How Big Are Googol, Centillion, and Googolplex? A
Simple Guide

Numbers can get so large that they quickly outgrow our everyday experience. Most of us deal with
thousands, millions, and maybe billions in daily life. But mathematicians and scientists sometimes
need numbers that dwarf even a trillion. Three such numbers, googol, centillion, and googolplex,
are often mentioned in discussions about huge quantities, yet their true sizes can be hard to grasp.
This article explains each one in plain terms, showing how many zeros they contain and how they
relate to one another.

What Is a Googol?

A googol is the number 1 followed by 100 zeros. In standard notation it looks like this:
10,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,C

That is a 1 with a hundred zeros after it. In scientific notation it is written as 10100. The term
"googol" was coined in the early 20th century by a child, and it later became famous through the
name of the search engine Google, though the company's name is a playful misspelling.
Understanding a googol means appreciating that it is far larger than any number you encounter in
everyday counting. For comparison, the estimated number of atoms in the observable universe is
around 1080, which is still far smaller than a googol. So a googol is a number that exists mainly in
theoretical mathematics and discussions of very large quantities.

How Many Zeros Are in a Googol?

The question "googol zeros" naturally leads to the answer: a googol has exactly 100 zeros when
written in standard decimal form. That is a straightforward fact, but the scale of that many zeros
can be hard to visualize. If you wrote a googol out as a single line of digits, it would stretch across
a page many times. The sheer length of the number makes it impractical for everyday use, but it
serves as a useful benchmark for thinking about extremely large numbers.

What Is a Centillion?

A centillion is another large number, but its size depends on the naming system used. In the short
scale system, which is common in the United States and many English-speaking countries, a
centillion equals 1 followed by 303 zeros. In the long scale system, used in many European
countries, a centillion equals 1 followed by 600 zeros. This article uses the short scale for
simplicity. So a centillion is 10303. That is a 1 with 303 zeros after it. To put it in perspective, a
centillion is vastly larger than a googol. It has more than three times as many zeros. Numbers like
centillion are rarely used outside of mathematical puzzles or discussions about the limits of
counting, but they provide a good sense of how naming conventions can create extremely large
numbers.

What Is a Googolplex?

A googolplex is an even larger number. It is 1 followed by a googol of zeros. In other words, a
googolplex is 10 raised to the power of a googol, or 10(10100). That means you would write a 1
and then write a googol zeros after it. Since a googol itself is 10100, a googolplex is far beyond
any number you could write out fully. Even if you wrote one zero on every atom in the universe, you
would not come close to writing a googolplex. The number is so large that its mere definition
stretches the imagination. It is often used as an example of a number that is effectively infinite for
practical purposes, though it is still finite.

Comparing the Three Numbers



To see the differences clearly, consider their sizes in scientific notation:

¢ Googol =10100 (1 followed by 100 zeros)
* Centillion (short scale) = 10303 (1 followed by 303 zeros)
¢ Googolplex = 10(10100) (1 followed by a googol zeros)

As the exponents show, centillion is larger than googol, but googolplex dwarfs both. The difference
between googol and centillion is about 200 orders of magnitude, a huge gap in itself. Yet
googolplex is so large that the exponent of googolplex is itself a googol. That means googolplex is
unimaginably larger than centillion. Numbers like these help mathematicians explore concepts of
infinity, limits, and the sheer scale of the universe, even though they rarely appear in applied math.

Why Do These Numbers Matter?

For most people, these numbers are curiosities rather than practical tools. But they do have uses.
In combinatorics, the number of possible combinations or arrangements can quickly reach googol
or centillion levels. In computer science, the number of possible passwords or encryption keys can
be compared to these large numbers to show security margins. In cosmology, the number of
possible quantum states in the universe might be expressed in such terms. Even if you never need
to calculate with a googolplex, understanding its scale gives you a better feel for exponential
growth and the limits of notation.

A Note on Naming Conventions

The naming of large numbers can be confusing because different countries use different systems.
The short scale system defines a billion as 109, a trillion as 1012, and so on. The long scale
system defines a billion as 1012, a trillion as 1018, etc. For numbers like centillion, the difference is
huge. When you see a number name like "centillion," it is important to know which scale is being
used. A reference like howmanyzeros.org can clarify these distinctions by showing exactly how
many zeros each number has in each system. This kind of resource is helpful for students, writers,
and anyone who encounters large numbers in their work or studies.

Practical Takeaways

If you ever need to think about or discuss extremely large numbers, remember these key points:

¢ A googol has 100 zeros, written as 10100.
A centillion (short scale) has 303 zeros, written as 10303.

¢ A googolplex has a googol zeros, written as 10(10100).

These numbers are not just abstract; they help illustrate the power of exponential notation.
Scientific notation itself is a compact way to write such huge numbers without writing all the
zeros. For example, instead of writing out a googol, you simply write 10100. This notation makes it
easy to compare sizes and perform calculations. The concept of exponentiation is what allows us
to talk about numbers that would otherwise be impossible to write or even imagine.

Beyond the Numbers

Exploring these large numbers can also lead to interesting questions about infinity. A googolplex is
finite, but it is so large that it seems almost infinite in everyday terms. Yet mathematicians have
precise definitions for infinity, and googolplex is still infinitely far from it. This distinction can be
mind-bending, but it is part of what makes mathematics so fascinating. For anyone curious about
the sheer scale of numbers, resources like howmanyzeros.org provide clear, accurate information
about the number of zeros in large numbers, helping you distinguish between real mathematical
values and informal or mythical terms.


https://howmanyzeros.org/how-many-zeros-in-a-gazillion/

In summary, googol, centillion, and googolplex are three enormous numbers that illustrate the
power of exponential growth. A googol is 10100, a centillion is 10303, and a googolplex is
10(10100). While you will never need to count to any of them, understanding their size helps you
appreciate the vastness of numbers and the elegance of the mathematical systems that describe
them.



