
 

 

 

 

 

 

 

 

 

The Goldilocks Leap: Mimicking Nature’s High-Tech at 
Ambient Conditions 

By Paul Leonard, Prof. Vladimir B. Kopylov 

Introduction: The Unsustainable Cost of High-Tech 

The backbone of modern technology—electric vehicles, clean energy, advanced electronics—rests on 
materials that come at an enormous price. Rare earth elements (REEs) like neodymium and platinum group 
metals (PGMs) fuel magnets, catalysts, and circuits, but their production is a not-so-silent catastrophe. 
Mining scars the earth, generating up to 2,000 tons of waste, including radioactive tailings, per ton of REEs 
produced [1]. Refining is energy-intensive, contributing significantly to greenhouse gas emissions and toxic 
residues [2]. These processes cling to extremes: furnaces roaring at 2,000°C or cryogenic systems frozen to 
-269°C. This is the outdated playbook of materials science, propped up by incremental tweaks that fail to 
meet the moment. Incrementalism isn’t just insufficient—it’s a barrier to a truly sustainable future. 

Cascade Catalysts, Inc. is rewriting the rules with a bold vision: goldilocks materials, crafted to thrive in 
the “just right” conditions of our planet—near room temperature and at atmospheric pressure. Invest your 
high-tech energy in the design, not the process. Inspired by nature’s genius, Cascade’s scientists and 
technologists are designing advanced materials that mimic the quantum efficiency of natural systems, 
matching and surpassing REEs and PGMs without extreme processes [3]. This isn’t about overpowering 
the status quo; it’s about outsmarting it, leading a revolution where high-tech aligns with the earth’s natural 
conditions. 

#Sustainability #GreenTech #Innovation #CleanEnergy #RareEarthElements #SustainableMaterials 
#Biomimicry #GoldilocksPrinciple #AmbientTech #Catalysis #EcoFriendly #IntelligentDesign 
#NatureInspired #NewHighTech 



The Problem: Extreme Processes, Global Consequences 

Today’s high-tech materials demand extraordinary measures and Potemkin-like supply chains. Neodymium 
for wind turbine magnets comes from strip-mined wastelands, leaving radioactive sludge [4]. Platinum for 
catalytic converters requires energy-hungry refining, with politically-questionable South Africa controlling 
~70% of global supply [5]. Superconductors for lossless power or magnetic levitation need liquid helium at 
-269°C or pressures a million times atmospheric, rendering them impractical for widespread use. These 
extreme processes are inefficient, environmentally devastating, and geopolitically precarious—China 
dominates 87% of REE processing, holding high-tech hostage [6]. 

The industry’s response? Marginal improvements. A slightly greener refinery, a superconductor with a 
marginally higher critical temperature. But as Cascade’s founders declare, “you can’t have a revolution 
without radical change.” With catalysis underpinning ~60–70% of industrial processes in a multi-trillion-
dollar manufacturing sector, the industry demands a new approach—materials that work smarter, at 
moderate temperatures and standard pressure, without the baggage of exotic processes [7]. 

Nature’s Blueprint: The Goldilocks Revolution 

Nature achieves the extraordinary without extremes, producing minimal waste through efficiency. Enzymes 
catalyze reactions at 37°C with surgical precision. Photosynthetic systems transfer energy with near-perfect 
efficiency, harnessing quantum effects like coherent electron transport. Bacterial nanowires conduct 
electricity with minimal resistance at room temperature. These natural marvels are Cascade’s blueprint, 
prompting a fundamental question: why can’t our materials match this efficiency? Cascade’s answer is 
clear: “Goals define outcomes: If the goal is to produce less waste, be more efficient; if the goal is to be the 
most efficient, rethink your approach.” While incremental efficiency tweaks the status quo, Cascade 
outthinks it, designing goldilocks materials that thrive at ambient conditions—starting near room 
temperature (currently as low as 42°C) and performing optimally at moderate temperatures (100–400°C), 
all at atmospheric pressure. 

Drawing on the legacies of Gerhard Herzberg, who decoded molecular behavior, Pierre Curie, who 
unraveled material properties, and Einstein, who lit the quantum spark by decoding light’s dance with 
matter, Cascade’s scientists induce excited states—elevating electrons with precisely tuned electromagnetic 
forces—to replicate nature’s quantum magic. These materials don’t require blazing furnaces or arctic 
chillers; they shine where we live. 

Cascade’s 3-way catalyst system, built entirely from earth-abundant elements like iron, carbon, nitrogen, 
and oxygen—no REEs, no PGMs—matches or exceeds platinum’s catalytic performance, slashing 
emissions in applications like automotive exhausts [3]. The process kicks off near room temperature and 
sustains itself auto-catalytically, requiring minimal energy. This breakthrough hints at greater possibilities, 
like room-temperature superconductors that could redefine energy and transportation. 

Thoughtful Design: Human Innovation at Work 

Cascade’s breakthroughs stem from human ingenuity. A team of skilled scientists drives this innovation 
through thoughtful design, deeply understanding how structure and energy interact. Artificial intelligence 
plays a supporting role, retrieving data to guide decisions, but the core work is human. In the future, AI will 
weave more seamlessly into the design process, accelerating discoveries, but today, Cascade’s strength lies 
in its people. 

This approach is evident in their mastery of excited states. By intentionally inducing oxygen to an excited 
state in abundant oxides, all of the elements in the compound go into an excited state and a 3-way catalyst 
outperforms the status quo-- without REEs or PGMs.  For carbon-based compounds like hydrocarbons, 
induce the carbon to an excited state and let it do the work. By applying specific electromagnetic 



frequencies to materials, one can “stop, permit, or enhance” material properties, like tuning a symphony. At 
material interfaces, Cascade can design for quantum effects akin to those in enzymes, enabling catalysis at 
moderate temperatures. In bulk materials, they create low-resistance pathways similar to bacterial 
nanowires, laying the foundation for applications like superconductivity. By applying insightful data 
analysis, the natural, excited-state emissions from our planet can tell us more than we’ve ever known about 
what lies below.  

The Stakes: A Multi-Trillion-Dollar Opportunity 

The potential is staggering. Catalysis underpins ~60–70% of global manufacturing, fueling a multi-trillion-
dollar industrial sector [7]. Cascade’s goldilocks materials, like the 3-way catalyst, could disrupt this space, 
slashing costs, emissions, and reliance on REEs and PGMs. The global market for intelligent materials—
spanning catalysts, superconductors, and beyond—offers transformative applications. Room-temperature 
superconductors could save billions in energy losses or enable frictionless transport via magnetic levitation. 
Ambient-condition catalysts could decarbonize industries, and atmospheric pressure operations greatly 
simplify scalability.  

This isn’t just a technical shift; it’s a global game-changer. The status quo’s dependence on extreme 
conditions is unsustainable—economically, environmentally, and geopolitically. Nature points to a better 
way: advanced materials that operate at the conditions of our planet. Cascade’s leap to ambient high-tech 
could reshape industries, redefine efficiency, and unlock a future where innovation doesn’t come at the 
planet’s expense-- or at our expense, either. 

Conclusion: The Future Is Ambient 

To live better—with unmatched efficiency, performance, and freedom—the status quo has got to go. 
Buzzwords like “green” or “sustainable” often mask less efficient technologies, peddled as planetary 
sacrifices while status quo forces guard outdated systems. Poppycock. Maximum efficiency and impact can 
coexist. In the 1970s, oil and gas interests funded anti-nuclear campaigns to vilify clean, efficient energy, 
protecting their market share. Yes, the greens were funded by the status quo—are you surprised? Intrigue 
aside, the future is a race to ambient. This Goldilocks Leap is working smarter, not harder, crafting 
materials and processes that excel by design. Cascade is leading the charge despite the status quo’s chafe, 
showing thoughtful innovation outthinks old methods. Will we stumble with incremental tweaks or 
redefine technology’s potential? 

--- 
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