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Preface
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Episode number 0 of the “Nine Days” series.

The universe is vast, spanning billions of light-years, filled with galaxies, stars, and planets. Yet, the deepest mysteries of the cosmos are often hidden in the smallest of things ─ the fundamental particles that make up all matter. Among these particles are quarks, the tiny constituents of protons and neutrons, held together by forces so strong that they can never be separated. While much of physics is concerned with the grand scale of the universe, the study of quarks takes us in the opposite direction, down to the smallest scales, where the rules of reality are strange and often counterintuitive.

“Nine Days Immersed in Particle Physics” invites you into the world of quarks, the smallest-known components of our universe, where Sarah Mackay, a first-year undergraduate at St Andrews University in Scotland visits CERN in Geneva, the home of the Large Hadron Collider. Over the course of nine days, a group of physicists, students, and curious minds come together to explore the latest theories and discoveries about what makes up a quark. But as they delve deeper into the intricacies of particle physics, something curious begins to happen: the attendees start to develop fixations on the smallest things around them. What begins as an innocent interest quickly spirals into humorous and absurd obsessions, turning their scientific journey into an unexpected comedy of quirks.

This story blends the serious pursuit of scientific knowledge with the lighter side of human nature, exploring how even the most rational minds can be led down surprising paths.

But it turns into a murder mystery when something unexpected happens.
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Day 1: The Box
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It arrived the day she turned nineteen.

No sender. No note. Just a box on the doorstep of her parents' house in Edinburgh, squat and ordinary, sealed with brown tape. Her mother was still inside preparing a cake. Her father was in the shed, building something he would never finish.

Sarah Mackay crouched and ran a finger along the edge of the box. It was heavy. Unmarked. The tape had a fresh chemical smell, like something out of a cleanroom. She didn’t call to her parents. She didn’t hesitate. She took it inside.

The living room smelled like pine cleaner, old books, and distant toast. She set the box on the coffee table, pulled a kitchen knife from the drawer, and sliced the tape. Folded the flaps open.

A cat.

Dead. Still warm. Fur neat. A tabby. No blood. No sign of injury. No smell, except for a faint metallic tang – like antiseptic and ozone.

Her first thought: Mario.

– Impossible.

Her second: quantum mechanics.

– Crazy.

She stared for a long time, heart drumming somewhere in her neck. Then she replaced the flaps, wiped the knife, and walked the box two streets over to the vet.

“No chip,” the receptionist said, after the scan. “No wounds. No marks. It could've suffocated. Or natural causes. If you want us to run tests, there'll be a cost.”

“I can’t afford any tests,” Sarah said. “But could you just cut a few hairs? And put them in a sterile bag for me?”

The vet tilted his head, then shrugged. “Sure.” He cut some hairs from its fur and a few whiskers.

Back home, her mother lit candles. Her father poured Prosecco.

“Happy birthday, darling! How was Switzerland?”

Sarah looked at them both, older than she remembered, softer, blurrier. A cat. In a box. Dead and unlabeled.

“Well,” she said. “I don't know where to start.”



Nine days earlier: August 22nd, 2019. Geneva

Sarah Mackay arrived in Geneva with a suitcase full of physics books and exactly one pair of non-practical shoes. The sky was blue, too blue, like someone had boosted the saturation just to make the mountains look whiter.

Geneva’s sunlight fell differently than Scotland’s – it wasn’t just brighter, it was sharper, carving the edges of buildings, mountains, and lake into crisp relief. The Alps hovered like ghost teeth beyond the rooftops, and the sky looked engineered.

The tram from the airport to Meyrin clacked through orderly streets. She counted stop names in French, tried not to look too obviously out of place. Everyone else wore the city like tailored clothing – sleek, minimal, expensive. Sarah wore wrinkled jeans and supermarket trainers.

Meyrin Station. She stepped off the tram with her suitcase in one hand and her course packet in the other. The air smelled of diesel, lavender, and hot metal. Every surface gleamed. The street signs were legible. Even the shadows obeyed geometry.

Her hotel sat three blocks from the CERN visitor entrance, tucked behind a bakery and a newsagent that sold international newspapers she’d never seen in print. The elevator smelled of lemon polish and fatigue. Her room was spare: white sheets, white desk, a view of the dome – CERN’s Globe of Science and Innovation – glowing like a bronze sun as the late afternoon cast it into shadow.

CERN.

Her course – “Contemporary Particle Physics: Theory and Frontiers” – was set to start the next day. Nine days. Lectures. Labs. Discussions with people whose names she had read in footnotes and bibliographies.

She barely ate dinner. Just cheese and bread and a single apricot from the fruit bowl downstairs. Then she sat on the edge of her bed and opened her battered copy of Griffiths, running her fingers across the highlighted lines like scripture.

Tomorrow, it would begin.

She didn’t sleep well. But she didn’t mind.

August 23rd – Day 1 of the course

Sarah Mackay stood in the atrium of CERN and tried not to look too eager. Eighteen, barely five feet tall, and the youngest on the course by at least two years, she clutched her visitor’s badge like a passport to another universe.

The copper-colored dome outside shimmered in the morning heat. Inside, the building buzzed with the low hum of high-energy experiments, coffee machines, and conversations in at least five languages. The air smelled of ozone and sanitizer.

She’d paid for this trip with two months of supermarket shifts. One night stacking frozen peas, she’d told herself she’d stand here. Now she was.

Her phone buzzed. Message from Mum: “Have fun, sweetheart! Wear sunscreen! :)”

She shoved it into her bag.

The first lecture was in a smaller auditorium just off the main atrium. Forty students filled the chairs, notebooks open, laptops glowing. Most were older – PhDs, postgrads, the type who read Feynman for breakfast. Sarah sat near the back, in case she needed to disappear.

Prof. Kip Thorne – yes, the physicist of Interstellar fame – entered without ceremony and started speaking as if he were finishing a conversation they’d all been having in their heads.

“Quarks aren’t like billiard balls. They're excitations in a quantum field. Stop thinking of them as objects. They’re relationships.”

Sarah leaned forward. Her pen moved without thinking.

Thorne scribbled on the touchscreen board, diagrams blooming in blue and red: quark triplets, gluon exchanges, spin states. He spoke fast. Clear. Not dumbed down, but not exclusionary either.

Every so often, he paused. Looked at the room. Waited.

Sarah met his gaze once and held it. Just for a beat.

After the lecture, she drifted out into the hallway where coffee was being served in paper cups. She wasn’t sure what to do with herself. She stood by a poster of neutrino oscillations until a voice beside her said, “You look like you understood all of that.”

She turned. Tall, Italian, disheveled in a deliberate way. His badge read: Mario De Angelis, Università di Roma.

“Not all,” she said. “Just most.”

Mario laughed. “Honesty. Rare in physics.”

“I’m Sarah. From St Andrews.”

They shook hands.

He pointed at the poster behind her. “You know neutrinos have mass, right? But we don’t know why. It's like we’re watching shadows and pretending we understand the people casting them.”

“That's everything in quantum theory,” she said. “We describe what happens. The why belongs to the realm of metaphysics. Where there is only speculation.”

Mario’s smile faltered. He looked at her again, more carefully this time.

In the afternoon, they toured the control room. Screens blinked with real-time data from the LHC, where particles were being smashed together at near light speed to recreate the universe's earliest moments.

Sarah stood behind the safety glass, awed. This was what she’d dreamed of – not the machine, but the idea: that understanding could be forced out of chaos, that even the smallest particle had a story.

That night, in the cafeteria, students clustered in groups. Sarah picked a table by the wall. Mario sat beside her.

“You ever think,” he said, “that studying the smallest things changes how we see everything else?”

Sarah didn’t answer right away. She was watching a sugar cube dissolve in her tea. The grain structure collapsing into liquid entropy.

“Yeah,” she said. “Sometimes I think it makes everything else feel too big.”

“Too big?”

“Like people. Emotions. Mess. Atoms make sense. Humans don’t.”

He nodded, slowly. “That’s why I like this stuff. It obeys rules. Even if
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