
 

 

 

When you hear the word “quantum” your first thought might conjure up images of science 

fiction or intricate physics concepts. But quantum computing, though rooted in fascinating 

science, is no longer a distant dream—it’s becoming a reality, and its impact could transform 

the way we solve some of humanity’s greatest challenges. 

 

What Is Quantum Computing? 

To understand quantum computing, let’s first revisit what a computer does. Traditional 

computers, like the one you may use to check emails or create spreadsheets, process information 

in binary: 0s and 1s. These binary units, called bits, are the foundation of how your computer 

stores and processes data. 

Quantum computers, on the other hand, use quantum bits, or qubits, which can exist as 0, 1, or 

a combination of both—this is known as superposition. Imagine flipping a coin: while it’s in 

the air, it exhibits the potential to be either heads, tails, or a combination of both. Similarly, 

qubits operate probabilistically, enabling quantum computers to process a massive number of 

possibilities simultaneously. 

 

Why Does This Matter? 

For tasks like typing a document or browsing the web, traditional computers are more than 

enough. But for complex problems—such as discovering new medicines, optimizing supply 

chains, or modeling climate changes—traditional computers struggle. This is because they 

must work through every possible solution step by step, a process that can take years or even 

century. 

Quantum computers, with their unique properties like entanglement (where qubits are 

interconnected even when separated by great distances), can perform these tasks 

exponentially faster. For specific types of problems that exploit quantum algorithms, solutions 

that would take today’s supercomputers thousands of years might be completed in minutes. 
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Real-World Applications 

1. Healthcare: Quantum computers could revolutionize drug discovery by simulating 

molecular interactions with unmatched speed and accuracy. This could accelerate the 

development of cures for diseases like cancer and Alzheimer’s. 

2. Finance: From fraud detection to optimizing investment portfolios, quantum 

computing could make financial systems more secure and efficient. 

3. Climate Modeling: Simulating Earth’s climate is extraordinarily complex. Quantum 

computers could provide more accurate models, helping us tackle issues like global 

warming. 

 

How Close Are We? 

While quantum computers are still in their infancy, companies like IBM, Google, and 

Microsoft are making rapid strides. In 2019, Google announced it had achieved quantum 

supremacy, solving a specific problem beyond the reach of traditional computers. For 

example, Google’s Sycamore processor performed a calculation in 200 seconds that would 

take the most advanced Supercomputer approximately 10,000 years. 

However, practical quantum computers are still a few years away from being widely used. 

Progress continues with innovations in hardware, algorithms, and integration with existing 

technologies.

 

Beyond Quantum Computing 

The possibilities don’t stop at quantum computing. Emerging technologies like artificial 

intelligence (AI) and neural interfaces are also shaping the future. AI already powers virtual 

assistants like Siri and predicts what you’ll search on Google. Coupled with quantum 

computing, AI could become even more powerful, tackling problems we can’t yet imagine. 

IBM Quantum Heron 

IBM has been at the forefront of quantum advancements, unveiling some of the most 

advanced quantum computers to date.  In November 2024, IBM announced hardware and 

software advancements enabling the execution of complex algorithms with unprecedented 

scale, speed, and accuracy. This includes the IBM Quantum System Two, which began 

operation with three IBM Heron processors—marking a significant step toward quantum-

centric supercomputing. 
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Google's latest quantum chip, Willow, announced on December 9, 2024, is unlikely to appear 

in consumer products anytime soon. But researchers say it's a major breakthrough in the field 

of quantum computing.  Google says the chip will solve a 30-year-old challenge: reducing the 

errors that occur during the operation of quantum computers. 

NVIDIA Contributions 

NVIDIA is also making strides in the quantum computing arena. In November 2024, NVIDIA 

partnered with various organizations to accelerate quantum breakthroughs by integrating 

quantum hardware with AI supercomputing. This approach aims to transform current quantum 

processors into more practical quantum computing devices. 

 

Types of AI that are likely to Be Used in Quantum Machines 

The terminologies Artificial Narrow Intelligence (ANI), Artificial General Intelligence 

(AGI), and Artificial Super Intelligence (ASI) describe different levels of AI capability: 

1. Artificial Narrow Intelligence (ANI): 

o Definition: ANI, also called Weak AI, refers to AI systems designed for 

specific tasks or a narrow range of tasks. They excel in their domain but lack 

adaptability outside their predefined scope. 

o Capabilities: ANI cannot think, reason, or adapt beyond its programming. 

o Examples: 

▪ Virtual assistants like Siri, Alexa, and ChatGPT. 

▪ Recommendation systems (e.g., Netflix or Spotify). 

▪ Autonomous vehicles. 

▪ Medical diagnosis systems for specific conditions. 

 

2. Artificial General Intelligence (AGI): 

o Definition: AGI, also called Strong AI, refers to AI systems with the ability to 

understand, learn, and perform any intellectual task a human can. 

o Capabilities: 

▪ Adaptable across various tasks without extensive retraining. 

▪ Able to think, reason, and apply knowledge across different contexts. 

▪ Learn and improve autonomously, even in unfamiliar domains. 

o Status: Currently hypothetical. AGI remains a major goal in AI research. 

 

3. Artificial Super Intelligence (ASI): 

o Definition: ASI refers to a level of intelligence that surpasses human 

intelligence in all aspects, including creativity, problem-solving, and emotional 

intelligence. 

o Capabilities: 

▪ Far superior to human intelligence in every domain. 
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▪ Potential to design better systems and solve problems beyond human 

comprehension. 

o Status: Entirely theoretical at this point. Achieving ASI raises significant 

ethical concerns, such as the risk of losing control over these systems. 

 

Simple QC Architecture 

 

 

Conclusion 

Quantum computing and AI represent a future that will drastically change the way we live and 

interact with technology. While Artificial General Intelligence (AGI) and Artificial Super 

Intelligence (ASI) remain aspirational, the potential for breakthroughs is immense. The 

transition from ANI to AGI and eventually to ASI involves overcoming significant technical 

and ethical challenges.  As we embrace this technological revolution, understanding its 

fundamentals empowers us to contribute responsibly to its development.  

Quantum computing won’t replace our everyday laptop or smartphone anytime soon, but 

its breakthroughs will indirectly enhance our life—through better healthcare, smarter 

technologies, and a more sustainable planet. 

The journey from binary to qubits has brought us into a new dimension of possibility, one where 

humanity’s greatest challenges might finally meet their solutions. 
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