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Quantum Computers: Surpassing Expectations with Rapid Advancements

Breakthroughs in scalability, error-correction, and infrastructure have led to an accelerated timeline
for quantum advantage. Quantum computing stands as one of those “just around the corner”
technologies, sparking divisive opinions within the scientific community. While tech giants like
Google and IBM are investing heavily in research, development, and marketing, treating quantum
computing as if it’s already a reality, there are skeptics among independent researchers who
maintain that quantum computers will never materialize. Nevertheless, a recent survey conducted
by QuEra among 927 individuals involved in quantum computing (including researchers, executives,
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media representatives, enthusiasts, and more) reveals a majority optimism. Specifically, 74.9% of
respondents “expect quantum to be a superior alternative to classical computing for certain
workloads” within the decade. This aligns with the general sentiment among professionals in the
field, who anticipate that quantum computers will tackle problems beyond the reach of classical
computers in the next 10 years.

When polled on the speed of quantum computing’s progress, over half responded “faster than
expected” or “much faster than expected,” with 55% of academics echoing this sentiment. However,
the burning question remains: is this field evolving sufficiently fast? Both supporters and skeptics
are asking, “When will quantum computers become practical?” The answer, unfortunately, is not
straightforward. The debate continues as enthusiasts and critics alike wonder if the pace of
advancement in quantum computing will meet the looming expectations.

Quantum Expectations: What Lies Ahead?
Quantum’s Issues: What’s the Problem?
Quantum’s future prospects explored?

Quantum Expectations: What Lies Ahead?
Quantum computers exist, and their potential is being explored by leading technology giants like
IBM, Google, Microsoft, D-Wave, and QuEra, among others. Across Europe and China, several
functional quantum systems are already in operation. However, the real challenge lies not in their
existence, but in determining their practical utility and scalability. In other words, quantum
computers will only garner widespread attention when they become profitable, which hinges on
their ability to perform critical tasks that conventional computers cannot.

A key question remains: can quantum computers overcome the inherent issues of noise, scalability,
and efficiency to establish a significant advantage over classical computers? This debate was
sparked in 2019 when theoretical physicist Mikhail Dyakonov published an opinion piece titled “The
Case Against Quantum Computing.” In his article, Dyakonov contended that scientists may never
surmount these obstacles, suggesting a potentially bleak future for the field.å°½ç®¡å¦�æ¤, the
ongoing research and development efforts worldwide indicate a strong commitment to unlocking the
full potential of quantum computing, hinting at a future that could be transformative for the
technology industry and beyond.
This perspective may not accurately reflect the current state of quantum computing research. In
2024, numerous teams worldwide are tackling diverse challenges related to developing practical
quantum computers. Just as playing Grand Theft Auto V on a 1950s classical mainframe would be
impossible, attempting to solve today’s complex computational problems with a 2019 quantum
computer holds no value. Instead, we must recognize the advancements in quantum technology and
the evolving nature of these challenges, embracing the potential that lies ahead in this rapidly
progressing field. The global effort underway promises exciting developments in the coming years,
paving the way for a future where quantum computing revolutionizes our approach to solving
computational problems.

Quantum’s Issues: What’s the Problem?
The field of quantum computing has undergone significant transformations since Dyakonov’s op-ed.
Over the past few years, we’ve witnessed remarkable progress in this emerging technology. Back in
2019, one of the primary obstacles for quantum developers was the infrastructure. As an illustration,
IBM’s early efforts to construct a gate-based quantum computer resulted in a bulky, steampunk-
inspired tangle of pipes and chips. Many are familiar with this brass chandelier-like device, often



featured in quantum computing news articles. However, it came with a hefty price tag, requiring
millions to build, a dedicated team of physicists, and a large laboratory to operate, while only
marginally meeting the criteria for quantum computing. Fast forward to mid-2024, and the quantum
computing landscape has broadened significantly. More scientists, laboratories, businesses, and
governments are actively engaged in this field than ever before. Thanks to advancements in error-
correction, fault-tolerance, and infrastructure, we now have room-temperature quantum
functionality and multiple demonstrations of quantum advantage. This progress indicates a bright
future for quantum computing, with more efficient and accessible technology on the horizon.

Quantum’s future prospects explored?
It’s not feasible to compare a quantum computer to a classical one. Just as we don’t use gas turbine
engines to power our televisions, it’s unlikely we’ll see personal quantum computers or quantum
laptops in the foreseeable future. Quantum computers are not meant to address simple challenges;
rather, they’re engineered to tackle the computationally demanding issues that arise when classical
computing reaches its mathematical boundaries. These machines aren’t destined to replace
everyday devices like the iPhone, but they could revolutionize the accuracy of weather, traffic, and
financial Predictions displayed on its screen. With quantum computing, we’re looking towards a
future where complex problems are solved with unprecedented precision and efficiency.


