BT ENLT A

X | #4F

FFFJK, HEWMEE Sabine Hossenfelder &M 7 —FAFAMA “3L
N7 AT (BT HEART AT 2D , ZHMEN EFIRT #H
Woe TEIHAH, BERMHE —EAAFTAA— (ETHENFH—
HY , FEFUHEHDERT —AERAK — LRI THBFANENELY
By, AARBARRANEFIHEN “BRIR”, REHNRIFIER
FHE

0:12/7:08

The Quantum Computer Dream is Falling Apart
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‘ When | was a kid 60 years ago, we would often have lively discussions at the dinner table (think: teenagers in
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As research progresses, the use cases for quantum computers seem
to evaporate.

It s like a magic show: first the rabbit disappears, then the hat
disappears, and eventually even the audience disappears.

Quantum computers are often advertised as being able to solve
problems that are too hard for ordinary computers.

They are supposed to get their power from quantum entanglement.
In principle, this could lead to speedups for certain problems in
chemistry, materials science, logistics, cryptography, and
finance.

However, things are not developing the way they were advertised.
One example is quantum chemistry.

The simulation of complex molecules has long been considered one
of the most promising applications for quantum computers.



A well-known example is the FeMo—cofactor involved in nitrogen
fixation.

But recent research shows that classical computing clusters can
now calculate the ground-state energy of this molecule with high
accuracy.

This means that finding practical quantum advantage is much harder
than many people thought.

Another often—cited application is combinatorial optimization,
such as the travelling salesman problem.

But a recent review of more than two decades of research concludes
that there is little evidence that purely quantum approaches
outperform state—of—-the—art classical methods, even for small
problem sizes.

The authors conclude that there is little cause for optimism.

On the hardware side, progress is real.

There have been demonstrations of quantum error correction on
small systems, and qubit quality has improved.

But this is sometimes misleadingly compared to the “transistor
moment” of classical microelectronics.

The success of microelectronics was not mainly due to a conceptual
breakthrough, but because transistors became smaller, cheaper, and
easier to manufacture.

For quantum computers, the main cost drivers are cryogenic cooling
and noise isolation.

These costs do not scale down in the same way when systems grow
larger.

Another issue that is often overlooked is energy consumption.
Large, fault-tolerant quantum computers that can solve useful
problems may require as much power as entire supercomputing
centers, possibly even more.



So even if quantum computers can be faster for certain tasks, they
may not be cheaper in terms of overall resources.

Finally, quantum computers often require many repeated
measurements to obtain reliable results.
This further increases the total computational cost.

So while quantum computing remains scientifically interesting,
the dream of a general-purpose, economically scalable quantum
computer is becoming increasingly questionable.
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