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The Probability of Chance Complex Life 

 

What is the probability of a complex system forming by pure chance, given many freely 

available components that must integrate in a specific way to function? Let's break it down 

systematically: 

1. Number of Possible Configurations 

There are 10158 different ways to arrange 100 components, but only one of these 

arrangements leads to a functional organism.  

2. Number of Attempts in the Universe 

We now estimate how many attempts can be made in the entire history of the universe. 

• Particles in the universe: 1080 

• Number of groups of 100 parts that can form at any time: 1078 

• Age of the universe in seconds: 1018 

• Attempts per second per group: 109 

Thus, the total number of attempts throughout cosmic history is: 

1078 × 1018 × 109 = 10105  

3. Probability of Success in All Attempts 

Since each attempt is independent, the probability of never forming the correct 

configuration is: 

10158 / 10105 = 10-53 

Since 10−53 is an extremely small number, it almost exactly 1, meaning the probability of 

failure is nearly 100%, and the probability of success is essentially zero. 

Conclusion 

The chance of a 100-part functional organism arising instantly by random assembly, even 

given the entire universe's resources and time, is effectively zero. This illustrates why 

purely random processes are inadequate to explain complex biological systems and why 

other mechanisms—such as natural selection and self-organization—must play a role in real-

world biological complexity. 
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Why Electrons Are Not in the Equation 

 

The number of electrons in the universe 1080 was mentioned in the original setup but was 

not explicitly included in the probability calculation. Let's clarify why: 

1. Understanding the Role of Electrons 

Electrons are fundamental particles, but they are not the primary units being arranged in 

this combinatorial problem. The problem concerns assembling 100 functional 

components in the correct order. These components could be molecules, proteins, or other 

macroscopic structures, each already complex in itself. 

Thus, the number of electrons in the universe is irrelevant to the probability of arranging 

these pre-existing components correctly. Instead, the relevant quantity is how many 

independent groups of 100 components can be formed at a given time. 

2. Why Were 1078 Groups Used Instead? 

The number of possible groups of 100 parts at any given time was estimated as 1078. This 

was calculated by assuming that all the matter in the universe (about 1080 fundamental 

particles) could be arranged into such groups. 

However, even this assumption is extremely optimistic, because: 

• Not every electron is a separate "part" that can randomly join a structure. 

• Most electrons are bound in atoms, which are bound in molecules, limiting their 

availability. 

• Functional biological components (e.g., proteins) are made of many atoms, reducing 

the number of available "functional parts" even further. 

3. The Real Bottleneck 

Even if we had access to all 1080 electrons, the fundamental issue remains: the vast 

combinatorial space of arrangements. The problem isn't a lack of particles but the 

overwhelming number of incorrect ways to assemble them. 

Final Answer 

Electrons were not included in the probability equation because the fundamental challenge 

is not the number of raw particles but rather the specific, functional arrangement of 

complex components. Even if every electron could be a separate component, it wouldn’t 

change the fact that only one of 10158 arrangements works, making the probability of 

spontaneous assembly effectively zero. 

 


