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Scientific research: Life can exist in many placesin
the Universe, it isnot only in theregion we can
observe.

Perhaps we are not the only intelligent creatures in the universe, but it seems the chances of finding aliens are
very vague.

The origin of life is the process by which non-living (inorganic) matter, itself assembles under a number of
natural conditions suitable to develop into simple organic compounds. Of course, details of this process remain a
mystery and scientists still don't know how exactly they occur, or how often they occur in the universe.

The religions of the world a'so have many different ideas about how life appears, of course, they always believe
that al the universe is created by the magic hand of supernatural powers.But those explanations, just colorful
myths, make many of us not really satisfied.

"How did life appear?"is one of humanity's most intriguing questions and keeps scientists constantly looking for
answers.

Tomonori Totani, a professor of astronomy at the University of Tokyo, was aso drawn to these ideas.He wrote
an article titled "The Occurrence of Life in an Expansion Universe” , published in the Natural Science Report.
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Professor Totani's astronomy lab

Professor Totani'sresearch isbased on two factorsthat go hand in hand:
- The age and size of the Universe, the expansion of the Universe and the rate of events of any Universe.

- Research on RNA, to find out how long a sequence of nucleotides need to " expect a self-replicating activity to
take place".

Professor Totani's work, like almost all studies of the origin of life, considers the basic components of life on
Earth: RNA, aso known as ribonucleic acid.DNA is much more complex than RNA, and it carries information
about how to form an individua's life.But RNA is still more complex than the chemical combination found on
Earth, and because RNA is simpler than DNA, the rate of RNA's self-formation is higher.

There is also an evolutionary hypothesis that although DNA carries instructions to create an organism, RNA is
the regulator of transcription of DNA sequences. The theory is called ' evolution based on RNA ' and confirms
that RNA isthe object of natural selection in Darwinism and can also be inherited.

So if we have to look between RNA and DNA, to find out which biological component was first created in the
early universe, we should choose RNA.



RNA is a sequence of chemicals called nucleotides. Many studies show that a sequence of nucleotides requires at
least 40 to 100 nucleotides before the replication behavior occursin order for life to survive.

It takes quite along time, when enough nucleotides are assembled, to form a chain to meet that minimum length
requirement. And the question is, is there enough time for such life to form in the universe? The universe has
existed for more than 13 billion years and we are sitting here, the answer must be yes?

However, according to the published press release of this new paper, " Current estimates suggest that the number
of life-giving beings from 40 to 100 nucleotides is magical, unable to appear in space regions of the universe. we
cansee. "

The bottom lineis, what about the space we can't observe?



"The universe is actually much larger than the part that can be observed by humans, " Professor Totani said. "In
contemporary cosmology, the universe has undergone a period of rapid expansion creating an area that is so
vast, so large that beyond the horizon of space we can observe it directly. This larger integration into life-
starting models significantly increases the chance of generating life. "

Our Universe was born in a Big Bang and according to Professor Totani's research, the Universe "may consist of
more than 10 " 100 stars like the Sun" , while the Universe observes are only containing about 10 » 22 stars.

We al know that life has happened at least once, so there is no problem that it happened again, even if the
opportunity is extremely small.



According to dtatistics, the amount of matter in the observed universe can only produce RNA 20 nucleotides
long, lower than the number 40 to 100. But because of rapid expansion, the majority of the universe is outside
the observed area. of mankind. That means: the distance was so far that the light emitted from the Big Bag era
did not reach the Earth. When cosmologists add the number of stars in the visible and unobserved universe
together, the result is 10 ~ 100 stars like the Sun,

That meansthereisalot of material in outer space that makes RNA sequences form not only feasible but
already possible, or even certain, to happen.

In his research, the professor said he studied basic relationships. That: "Quantify the chemical interactions that
originate from the minimum length of RNA needed to make the polymer - the first high-molecular polymer - and
the size of the Universe needed to create an RNA sequence. long enough and capable of forming life, based on
the addition of monomers - the units that make up the multi molecule ".

If you read the above lines but difficult to understand, thisis the conclusion of Professor Tomonori Totani:

"If in the future we find out that alien life forms come from another origin than we do, it means that there is
some unknown mechanism that has more nucleotide nucleotides faster than the random statistical process.” .



It only takes more material than life can produce itself.

The universe is actualy larger than the visible part and is capable of containing up to 10 * 100 stars just like the
Sun. If the probability of making abiotic RNA on an Earth-like planet is 1, the minimum nucleotide length must
be less than 20 nucleotides, much lower than the initial 40-nucleotide minimum.

But scientists do not think that RNA can replicate by itself when there are only 20 nucleotides, at least from our
point of view when life forms on Earth. As Professor Totani said in his paper, there must be some unknown
process appearing in an infinite Universe of possibilities.

What isthe mysterious process?
Perhaps no one knows, but thiswill be a science gap that religions can shout "Of course, it is God."

Professor Totani's work does not really have to be the answer to the way in which life originates. But like so
many other scientific studies, it helps create open problems for the next generation to solve as they gain more
knowledge.

Like many of my peers, my motivation is curiosity and big questions, "Professor Totani said.

"Combining two recent investigations of RNA chemistry with the history of cosmology, made me realize that the
universe must have many ways to transition from abiotic state to biological state. That's a thought." interesting
and | hope this research can shed some light on that, helping to discover the origin of life. "

Y ou finished reading the article "Scientific resear ch: Life can exist in many placesin the Universg, it isnot
only in theregion we can observe." edited by the TipsM ake team. We hope this article has provided you with
many useful tech tips and tricks. Y ou can search for similar articles on tips and guides. Thank you for reading
and for following us regularly.
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