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This document describes an opportunity space - an
area that we believe is likely to yield breakthroughs,
from which one or more funding programmes will
emerge. You can sign up for updates about funding
opportunities emerging from this space and provide
us with feedback here.

In tandem, our first emerging programme hypothesis
related to this opportunity space has now been
published. You can read this document and

register for updates about programme funding
opportunities here.

An ARIA opportunity space should be

+ important if true (i.e. could lead to a
significant new capability for society),

+ under-explored relative to its potential
impact, and

+ ripe for new talent, perspectives,
or resources to change what's possible.

We can redefine the way computers process information by exploiting principles found
ubiquitously in nature. In doing so, we can better understand how the natural world around
us performs computation and build dramatically more efficient computers.

The core beliefs that underpin/bound this area of opportunity.

1. The growth of Al exacerbates an already unsustainable demand for compute —> we need

alternative scaling pathways.

2. Natural systems are orders of magnitude more efficient than silicon microprocessors at
a wide range of computational tasks, and we barely even understand how living systems
compute —> hardware modalities which use statistical physics to augment Al represent

a significantly underexplored opportunity.

3. Modern Al has massive and broad applicability but is underpinned by a narrow
set of mathematical kernels — this presents a unique opportunity to focus the creative

energies of the R&D community.
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OBSERVATIONS

Some signposts as fo why we see this area as important, underserved, and ripe.
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The End of Moore's Law

A compiled, but not exhaustive list of works Compute Demand in the Al Era (Figure 3)

helping to shape our view and frame the . )

opportunity space (for those who want to The Geopolitics of Al and Semiconductors (1,2,3,4,5)
dig deeper). The Role of Probabilities in ChatGPT

Energy-Based Al Algorithms

Energy-Minimization in Hardware

Thermodynamic Linear Algebra

Computing with Biology

A Burgeoning Community

Computing with Light

Al & Novel Electronic Memories

The Evolution of Transistor Switching Energy (Fioure 2

Our next step is to formulate a programme that will direct funding
across research disciplines or institutions toward a focused
objective. You can sign up for updates about funding opportunities
emerging from this space and provide us with feedback here.

You can upload a short pdf — we will read anything you send.
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3287769
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https://writings.stephenwolfram.com/2023/02/what-is-chatgpt-doing-and-why-does-it-work/
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https://www.pnas.org/doi/10.1073/pnas.2015192117
https://arxiv.org/abs/2308.05660#:~:text=Linear%20algebraic%20primitives%20are%20at,would%20have%20tremendous%20economic%20impact.
https://www.youtube.com/watch?v=ZycidN_GYo0
https://www.quantamagazine.org/how-to-make-the-universe-think-for-us-20220531/
https://arxiv.org/abs/2301.11760
https://ieeexplore.ieee.org/ielaam/5503868/8330765/8267068-aam.pdf
https://www.lesswrong.com/posts/N7KYWJPmyzB6bJSYT/the-next-ai-winter-will-be-due-to-energy-costs-1
https://www.pnas.org/doi/10.1073/pnas.2015192117
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