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HSBC and IBM Demonstrate Algorithmic Trading with

Quantum Computers

ETHENNERESS | 0+ 5 BMOSRER

- Leo Zhang

On September 25, 2025, HSBC announced strong evi-
dence that quantum computers can successfully run com-
plex algorithmic trading calculations—one of the clear-
est signs yet that quantum technology may impact real
financial markets. Algorithmic trading uses automated
programs to analyze conditions, assess risk, and execute
orders faster and more accurately than humans. These
systems typically handle routine or rapid trades, freeing
human traders to focus on higher-level strategies. HSBC
and IBM sought to test what happens when these algo-
rithms run on machines capable of processing information
beyond the limits of classical computing.

To investigate this, the two companies developed a hy-
brid model that combined IBM's quantum processors with
classical systems. Their goal was to estimate the proba-
bility that a trade would be filled at a quoted price. Quan-
tum optimization algorithms were fed into IBM’'s Quantum
Heron chip—containing up to 156 qubits—which used
guantum interference to highlight promising outcomes
and suppress weaker ones. This approach produced pre-
dictions up to 34% more accurate than some of HSBC's
current industry tools, which are used to support tens of
thousands of trades daily. According to Jay Gambetta,
IBM's Vice President of Quantum, the results may “unlock
new algorithms and applications” as guantum systems
continue to scale.

Understanding why this demonstration matters requires
a basic look at how quantum computers work. Classical
computers use bits that are either O or 1, but quantum
bits, or qubits, can exist as O, 1, or both simultaneously—a
property called superposition. This allows gquantum com-
puters to explore many potential solutions at once. Entan-
glement, another key concept, links qubits so their states
become correlated; measuring one immediately reveals in-
formation about the others, enabling highly efficient com-
putation.

However, qubits are extremely fragile. Interaction with
heat, vibration, or stray particles can cause decoherence,

where qubits lose their quantum behavior and revert to
classical states. For this reason, IBM's superconducting
transmon qubits operate at temperatures near absolute
zero to stay stable. Quantum algorithms also rely on in-
terference, where quantum wave patterns amplify correct
computational paths and cancel out incorrect ones—an ef-
fect that makes quantum processors particularly powerful
for optimization problems like financial prediction.

Quantum computers operate through quantum gates that
manipulate qubits. Some, like the X-gate, resemble classi-
cal operations, while others—such as the Hadamard gate,
which creates superposition—have no classical equiva-
lent. Today’'s quantum computers use various hardware
approaches, including nuclear magnetic resonance, ion
traps, quantum dots, and superconducting circuits. IBM's
superconducting architecture is currently one of the most
advanced, while companies like Samsung use quantum
dots for enhanced cybersecurity.

The HSBC-IBM collaboration demonstrates a practical use
case for hybrid quantum—classical computing. By improv-
ing the accuracy of trade-fill probability predictions, quan-
tum processors show potential to outperform traditional
financial analytics. While still in early stages, this exper-
iment suggests that quantum systems may soon support
industries in ways classical computers cannot.

As quantum hardware becomes more stable and scalable,
its applications may extend far beyond finance—trans-
forming fields such as healthcare, artificial intelligence, lo-
gistics, and national security. HSBC and IBM's work offers
a preview of a future where quantum algorithms play a
significant role in smarter, more efficient decision-making
across industries.
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Subsea Desalination Brings Hope from the Deep

s Ky L

- Leo Zhang

Imagine taking a drive along the coast during a holiday,
only to notice a strange, almost otherworldly structure
floating on the ocean’s surface. It may look unusual, but
those pumps are doing something remarkable: they are
drawing water from 1,300 to 2,000 feet (396-610 me-
ters) below sea level and sending it directly into a city's
water system. This deep-ocean water becomes the source
that eventually flows from taps, toilets, sprinklers, and
even swimming pools.

[t may seem unbelievable, but that odd structure is pump-
ing properly desalinated water—salt removed and safe to
drink. While reverse osmosis technology has existed since
the 1960s, only recently has it begun to reach the scale
and efficiency needed to address global water shortages.
But how does this underwater engineering actually work,
and why is it such a breakthrough?

Reverse Osmosis

Osmosis is the movement of water molecules across a
semi-permeable membrane—from an area with fewer
dissolved particles to an area with more—until both sides
reach equilibrium. In biology, this is the same process that
occurs across a cell membrane.

In Fig. 1, water naturally flows toward the side with high-
er particle concentration. The membrane blocks salt ions
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because they are charged, allowing only water molecules
to pass through. This natural process requires no added
energy.

Reverse osmosis, shown in Fig. 2, works in the opposite
direction.

By applying pressure, water is forced from the saltier side
to the purer side, leaving the salt behind. However, this
system is energy-intensive. For every 100 gallons of fresh
water produced, about 1.5 kilowatt-hours of electricity are
needed—one reason many countries avoided large-scale
adoption for decades.

Subsea Desalination

In recent years, companies have discovered a way to dra-
matically reduce the cost: placing reverse osmosis pods
deep underwater. At depth, natural hydrostatic pressure
replaces the energy that would otherwise be needed to
push water through the membrane. This approach, known
as Deep Sea Reverse Osmosis (DSRO), can lower ener-
gy use by 40-50%. Even more promising, these pods are
modular, meaning they can be deployed in many ocean
locations without expensive custom engineering.

What does this mean in real terms?
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DSRO could make desalination cheaper, more sustainable,
and easier to scale—especially in regions already strug-
gling with drought.

Of course, operating deep underwater introduces new chal-
lenges. Power, water, and communication lines must reach
the pods. To solve this, companies like OceanWell plan
to connect multiple pods to a central hub that distributes
electricity, manages signals, and sends fresh water back to
shore.

Another concern is brine, the extra-salty water left over af-
ter filtration. Releasing brine into the environment can harm
marine ecosystems. To reduce this impact, both OceanWell
and Floceen are developing systems that periodically re-
verse pump flow, clearing microorganisms from membranes
and helping disperse brine more safely.

OceanWell and Floceen intend to deploy between one and
ten pods per site. Floceen is already constructing a DSRO
plant near Norway, aiming to begin providing water by
2026, while OceanWell is focusing on future installations
along the California coastline.

Subsea desalination represents a new and promising direc-
tion in the global search for clean water. By using the nat-
ural pressure of the ocean depths, companies can reduce
costs, save energy, and potentially bring sustainable fresh-
water solutions to regions most in need.

As these systems continue to develop, the deep ocean may
become one of the most unexpected yet vital sources of
hope in a water-scarce world.
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BEZE
Algorithm Dreams

- Nina Wu (Grade 12)

In silicon valleys deep and wide,

Where binary rivers flow and glide,

A neural network learns to see

Patterns hidden from you and me.
Neurons fire, connections grow,
Through layers that we'll never know,
Each weight adjusted, fine and small,
Until the model conquers all.

But can a machine truly feel

The warmth of sun? Is wonder real
When algorithms solve for ?

Do they know why we ask them “why"?
Maybe intelligence needs more

Than data, loss functions, and score.

It's messy thoughts at 3 a.m.,

The “"ahal” that comes to them,

To those who stay up, sketch and erase,
Who see equations, see the grace,
Who teach machines but can’t forget:

We're more than code. Not finished yet.
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