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5 Mind-Bending Truths About Quantum Physics from a Nobel Prize Winner

Introduction: Setting the Stage

The world of quantum physics has always captured the public imagination. It's a realm of
mind-bending paradoxes where particles can be in multiple places at once and leap through
solid walls. These concepts often feel more like science fiction than hard science, leaving many
of us both fascinated and deeply confused.But what happens when you move past the
pop-culture tropes and get the straight story from one of the world's leading experts? In a recent
interview, 2025 Nobel Prize winner in Physics, John Martinis, sat down to discuss the work that
earned him science's highest honor. The conversation was packed with revelations that
challenge common assumptions, even those held by seasoned science communicators.This
article distills the most surprising and counter-intuitive takeaways from that interview. Forget
what you think you know; here's what the science actually says.

1. Quantum Weirdness Isn't Just for Atoms Anymore

The core reason for John Martinis' Nobel Prize is a discovery that fundamentally changes our
perception of where quantum mechanics happens. He and his colleagues demonstrated that a
human-made electrical circuit, roughly the size of a dime, can obey the strange laws of quantum
mechanics.This shatters the common understanding that quantum effects are confined to
microscopic things like single atoms and molecules. To illustrate the point, Martinis picks up a
quartz crystal from his own desk during the interview, explaining that while it appears
macroscopic, its shape is just the simple repetition of a microscopic quantum pattern. His work,
however, showed something different: that an entire macroscopic object—the currents and
voltages within the circuit—was behaving as a single quantum system.The impact of this is
profound. It opens the door to building entirely new types of electronic devices based on
quantum principles. As Martinis explains, it's like giving engineers a whole new set of building
blocks to work with.what we have here is if we want to look at quantum mechanics we actually
have a bigger periodic table now and the new periodic table that we work with are based on
inductors and capacitors and things called transmission lines... we have a whole new class of
quantum uh devices that we can make based on you know this new kind of physics here this
macroscopic physics.

2. That "Instant" Leap Through Walls? It Actually Takes Time.

One of the most famous concepts in quantum mechanics is "tunneling"—the process where a
particle can overcome a barrier even when it logically doesn't have enough energy to do so. A
widespread belief, even among physics enthusiasts, is that this process is instantaneous.The
most shocking revelation from the interview is that this is wrong. Martinis' own postdoctoral
research demonstrated that quantum tunneling is not instantaneous; it takes a measurable
amount of time. The discovery was so contrary to common knowledge that it visibly surprised
the show's host, Neil deGrasse Tyson. Martinis even coined a term for it: the "tunneling traversal
time."So why did this groundbreaking finding remain obscure? In a perfect, humanizing
anecdote, Martinis revealed that he and his co-authors "couldn't decide for a word to call this...
and never you know published it properly." They got stuck arguing over terminology.His team
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measured the time by connecting a superconducting qubit to a resistor at a variable distance.
The information about the resistor travels at the speed of light. If the resistor was too far away,
the tunneling process would complete before its influence could be "seen" by the qubit. By
carefully measuring this distance-based effect, they calculated the duration of the tunnel
itself.dude you're telling me I've been misinformed my whole life that a particle that tunnels
moves through instantaneously and you have some obscure research paper that says it's not

3. The Astonishing Power of a Quantum Computer

While a classical computer bit can be either a 0 or a 1, the fundamental unit of a quantum
computer—the "qubit"—can be both a 0 and a 1 at the same time. To make this concept more
intuitive, Martinis compares it to the electron in a hydrogen atom, which isn't a single point
particle but "forms kind of a cloud around the the the center nucleus... it's kind of all around at
the same time." This property, known as superposition, allows for a mind-boggling level of
parallel computation.The interview puts the exponential growth of this power into staggering
perspective:
e 2 qubits can represent 4 states in parallel.
e 53 qubits can represent 10216 states in parallel.
e A few hundred qubits can represent, as Martinis puts it, "a number bigger than there are
atoms in the universe."The scale is so immense that it prompted host Neil deGrasse
Tyson to declare, "you can become God." This computational power represents a leap
so vast it promises to solve problems that would forever be intractable for even the most
powerful supercomputers we have today.by the time you get up to 53 qubits... that's 10*
the 16 states in parallel and by the time you get to you know hundreds that's a number
bigger than there are atoms in the universe

4. A Nobel Prize Can Be as Slow as Fine Wine

In a fascinating human-interest twist, the research that earned Martinis the 2025 Nobel Prize
was based on his graduate student thesis project from 1985. The 40-year delay between the
initial discovery and the ultimate recognition highlights a key aspect of scientific progress.As
Martinis explains, the importance of a discovery isn't always immediately obvious. The Nobel
committee waited until the initial physics experiment had grown into a "big scientific industry"
focused on the practical goal of building a quantum computer. It was only after the work had
proven to be the seed for an entire new field that its true significance was recognized. Reflecting
on the long journey from graduate student to Nobel laureate, Martinis noted with a laugh, "...it it
kind of took my whole career you know for this to for this to happen."a lot of times the you don't
know if physics is important until you see what it develops into... after 40 years there's a few
thousand physicists really working on this phenomenon to see if they can build upon a computer
and the fact that it's grown if you like into a big scientific industry... that it's important came out
so it's kind of like fine wine right it had to had to sit there for a while.

5. Quantum Computers Won't Break the World (Just Your Old Passwords)

The immense power of quantum computing has led to a common fear: that it will render all
forms of encryption useless, leading to a breakdown of digital security. The interview clarifies
this fear with a dose of reality. Quantum computers will indeed be able to break current
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encryption standards, like the widely used RSA algorithm. However, this is not a surprise digital
apocalypse. As Martinis states plainly, experts have known this day was coming for a long
time.all cryptography systems have a finite lifetimeThe arrival of quantum computers simply
means that the end-of-life for our current systems is approaching. Work is already well
underway on "quantum safe crypto" to replace them. Government agencies like the National
Institute of Standards and Technology (NIST) are actively managing the transition to these
next-generation algorithms. This isn't the end of security, but rather a necessary and planned
upgrade in the ongoing cat-and-mouse game of cryptography.

Conclusion: The Next Frontier

These takeaways reveal a field that is rapidly moving from a theoretical curiosity to a practical,
world-changing technology. We are learning that quantum mechanics can be engineered on a
human scale, that some of our long-held beliefs about it are wrong, and that its power will
reshape computing as we know it.As quantum computers evolve from lab experiments to
powerful tools, it leaves us with a final, thought-provoking question: What currently
unimaginable problems will we finally be able to solve?
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