“The Fingerprint of Creation”
The Big Bang: Some 15 billion years ago, everything in the known universe was crowded into an infinitely dense and hot point that violently exploded. At that time the four forces of nature that govern the universe today--gravity, electromagnetism (which sparks lightning bolts and directs compass needles), and the strong and weak forces which hold atoms intact-- were welded together by the unimaginable heat into a single unified force. 

By 10-43 second the universe had cooled to 100 million trillion trillion degrees. Gravity became a distinct force, but matter remained an indistinguishable soup of collisions more energetic than anything witnessed in the universe today. 

After a mere 10-34 second the temperature had dropped to a billion billion billion degrees--cool enough for the first wisps of matter to coalesce. Quarks (black), the building blocks of protons and neutrons, emerged, as did electrons (pink) and similar indivisible particles. As the first pieces of matter formed, the charged conditions also created their antimatter counterparts. At this point the strong force, which holds protons and neutrons together, split off. Three distinct forces--gravity, the strong force, and the electroweak force--began pulling and pushing at the primordial bits of matter. 

By 10-10 second the electromagnetic and weak forces had separated. From that moment on, the four forces began shaping the universe. 

At 10-5 second the universe had cooled to a trillion degrees. When quarks crashed into one another now, they stuck together. At the lower temperatures, particles that rammed into the newly formed protons (blue) and neutrons (green) could no longer knock them apart. Antiquarks also came together and formed antiprotons. For every 10 billion particles of antimatter, the universe contained 10 billion and 1 bits of matter. In the still-dense broth of the early universe, flecks of anti-matter and matter collided, annihilating each other in a flash of particles of light called photons (purple). By now the energy level of the universe was too low to build new quarks and antiquarks, so virtually all antimatter was destroyed, leaving only a fraction of the original mass of the universe. The resulting photons ricocheted around, unable to escape the dense environment. 

One second after the Big Bang, electrons and their antimatter counterparts, positrons, similarly annihilated each other; because electrons slightly outnumbered positrons, only electrons were left. 

One minute after creation, the now relatively sluggish neutrons and protons banged into each other, stuck together, and formed the nuclei of helium, lithium, and heavy forms of hydrogen. After this brief instant in time, the temperature fell below a billion degrees and the density of the ever-expanding universe was too low for such nuclei-forming collisions to occur again. (Billions of years would pass before stars forged helium into heavier elements such as carbon and oxygen--the building blocks of life.) 

When the universe was 300,000 years old and 3,000 degrees hot, the assembled nuclei captured electrons as they whizzed past and formed the first atoms. As electrons were constrained to orbiting atoms, the photons that the electrons had once interacted with began to streak the universe with light. Because the atoms were unevenly scattered throughout the expanding cosmos, the photons emerged in a rather spotty pattern seen today as slight variations in the microwave background radiation--the afterglow of the decoupling of energy from matter. 

After one billion years or so, the pull of gravity had caused atoms to coalesce into clouds of gas. Galaxies formed as the nascent clouds continued to swirl together, perhaps around bits of very dense but undetectable “dark matter.” In another billion years the galaxies themselves began to group together into superclusters and gigantic structures--bubbles of space with walls of thousands of galaxies surrounding voids millions of light-years across. 

After 3 billion years the stars began to shine. Earth and our solar system formed 10.4 billion years after the Big Bang. After basking for another 2 billion years in the light of our nearest star, our planet sprouted its first traces of life. 

Today perhaps 100 million species of plants and animals inhabit Earth. 

From “The Fingerprint of Creation”, Donald Goldsmith, October 1992, Discover Magazine.

