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SL: The Genius That Can't Stop Making Mistakes
SSL: Fix this, and quantum stops being a science experiment…
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Quantum Computing May Have Just Crossed a Pivotal Line
For years, quantum computing has had an uncomfortable problem.
The machines are incredibly powerful in theory. In practice, they’re incredibly good at making mistakes.
That’s one reason I’ve remained excited about the long-term potential of quantum computing while also warning investors that this is still an extremely early-stage technology. Quantum computers could eventually transform drug discovery, materials science, logistics, cybersecurity, artificial intelligence, and countless other industries.
But first, they need to work reliably.
And this week, IonQ (IONQ) announced a breakthrough that could bring us an important step closer.
The Problem With Quantum ComputersLost in the Noise
Traditional computers store information using bits that are either a 0 or a 1. Quantum computers use qubits, which can take advantage of quantum properties to perform certain types of calculations in ways conventional computers simply can’not.
That’s what makes quantum computing potentially so powerful.
Unfortunately, qubits are also incredibly fragile. Tiny amounts of environmental interference – heat, vibration, electromagnetic noise – can introduce errors into calculations.
Think of it like trying to have a conversation in the middle of a packed football stadium. The information is there, but there’s so much noise around you that it’s difficult to understand what’s being said.
Quantum computers have the same basic problem.
Researchers have known for years that the solution is quantum error correction. Essentially, you build systems that constantly detect mistakes and correct them while the computer continues operating.
There’s just one problem: Correcting all those errors creates another enormous computing burden.
That’s where IonQ’s announcement becomes interesting.
Fixing Keeping Up with the MachineErrors in Real Time
IonQ announced what it says is the industry’s first end-to-end, real-time quantum error-correction decoder capable of running on a single standard computer processor.
That’s a mouthful. But the concept is pretty simple.
Instead of a quantum computer having to slow down or potentially wait while another system figures out which errors occurred and how to fix them, IonQ’s decoder is designed to handle that process continuously in the background.
The company tested the system on simulated circuits containing as many as 408 logical qubits and more than 31.5 million quantum operations. Under standard operating noise, IonQ says its decoder added as little as 0.02% additional processing time.
In other words, the error-correction system was essentially keeping pace with the quantum computer.
That’s important because if quantum computers eventually scale to thousands or millions of operations but the computers correcting their errors can’t keep up, you simply create another bottleneck.
IonQ believes it has demonstrated a path around that problem.
We’re Hold the ChampagneNot at the ChatGPT Moment Yet
Now, before anyone runs out and buys every quantum stock they can find, I want to inject a little reality into the discussion.
This does NOTnot mean IonQ just solved quantum computing.
The latest work involved simulations of fault-tolerant circuits, not a demonstration of a giant commercial quantum computer solving previously impossible real-world problems. There are still major engineering challenges ahead.
And investors seem to understand that distinction.
Quantum stocks have been incredibly volatile this year. IonQ, Rigetti Computing (RGTI), D-Wave Quantum (QBTS) and others have all experienced enormous swings as Wall Street tries to figure out how quickly this technology can move from laboratory breakthroughs to meaningful commercial revenue.
That’s exactly what I’m watching.
Moving From Lab Bench to Balance SheetUp the Innovation Curve
If you’ve followed me for any amount of time, you know I view emerging technologies through my McCall Innovation Curve.
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Quantum computing is still early on that curve. We know the science works. The question now is whether companies can turn that science into reliable products that solve valuable real-world problems.
We’re starting to see signs of that transition.
IonQ’s error-correction breakthrough came during an unusually busy stretch for the company. It also announced that it will bring the firsta quantum processing unit to NVIDIA’s (NVDA) Accelerated Quantum Research Center and recently demonstrated a quantum approach that it says accelerated certain computer-aided engineering workloads by as much as 14.6%.
Those are the developments I want to see.
Not another promise that quantum computing will change the world in 10 years.
Show me that the machines are getting better. Show me customers. Show me useful applications. And eventually, show me revenue and profits.
The I've Seen This Movie BeforeNext Great Computing Platform?
I’ve watched this pattern before.
The internet spent years as an academic and government technology before it transformed the economy. Artificial intelligenceAI spent decades in research labs before ChatGPT suddenly showed hundreds of millions of people what the technology could do.
Quantum computing hasn’t had its ChatGPT moment yet.
But I believe we’re moving closer to the point where investors need to start paying serious attention.
There will be failures. Some of today’s quantum companies probably won’t survive. Valuations in parts of the sector are already difficult to justify using traditional metrics, which means I’m not interested in blindly chasing every stock with “quantum” attached to its name.
I’m interested in progress.
And solving the error problem is one of the biggest pieces of progress the industry needs.
IonQ hasn’t crossed the finish line.
But this week, quantum computing may have moved another important step closer to becoming something much bigger than an incredible science experiment.
And when that transition finally happens, I want us watching long before the rest of Wall Street realizes it.
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