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Over the past several decades, computer chips have been shrinking, allowing our computing 

devices to become more powerful.  

But this run has reached its physical limit, we can no longer keep fitting more onto our 

computer chips.  

So if we want to keep improving our computers, we need to start thinking outside the box. 

For this we can turn to nature for inspiration, after all, nature has already built one of the most 

powerful computers we know of, our brain. 

Many models in artificial intelligence try to imitate the way the brain performs computations. 

For example, think of facial recognition on our phones or how Siri can comprehend what you 

say and then execute your command.  

But the problem is, building these brain-like models on our traditional logic based computer 

chips is not very efficient, as they take up a relatively large amount of time and energy. 

The concept behind my thesis is that instead of trying to force our traditional computer chips 

to do things they are not good at, lets exploit the information processing power already 

around us in nature to do these computations for us.  

The main idea is that if you could encode the data you want to process onto some naturally 

occurring system and watch how it evolves in time, we can convert that data into some form 

which our traditional computers can more easily handle.  

It turns out that nature is full of these complex systems that we can exploit to process data. 

In my thesis, I aim to build a practical device that can do just that. 

A device that can process information without a computer chip, but can still do it quickly and 

efficiently. 



For this I exploit the physics of magnetism where magnetic materials naturally exhibit highly 

complex and rich dynamics.  

The concept I have come up with is a magnetic circuit, kind of like a race track, where 

magnetic waves travel around and around, mixing together and forming complex patterns just 

like waves mixing on the surface of water.  

I can encode information onto these waves and watch how they travel around the circuit, 

transforming into a format which can then be easily handled by a traditional computer.  

By analysing the patterns which emerge from the circuit, we can infer information about the 

original data.  

This is similar to how the brain takes in complex sensory information and converts in into 

some meaningful thought or action.  

In the lab, I have built this device and shown that it can efficiently perform simple data 

processing tasks.  

Combining its simple design, high speed and compatibility with existing technologies, this 

system has all the required properties of an efficient data processing device, making it a 

potential candidate for future computing. 

 

 


