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Preface
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In 2023, the cutting edge of science is not just reshaping technology ─ it is rewriting the rules of control, power, and security.

The race for quantum supremacy witnessed significant advancements this year, with major tech companies and nations achieving notable milestones.

Google and IBM were key players in the quantum computing race, but researchers from the University of Science and Technology of China (USTC), led by Jian-Wei Pan, were working on photonic and superconducting qubit-based quantum computing, and exploring practical quantum applications in cryptography.

Later, in Sherbrooke, Quebec, a burgeoning quantum technology ecosystem emerged, supported by government initiatives and academic institutions. 

These developments underscore the dynamic and competitive nature of the quantum computing field, with various entities striving for breakthroughs that could revolutionize technology and industry.

As a scientist, Sarah Mackay had always believed that human progress is driven by discovery and innovation. But her experience in Beijing taught her that the most dangerous discoveries are the ones that threaten to slip beyond our control.
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Chapter 1: From Edinburgh to Shanghai
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Flashback: September 1st, 2019 – Edinburgh

Sarah Mackay’s nineteenth birthday should have been uneventful. She had just returned home to Edinburgh after completing a nine-day introductory course in particle physics at CERN. The crisp Scottish air carried a familiar sense of home as she stepped onto the front porch. But as she neared the door, her eyes locked onto an unmarked cardboard box sealed with heavy-duty tape.

Her first thought was that it might be a birthday gift, something her parents had arranged for her return. But as she tore through the tape, her breath caught. Inside lay a dead cat – pristine, lifeless, its glassy eyes fixed on nothing.

Her mind raced. There was no blood, no sign of trauma. Just the still body of a tabby cat, perfectly clean, unnervingly intact. The lack of any note or identifying marks made the situation more disturbing. She fought the rising nausea, gingerly lifting the cat’s soft fur, finding it still slightly warm.

After a moment of frozen panic, she decided to take the body to a nearby veterinary clinic. The vet scanned for a chip but found nothing. “No external injuries,” the vet murmured, brow furrowed. “If you want answers, we’d need to do a full autopsy.”

Sarah hesitated. The cost would be steep, and she had already spent her savings on the CERN trip. Instead, she took a sample of the cat’s fur and whiskers, sealing them in a plastic bag before the vet disposed of the body. It wasn’t much, but she felt an unshakable need to hold onto some part of it.

Years later, she would still wonder: Who sent it? Why on her birthday? And what did it mean? The vision of that open box would haunt her for years to come.

• • •
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January 1st, 2023 – Shanghai

Sarah Mackay had just registered for her doctorate program at St Andrews, but the development of her doctoral thesis was already well advanced. She just needed access to an advanced quantum computer to run through the enormous number of calculations necessary to corroborate or refute whether her theories adequately explained the anomalies she had discovered in her year working at CERN in Geneva.

This was the quest that led her to Shanghai.

The city shimmered like a mirage as Sarah Mackay’s plane descended, the skyline sprawling beneath her like a vision of the future. The sleek towers, the web of glowing highways, the endless movement – it was all a stark contrast to the foggy streets of Edinburgh.

Her nine-month research internship at the Shanghai Institute of Quantum Computing, in collaboration with the University of Science and Technology of China (USTC) in Hefei, had been fiercely competitive. Securing a spot was an achievement in itself, but she knew the real battle was just beginning. China was at the forefront of the race for quantum supremacy, challenging the dominance of Western tech giants like Google and IBM.

Since Google’s Sycamore processor had demonstrated quantum supremacy in 2019, the global race had intensified. IBM had countered with a roadmap aiming for fault-tolerant quantum computing, while China’s USTC had achieved breakthroughs in photonic quantum computing with Jiuzhang. By 2022, IBM’s Eagle processor had surpassed 100 qubits, and by 2023, Condor, the first 1,000+ qubit processor, had emerged. Meanwhile, hybrid quantum-classical AI models were beginning to reshape machine learning applications.

These were no ordinary machines. They operated using qubits, which could exist in a state of superposition—both 0 and 1 simultaneously—allowing for a massive parallelism that no classical computer could achieve. This meant that, for certain applications that used massive amounts of data, these computers were exponentially faster than classical computers.

Sarah wanted to join the elite at the forefront of this cutting-edge technology, and, at the same time, make use of this processing capacity to complete her thesis.

As she stepped off the plane, covid mask on her face again, and PCR test certificate in hand, she reminded herself why she was here: she would have access to machines powerful enough to process the chaotic attractors in her simulations. Machines that could determine whether her theory held weight or fell apart.

But something felt off even before she left the airport.

Her phone buzzed with a message from an unknown number:
“Welcome to Shanghai, Ms. Mackay. I trust your journey was smooth. I look forward to seeing you tomorrow. – Dr. Jin Wei.”
She hadn’t met Dr. Jin Wei in person yet, but his reputation preceded him. A towering figure in quantum computing, known for his groundbreaking yet controversial research at USTC. His name was attached to several classified government projects that had never been published.

As she stepped into a taxi, the city unfolded before her. The streets of Shanghai pulsed with contradictions – historic colonial buildings along the Bund standing in stark contrast to the ultra-modern skyscrapers of Pudong. The blend of old and new, order and chaos, Some people masked, some people barefaced – masks weren’t obligatory in the streets any more, only on public transport, in medical facilities and some public institutions.

Sarah kept her mask on until she arrived at her apartment in Xuhui. It was far from the tech district, a deliberate choice. She needed space away from the corporate campuses, away from the labs. But as she unpacked, she couldn’t shake the weight of unease that settled over her.

Something told her that this trip was going to be more than just research. 

• • •
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January 2nd, 2023 – Shanghai Institute of Quantum Computing

The Institute was a fortress of glass and steel, a testament to China’s dominance in the race for quantum supremacy. Security was tight. Covid masks were ubiquitous, only removed for the biometric scans at every checkpoint. Sarah had expected exclusivity, but the sheer level of control was unsettling.

Inside, the facility buzzed with silent efficiency. Quantum processors were housed in vacuum-sealed chambers, surrounded by supercooled coils that hummed with restrained power. 

Dr. Jin Wei met her in the main research hall. He was younger than she expected, perhaps in his late forties, his face sharp and analytical. He studied her with a mix of curiosity and calculation.

“Ms. Mackay,” he greeted, shaking her hand. “Welcome to the program.”

Sarah matched his gaze, refusing to be intimidated. “Thank you. I’m eager to get started.”

“You’ll find our work here... illuminating.” Jin Wei gestured for her to follow as they walked through the labyrinthine halls. “Quantum computing is more than just power – it is the foundation for the next era of human understanding.”

Sarah nodded. “I believe so. And understanding exactly what happens at the quantum level is the key to pushing this new frontier forward.”

Jin Wei’s lips twitched in something resembling a smile. “Indeed. And some would argue that understanding chaos is the key to controlling it.”

Something about the way he said controlling it sent a shiver down her spine. 

• • •
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April 5th, 2023 – The First Clue

The first few months passed in a blur of research, simulations, and late nights spent analyzing data. The Shanghai Institute of Quantum Computing was unlike any place Sarah had worked before – every project was highly compartmentalized, access to research was heavily restricted, and whispers of classified experiments circulated among the interns. She made frequent trips to Hefei, two hours away on the high speed train network, where she could consult with more specialists with hands-on experience with the intricacies of quantum computers.

Then, she stumbled upon something strange.

While reviewing entanglement entropy fluctuations in her simulations, she noticed an anomaly. The data sets she had been given were subtly altered, as if someone had manipulated the entanglement records. But why?

She had heard rumors that China was advancing beyond standard quantum computing into quantum AI, a hybrid approach that integrated machine learning with quantum algorithms to optimize decision-making at an unprecedented scale. If true, this would represent a monumental leap – not just in computing power, but in the ability to predict and influence complex systems, including human behavior.

Curious, she cross-referenced her findings with the LHC data she had from CERN.

Her blood ran cold.

The same patterns appeared in unexplained quantum fluctuations at the Large Hadron Collider – anomalies she had observed but never published, only circulated in private circles. But someone had already integrated her work into the models being used here.

She had based her Chaotic Information Theory on the anomalies she had observed at CERN. The only possible explanation was that part of her calculations had been leaked and had already been incorporated into the models used by the simulators here.
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Chapter 2: Foundations of Chaos
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April 6th, 2023 – Shanghai Institute of Quantum Computing

Sarah Mackay had never been one to let things go. The anomaly she had discovered in her entanglement entropy fluctuations was gnawing at her. Someone had manipulated the data – someone who had access to quantum experiments that shouldn’t exist yet. But why? And who?

For the next two days, she immersed herself in cross-referencing her findings with her LHC data from CERN, running comparisons between the unexplained quantum fluctuations she had detected and existing high-energy physics experiments. She started noticing a troubling pattern: several of the fluctuations she had flagged months ago were now appearing in classified research papers produced by the Shanghai Institute.

More unsettling, some of the equations were being fed into neural networks designed to optimize quantum-classical hybrid algorithms. The race for quantum supremacy wasn’t just about brute force computing anymore—it was about integrating quantum learning models that could self-correct and evolve at a rate far beyond classical AI.

Sarah knew she needed access to more restricted data within the institute. That was easier said than done. The Shanghai Institute of Quantum Computing ran like a sealed fortress – every researcher had access only to their assigned projects, and security levels were determined by classified clearances. Even the hallways were monitored, cameras tracking every movement, every entry swipe recorded. Unauthorized access was not an option.

Which meant she had to find a way to get authorized access. 

• • •
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April 7th, 2023 – The Restricted Wing

The opportunity came faster than she expected. That morning, Dr. Jin Wei assigned her to a joint session with two of the institute’s senior researchers, Dr. Li Fang and Dr. Xu Chen, specialists in quantum cryptography. Supposedly, the session was to familiarize her with the institute’s latest advancements in secure quantum communication, but Sarah had other priorities.

Dr. Li Fang wasted no time. “Quantum key distribution,” he began, his voice clipped and precise, “is the only known method of transmitting encrypted information with provable security. Traditional encryption relies on mathematical complexity – quantum encryption relies on the fundamental laws of physics.”

Sarah nodded along, but her mind was elsewhere. Was this what the institute was really working on? It made sense – China had been aggressively investing in quantum communications, launching quantum satellites and developing secure national networks resistant to hacking.

But something didn’t fit. Why would the quantum fluctuations in her data match encryption patterns? Unless...

She barely heard the rest of the lecture as a new idea took shape: What if quantum chaos wasn’t just being used to break encryption? What if it was being used to predict it?

Her hands clenched under the desk. If her suspicions were right, this wasn’t just about secure communications. This was about controlling the very fabric of information itself. 

• • •
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April 8th, 2023 – Late Night Investigation

Sarah sat in her dimly lit apartment, her laptop open to a secure virtual machine. It was time to take a risk.

She accessed a backdoor tool she had developed
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