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My mom occasionally 
recounts a memory of four-
year-old me running through the 
halls of our local natural history 
museum, thoroughly pissing 
off security guards, couples, and 
school groups. I recall spending 
more time running through the 
museum than actually learning 
from it, although one particular exhibit 
still somewhat haunts me. This was the mu-
seum’s interactive timeline, where a visitor could walk 
down our evolutionary tree in retrograde— beginning with 
Homo sapiens and devolving past mammals, dinosaurs, 
tetrapods, early chordates, and winding up next to the woe-
fully uninteresting archaebacteria panel. But the section I 
remember best wasn’t technically part of the exhibit. It was 
an empty storage room that sat all the way at the end of the 
hall. It was (allegedly) a model of primordial Earth that was 
damaged in the late ‘80s and never reconstructed. As far as 
I was concerned, my evolutionary tree ended with Homo 
sapiens, and began with a storage facility.

 To this day, I’ve never forgotten that room. 

This abrupt (and rather anticlimactic) ending 
to the timeline of life has been a subject of 
heated debate since before the foundation of 
modern science. Even to modern paleon-
tologists, life without a beginning seems 
a bit like life without an explanation. The 
scientific community has been perpetually 

stuck in that storage room since 
the early 19th century. 

 One of the first 
major glimpses into that 

room was in 1953, in a 
small UChicago chemistry 

lab. Stanley Miller, a biol-
ogy PhD candidate, filled a 
glass vessel with a combination of 
methane, ammonia and hydrogen gas in an 
attempt to simulate Earth’s atmosphere. His 
setup came complete with an electrical dis-
charge (to simulate lightning) and a separate 
container to supply water vapor. After several 
months of letting his chemical mix broil, he found 
over twenty amino acids floating in his pri- mordial 
soup. The lab took this to mean that you could make life in 

the same way you make pancakes. Just take an innocuous 
mix, add some frills, and push the re- action in the right di-
rection. 

 Of course, nobody’s making pancakes with only 
those instructions to go by. Since the ‘50s, the majority of 
biogenesis studies were pretty much just as vague: you’ll 
need the right amount of stuff in just the right conditions 
and if you’re really, really lucky, you might stumble upon 
an amino acid. At least, this was the notion until last year, 
when physicist Jeremy England published a provocative 
new idea that claimed just the opposite. 

What if luck wasn’t all that necessary in making life? 
 England, a physicist at MIT, argues that life on 
Earth isn’t that special at all. In fact, life might have been 
entirely inevitable. Biogenesis could be, in England’s words, 
“as unsurprising as rocks rolling downhill.”

 This new theory calls for a “dissipation-driven 
adaptation of matter,” and if it’s correct, could be one of the 
most important biology studies of the past twenty years. 
In the eye of a physicist, living things are especially good 
at two things: absorbing energy from their environment, 
and radiating it off in the form of heat. If enough energy 
is applied to a clump of carbon atoms, they will slowly 
restructure themselves just so they can dissipate more 
energy— it’s a chemical guarantee. The mysterious force at 
work? It’s the second law of thermodynamics: the idea that 
a closed system will give off energy, but never take any of it 
back. You can scramble an egg, but you can’t unscramble it. 
You can melt an ice cube, but you can’t make it turn back 
into ice without putting it in the freezer (or with the help 
of late 90s Arnold Schwarzenegger). Simply put, all things 
move from a state of order to disorder. And as things get 
more and more disordered, they scatter more of their energy 
out into the universe.

 Molecules, much like scrambled eggs, will 
automatically spread their energy out over time. They will 
continue to make newer and more efficient shapes until 
they reach what’s called a thermodynamic equilibrium, a 
point of total disorder. In the case of an ice cube, it will 
continue to melt until it turns to a gas: its disordered state 
will spread across its container, fogging up the glass in the 
process. England claims that the basic molecules of life exist 
in that equilibrium state — all life needed was time to form 
its molecules into the shape that would allow for maximum 
dissipation. Just as your eggs can’t unscramble themselves, 
your molecules won’t ever be able to regress back to an 
ordered state. It’s a process that, like boy bands or rolling 

down a hill, only works in one direction.

 Writes England, “You start with a random clump 
of atoms, and if you shine light on it for long enough, it 
shouldn’t be so surprising that you get a plant.”

 This paper isn’t without its detractors, however, 
and no conclusive tests of this theory have been made on 
actual living systems. But, looking beyond its scientific 
reception, England’s work adds to the many creative 
interpretations of biology’s fundamental question. His 
relatively simplistic take on the problem is a testament to 
our endless fascination with biogenesis, as well as life’s end, 
and overarching philosophical purpose.

 One especially quirky field has taken to the paper 
with zeal: astrobiology. If the prerequisites for life are really 
as lax as England claims, the search for extraterrestrial life 
becomes quite a bit different. On February 17th, NASA 
announced the discovery of the 29th known habitable 
exoplanet (and counting!). Next time you look at the 
night sky, take some time to remember that life might be 
inevitably evolving across your entire field of vision. It’s just 
a matter of time.

 England’s paper kept pestering me for a while, and 
it started to make me feel there was a reason I so vividly 
remembered the museum’s storage room. I never get sick 
of thinking about that room because there’s something 
about it that summarizes everything mysterious about 
what the exhibit represents. On one hand, you know it’s 
just an empty room, but it never stops being an odd and 
quirky finale to such a dramatic timeline. In another way, 
it’s an unintentionally perfect beginning to the story of 
life. A silent room— completely blasé and motionless, but 
radiating with biological potential. Despite our academic 
inclination to oversimplify vast, philosophical questions, 
the exhibit’s unintentional finale might have been the best 
possible way to represent the origins of life.

Regardless of the future of England’s theory, I’ll always 
envision the emergence of life as that room, both alien and 
comforting at once. That storage room sits at the start of 
our evolutionary tree, always simmering with the energy to 
help guide us forward.
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