to 10-43 s Big Bang infinite 
infinitely small, infinitely dense  
Primeval fireball 
1 force in nature - Supergravity 

10-43 s Planck Time 1032 K 
Earliest known time that can be described by 
modern physics 
2 forces in nature, gravity, GUT 

10-35 s End of GUT 1027 K 
3 forces in nature, gravity, strong nuclear, 
electroweak 



Quarks and leptons form 
(along with their anti-particles) 

10-35 to 10-33 s Inflation 1027 K 
Size of the Universe drastically increased, by 
factor of 1030to 1040 

10-12 s End of unified forces 1015 K 
4 forces in nature,  
protons and neutrons start forming from 
quarks 

10-7 s Heavy Particle 1014 K 
proton, neutron production 
in full swing 

10-4 s Light particle 1012 K electrons and positrons form  

100 s (a few 
minutes) 

Nucleosynthesis era 109 - 107 K 
helium, deuterium, and a few other elements 
form 

380,000 years 
Recombination 
(Decoupling) 

3000 K 
Matter and radiation separate 
End of radiation domination, start of matter 
domination of the Universe 

500 million yrs Galaxy formation 10 K 
galaxies and other large structures form in the 
universe 

13.8 billion 
years or so 

Now 3 K 
You are reading this table, that's what's 
happening. 

 

In 1964, using a microwave telescope, Penzias and Wilson observed Cosmic Background Radiation from 

the Big Bang coming towards us from every direction in space. It was the original light that had escaped 

from the hot plasma. But because of the continuing expansion of the universe, it has been stretched out 

to a much longer wavelength. So, it’s become  microwave radiation rather than visible light. Scientists 

now had evidence to suggest that the Universe had a beginning and to calculate the age of the Universe. 

The scientific story of creation was put together over a whole century by very open-minded scientists. 

Amongst them were Jews and Christian believers, playing key parts in this work. Their religious thinking 

didn’t hamper their scientific work. In fact it helped them to believe in the reality of what they saw God 

had made, and not to cling on to old theories of how things ‘should be'. 

To form this story of creation, scientists have had to stand back and be very objective. It’s amazing and 

can make you go, “Wow!” But on it’s own it could leave you feeling very small, insignificant and perhaps 

rather meaningless. 

In the Beginning (Genesis) 
The Bible creation stories were written down in their current form about 600 BCE, and may be older 

than that. They had a religious purpose – to help the Jewish people understand their place in the world 

and their relationship with God. There are two different stories: 



The seven day story 
‘In the beginning’, God creates the ‘heavens and the earth’ – that is, the whole of creation. But the earth 

starts out formless, empty and dark. The only sign of hope is God’s spirit moving over the face of the 

deep chaotic waters. 

Then there are seven days. Each day God speaks and more order and purpose come into the world: 

Day 1 – God says,“Let there be light”. Light is good, God thinks, as he looks at it, and he separates day 

and night. 

Day 2 – God speaks and makes the thin expanse of the sky (our atmosphere) to separate clouds and rain 

up there from the waters down here on earth. 

Day 3 – God speaks and makes land appear. Seas and continents form, and plants begin to grow on the 

land. 

Day 4 – God says, “Let there be lights in the expanse of the sky.” The Sun, Moon and stars are good 

because they provide a way to measure time – days, seasons and years as well as lighting the earth. (But 

they are just parts of God’s creation, and not gods themselves as most other nations believed!) 

Day 5 – God speaks and creates animal life in the seas and flying in the skies. He blesses them and tells 

them to multiply. 

Day 6 – God speaks and makes a huge diversity of land animals and sees that it’s all good. Then he 

decides to make humans, male and female, “Let’s make them in our own image”, he says. He blesses 

them and puts them in charge of all the other creatures to care for them. 

Day 7 – God rested from all his work and blessed that day – so it became a holy rest day called the 

Sabbath. 

This simple story teaches us to be grateful for the goodness of creation, to care for and respect all life, 

and especially to respect one another because we each have God’s image in us, male and female. It also 

teaches the value of rest and reflection. 

So, it’s a bit subjective in that it calls us to respond and behave in a good way. It’s not just bare facts. But 

the second creation story is even more personal, more subjective. It’s about relationships. 

The Garden of Eden 
In this story, God has a personal name. Because that name is considered by Jews to be too holy to speak 

out loud, it’s written in the Bible as the LORD. 

The LORD, as in the first story, makes ‘the earth and the heavens’ – everything in our universe. But there 

are no plants yet and no rain. That, we’re told, is because there wasn’t yet a man to work the ground. 

So, this story starts to tell us about the right relationship between humans and the ground and nature. 

Then the LORD God formed the man from the dust of the ground and breathed into his nostrils the 

breath of life. You don’t get more personal than that! 

In case we haven’t realised how much the LORD cares for mankind and how central to his purposes we 

are, he then places the man in a beautiful garden that he has planted. Next he goes on to create all sorts 



of animals, which he brings to the man to name. We also learn the man’s name, Adam, which means 

dust in Hebrew. 

However, none of the animals is a completely suitable companion for the man, so while Adam is asleep, 

the LORD takes one of his ribs out and makes a woman from it. She is called Eve, meaning life. 

Adam falls in love with her, saying, “This is flesh of my flesh and bone of my bone.” Jesus used this 

romantic story to explain his hopes and expectations for marriage – two people each leaving their 

parental security and cleaving together faithfully to become one new entity. 

This story tells us about how relationships were always meant to be – relationship between the LORD 

God and humans; between humans and the ground, and humans with all the other living creatures, both 

plants and animals; and then crucially relationship between one human and another. It’s all about 

personal love, care and respect. 

It’s not a science lesson; it’s about how to live your life. So it’s deliberately subjective and personal. 

(Interestingly, we are given the location of the Garden of Eden through the names of the rivers there. 

It’s in the Arabian peninsula, which of course is now largely desert. But when the first modern humans 

emerged from Africa, about 90,000 years ago we think, it was a huge natural ‘garden’ watered by 

underground rivers. So, perhaps this story contains some very ancient folk memories as well as its 

teaching about God and relationships.) 

One story wasn’t enough for the Bible writers. So, how should we read these stories alongside the 

scientific creation stories – ‘Big Bang', the Evolution of life, Information theory ... and so on.  What can 

we learn from each? 

 


