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Preface
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Sarah Mackay had finished her studies at St Andrew’s and was now immersed in her Master’s degree in Artificial Intelligence at Tsinghua University in Beijing. This was her first opportunity to return to Europe, where she had hoped to spend nine days in Berlin and nine days with her family in  Edinburgh.

However, things took a drastic turn when the war broke out in Ukraine and she made the brave decision to accompany her close friend and former colleague at CERN, Tomasz Nowak, to help rescue his family.

What she hadn’t reckoned on was being stuck in a basement with shells falling all around her...
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Day 1: Schwarzschild and the Birth of Relativity’s Darkest Discovery
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Diary Entry: March 2nd, 2022 – in a basement somewhere in Kyiv, Ukraine.

The explosions started before dawn, their dull thuds shaking the very foundation of the city. By the time the sun rose, the streets of Kyiv were painted in shades of gray – ash, smoke, and fear.

Tomasz and I had taken refuge beneath the remains of an old apartment building. The basement was damp and musty, its air thick with dust and despair. A single, flickering candle was our only light. I kept my journal open on my lap, pen poised, not to write something brilliant or lasting, but because the act of writing was the only thing that tethered me to sanity.

Tomasz had left hours ago, slipping out with a promise to return soon. He was searching for his mother, Kateryna, his two aunts, Olena and Sofiya, his uncle, Oleksandr, and three cousins, Bohdan, Andriy and little five-year-old Olena, who were hiding somewhere in the wreckage. Every minute of his absence felt like an eternity, each distant explosion tightening the noose of my anxiety.

As I waited, my thoughts wandered to Karl Schwarzschild. It was ironic, in a way. A man who brought light to the darkest mysteries of the universe had done so in the trenches of another brutal war. Schwarzschild wasn’t just a physicist; he was a soldier, surrounded by the stench of mud and death. Yet somehow, in that chaos, he discovered the first exact solution to Einstein’s field equations – a solution that gave birth to the concept of black holes.

A black hole. A singularity. A point of no return.

Was that where Kyiv was headed? The city felt like it was collapsing inward, its streets curling into themselves, like a star on the verge of imploding. There was no light here, no escape. And I couldn’t shake the thought that Tomasz might already have crossed his own event horizon. The city felt like it was collapsing in slow motion, devouring itself in fire and ruin. I needed to see it with my own eyes.

The Morning Horror

The first morning, I ventured up the basement steps just as the gray light of dawn filtered through the smoke-choked air. The city that had been alive just weeks before—where children had played in the parks and couples had sipped coffee in sunlit cafes—was now a shattered corpse of itself. The air reeked of burning insulation and the sickly-sweet stench of something worse.

A missile had struck a residential block just two streets away. A mother was kneeling in the rubble, cradling the lifeless body of a child. Her cries cut through the silence in a way the bombs had not, primal and raw, a sound that tore at my soul. Nearby, an elderly man sat in shock beside what had once been his home, his slippered feet resting in the ashes of his life’s possessions. His hands trembled as he held an old photograph, his thumb brushing the face of a smiling woman who no longer existed.

As I turned to retreat into the basement, I saw Tomasz’s scarf snagged on a splintered doorway, fluttering weakly in the cold morning wind. He was out there, somewhere in this horror, searching for his family. And I was here, powerless, waiting in the darkness.

• • •
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The first time I learned about Schwarzschild’s solution, I was struck by its beauty. The equations described a perfect balance of gravity and space, forming an event horizon – a boundary beyond which nothing could return. Now, sitting in this dark, crumbling basement, the elegance of those equations felt like a cruel joke.

A deafening explosion shook the walls, raining plaster down on my hair and shoulders. I clutched my journal tighter, as if the act of holding onto something tangible could save me. Outside, the cries of the injured mixed with the distant hum of tanks. I closed my eyes and tried to focus.

Schwarzschild’s equations. Energy, momentum, spacetime – all interwoven into a single framework. He’d calculated his solution while the world around him burned. Was that why I was writing now? To distract myself from the chaos? Or was it something deeper – an attempt to find meaning in the madness?

I looked at the flickering candle, its flame dancing with every tremor of the ground. The light reminded me of the Schwarzschild radius, the boundary around a black hole where light itself becomes trapped. Beyond that boundary, nothing escapes. It’s strange to think that the universe’s most terrifying phenomenon could be reduced to such simple mathematics.

Yet here I was, trapped in my own event horizon – a war-torn city, where hope was being sucked away faster than I could hold onto it.

My thoughts turned to Tomasz. He had been so determined when he left, his face set with a grim resolve. “I’ll be back,” he had said, squeezing my hand. “I promise.” But promises felt as fragile as the crumbling walls around us. He was out there, searching for his family, while I stayed behind, powerless to help.

Schwarzschild must have felt powerless too, sitting in the trenches, watching men die around him. And yet, he had found a way to create something meaningful, something that would outlast the horrors of war. Could I do the same? Could I leave behind something more than fear and ash?

The candle sputtered, and for a moment, I thought it would go out. My heart raced, imagining the darkness that would follow. But the flame held, stubborn and defiant.

“Maybe we haven’t crossed the event horizon yet,” I whispered to no one. Maybe there was still time to pull back, to escape.

But the silence that followed felt like the universe’s answer – a reminder that, for those who venture too close to the edge, there is no return.

I pressed my pen to the page again, determined to keep writing, even as the sounds of war closed in around me. Schwarzschild’s discovery had been born in the trenches of World War I. Perhaps, if I survived this, something meaningful could be born here too.

If Schwarzschild could find light in the darkness, maybe I could too.
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Day 2: Rotating Black Holes and Universe Bubbles
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March 3rd, 2022.

The walls trembled again this morning, a dull rumble announcing another bombardment. Each strike sent dust cascading from the ceiling, settling over everything like a shroud. I had barely slept, jolted awake by the slightest sound. Now, sitting in the dim basement, I struggled to focus, clutching the journal that had become my lifeline.

Tomasz returned just after dawn, his face pale, his clothes streaked with ash. He sank onto the cold floor, exhaustion radiating from every movement. I handed him the last of the water we had, and he drank it greedily before speaking.

“They’re alive,” he whispered, his voice hoarse. “My mother, Titonka Olena, Titonka Sofiya, Dyadechko Oleksandr, ... even the kids. All hiding in an old cellar. But the streets... it’s impossible. Every path is blocked or watched. I don’t know how I’m going to get them out.”

My heart ached for him. He spoke of his family with such love, his words weighed down by guilt and desperation. His mother, Kateryna, I knew, was everything to him – a strong woman who had raised him after his father passed away. And his uncle Oleksandr, the quiet patriarch, had been the glue holding the extended family together. His cousins, three lively children, were far too young to know this kind of fear.

“They’ll be okay,” I lied. “We’ll find a way.”

He didn’t answer, just stared at the floor. I could see the conflict in his eyes – the unbearable choice
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