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The story we are about to share with you is a short voyage 
through time. During this trip we will talk about cosmic spa-
cetime matters. And about Earth. About things that affect you.

We count time with heartbeats, growth, tides of life-giving 
water, climate change, and with a watch. Always forward,  
as a one-way, asymmetrical, and irreversible dimension of the 
herein reality, time has a way of sorting things out. From chaos 
to order, from the whole to nothingness, from cause to effect. 

This story speaks about the relativity of the spacetime contin-
uum, and about the relativity of sensing time, which sometimes 
flies by in the blink of an eye, while at other times crawls like 
a never-ending nightmare.

What feels like eternity on Earth can be just a flash when you 
look at a bigger picture. Today you can immerse yourself in the 
universe’s darkness. Let it be a lens through which important 
things become visible. We only have 499 seconds!

You can read this story in the booklet, but you can also 
listen to it! Scan the QR code with your phone, put on 
your favourtie headphones, and immerse yourself in the 
story.
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Hello?

Hello, are you there?

I’ve been watching you for a long time now.

You function in the rhythm of your planet. Daytime means a lot 
of fuss, a lot of words. At night – your eyes close. You might 
even be asleep if you haven’t exposed yourself to too much of 
your smartphone: twinkling scroll, video scraps, or seasons’ 
episodes.

Come with me. I’ve got – say – 499 seconds for you. And you 
have the same amount of time for me. This is how much human 
time it takes a photon to get from the Sun to Earth, your “endo-
planet”. We will follow its path.

I will speak words. I will guide you to the next window, and the 
next one, and the next. Focus on the sound and enjoy the visuals.

So, let’s move foreward!

BEGINNING

Although we do not know the narrator, we will 
be curious to hear her story. In addition, we 
throw in our two cents into the margins of this 
booklet for the curious creatures out there!

In conventional astrophysics, there is no con-
cept of an “endoplanet”. Exoplanets, i.e. planets 
outside the Solar System, have no “opponents”  
in scientific nomenclature in the form of endo-
planets. But does this stop us from creating 
new symbolic names?

After all, where do we place the boundary of our 
influence in the Universe? Once, such  
a limit was the interplanetary space.  
Today, with several tons of terrestrial mate-
rial already exploring or littering Mars, probes 
exploring the corners of the Solar System,  
and Voyager 1 and Voyager 2 having left it,  
and now moving through interstellar space,  
we are exporting the Anthropocene further  
and further...

499 sekund
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Are you here? Let’s go then.

Look at the Sun – you can do that here, not to worry – look how 
it’s been burning in the past, over 8 minutes ago. Because, you 
know, when you look at the sky, you’re not looking at the now.

What a star! A source of warmth and shadow, lively colours 
and squinted eyes, freckles, burns, headaches, fainting.  
The energy that you can feel inside your illuminated body during 
the summer and the electrical one transformed in the solar 
cell. The key component of photosynthesis – a source of food 
that, when coupling with just the right amount of water, drives 
plants to growth and fruition.

The Sun works from the past. Its energy, subjected to mil-
lions of years of change, results in oil, coal, and natural gas.  
All accumulated in the abused body of the planet. In the light 
of the Sun, the snow glitters. Other times the sunlight comes 
across a dry forest bed or empty glass bottles and destroys 
whatever it can burn.

One day, an old and enlarging Sun will burn the Earth itself.  
By then, people will have been gone for a long time. In the 
meantime, the Earth’s star continues to nourish the planet, 
which however, has started to be more and more nervous in 
recent years. Humans deconstruct Earth’s conditions much 
faster and more effectively than the Sun does. 

The Sun as seen in X-rays. Images taken by the NuSTAR 
(Nuclear Spectroscopic Telescope Array) satellite telescope 
were superimposed on an image taken by the SDO (NASA Solar 
Dynamics Observatory).
Image Credit: NASA, NuSTAR, SDO/ NASA/JPL-Caltech

The amount of energy produced by the Sun is 
dizzying! We cannot quote all this data here. 
Nonetheless, you surely know that only a tiny 
fraction of this abundance is emitted towards 
the Earth. More solar energy reaches our 
planet in one hour than mankind consumes 
in a whole year.

In just one second about 620 million tons of 
hydrogen undergoes nuclear fusion into helium 
inside our star. As a result, 4.26 million tons of 
matter is given up as it is converted into energy 
– the Sun becomes 4.26 million tons lighter 
every second!

Phew?

SUN
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You here?

The photon has detached from the Sun’s surface 82 seconds 
ago, and it has already covered 24,5 million km, almost 1/5 from 
the 150 million that separate the Earth and its star. 

But photons reach Earth from other stars, too. The ones from 
Proxima Centauri reach you after 4 years. Now imagine Earendel 
– the furthest single star known to humans. Photons needed 
13 billion years to get to Earth. In this context the Solar System 
becomes cosy. Planet Earth – very private. 

Time does not apply to photons though. If one owned a watch, 
its hands would never tick. A self-aware photon would not have 
noticed its own journey. Getting anywhere happens immediately 
for a photon. Light never grows old.

The deeper you look into the cosmos, the further you dive into 
its history. Earendel does not exist anymore – you can only 
observe its past. And it works both ways. The observer situated 
2,500 light years from Earth with a super-telescope, would see 
ancient history, the pyramids – Earth’s past.

Time, if it exists, is experienced differently by various beings. 
What is it to you?

It is the closest star to the Solar System, approximately 
4.24 light years away – in other words 40 trillion km.

Earendel, or WHL0137-LS, is a “newbie” among cosmic 
discoveries. Scientists tagged it in one of the images 
taken with the Hubble telescope in 2022.

The light from Earendel reached Earth after about  
13 billion years, but due to the constant expan-
sion of the universe, the observed position of this 
no-longer-existing star is now approximately  
28 billion light years away.

Earendel in Old English means “morning star” – this 
name is not accidental; it was given since the star 
formed at the end of the first billion years after the  
Big Bang.

A star Kepler-90, which has at least eight planets in  
its system, is located at about this distance from Earth.  
A theoretical observer living on one of this sun’s planets, 
looking at Earth today, would see a view of it from  
2,500 years ago.

Someone in the universe might even be tempted to 
observe the massive extinction of dinosaurs dating back 
66 million years. All they would need to do is to locate 
themselves just 66 million light years from Earth (inci-
dentally, isn’t it baffling that we measure distance  
as a measure of time?). They could then confirm our 
theory about the cause of the Cretaceous Extinction!

THE SCALE OF THE UNIVERSE

Scale of the Universe
Karolina Wlazło-Malinowska

2022
animation



1414 15

The Sun tends to get all the attention, but it’s only seemingly 
the centre of your world.

Look. In this type of petunia, every flower is like a distant 
galaxy – each just as beautiful as the James Webb telescope 
photos. Right in the middle of the flower you see darkness –  
an alluring void. This is like a black hole with great pulling density.  
A massive object with such strong gravitational force that once 
something pops in, it never returns.

The force that organises spacetime is like hands sculpting 
galaxies: spiral, elliptical, lenticular, and irregular – punk ones! 
Galaxies and its matter compose and spin obediently. That’s 
there. Meanwhile, here on Earth, bees, bumblebees, flies, and 
ladybugs spin around Petunia cultivars flowers. The gravitation 
of the nectar still has little, light bodies to charm.

Our storyteller obviously has the Sun in mind as 
the symbolic central object of the Solar System, 
with other celestial bodies orbiting around it.

Interestingly, the gravitational centre of the 
Solar System changes with time and is not 
located right in the middle of the Sun. Our 
star changes its position relative to the centre 
of gravity of the entire system depending on the 
positions of other celestial bodies. The gravita-
tional interaction is not a one-sided force,  
as it would sometimes seem, when we put 
a giant and a flea in front of each other – the 
celestial bodies attract each other. When the 
two largest planets in the Solar System – Jupi-
ter and Saturn – are located on the same side 
of the Sun, the gravitational centre of the whole 
system moves away from the star’s sphere. 
Everything is in constant motion.

Anyway, a conversation about the centre of 
the Universe would also be quite difficult – its 
central point is everywhere and nowhere at  
the same time!

PETUNIA

Photo: Karolina Wlazło-Malinowska
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IS IT ALL DARK?

When the photon travels from the Sun to Earth, it not only passes 
by the Solar System planets and their moons, but also a lot of 
nothing. Is it really empty though? Is it a void? Or maybe it’s 
just matter invisible to the human peeping apparatus?

Remember how I’ve spoken to you about black holes? The one 
in the centre of the Milky Way is Sagittarius A* and its mass is  
4 million times bigger than the mass of the Sun. But besides 
the black hole, there is this whole space between planets, stars, 
moons, and other celestial bodies. And it’s not a nothingness. 
It’s full of dark matter – a something in vast amounts more than 
the visible material. There is also dark energy, which forces 
everything in the universe to repel away from each other.

95% of the universe is made from dark matter and energy. 
The things hidden and unknown outnumber those visible and 
understood. How much more do humans not yet know, apart 
from what they already realise that they don’t know?

Let’s move on.

Precise models of the galaxy containing the 
Solar System – that is, of course, the Milky 
Way – show that we are separated from its 
centre, where the supermassive black hole 
Sagittarius A* is located, by a considerable 
distance of around 26,000 light years. That is 
245,978,992,287,100,800 km!

Sagittarius A* itself has a diameter of about  
24 million km. This roughly illustrates the 
distance from its centre to the Event Horizon, 
i.e. the boundary of spacetime, beyond which 
nothing, not even light, can leave the black hole.

Is It All Dark?
Karolina Wlazło-Malinowska
2022
plywood, graphite

01001001 01110011 00100000 01101001
01110100 00100000 01100001 01101100
01101100 00100000 01100100 01100001
01110010 01101011 00100000 00111111
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Our photon already passed Mercury’s orbit a while ago, but 
let’s take a look at this planet, to see something visible for 
a change.

Did you know that every new crater has to be named after  
a deceased Earth artist, composer or writer? To be considered, they 
also had to be famous for more than 50 years and had died  over  
3 years before. That’s what I call precision!

Rivera, Warhol, Monet, Schevchenko, Komeda, Byron, Boznańska, 
and Thoreau. 

You’ve marked your territory on Mercury. You don’t even live 
here – which isn’t surprising: temperature fluctuates between 
-180 and +430 oC – but you just can’t stop yourselves from 
naming, spraying the next terrain.

Surely, it must be helpful when communicating about it, but it’s 
just hard not to see it as a warm-up before the next colonisation.

Well, could we really colonise Mercury? Due to 
the enormous amplitude of temperatures, one 
of the potential methods assumes the use  
of mobile stations that would move alongside 
the planet’s rotation around its axis, constantly 
following optimal temperature conditions 
–hiding in the shadow, outside of the direct 
influence of the Sun. The station’s movement, 
however, would not have to be so fast. After all, 
one day on Mercury lasts as many as nearly 
59 Earth days, and the speed of rotation of 
this planet around its axis is almost 150 times 
slower on its equator than that of Earth. Or else, 
how about building something stationary in the 
constantly shaded polar regions?

MERCURY

View of the Mercury’s northern polar region, taken by the 
Messenger probe’s Mercury Dual Imaging System (MDIS). Among 
other things, you will find the Rivera crater. Yellow areas indicate 
locations showing evidence of water ice.
Image Credit: NASA/Johns Hopkins University Applied Physics 
Laboratory/Carnegie Institution of Washington
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Mercury Travel Ad
Karolina Wlazło-Malinowska

2022
collage
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Such a mix-up!
A black hole that isn’t a hole, but a high-density object.
Falling stars that are meteors leaving luminous streaks behind them.
The morning or evening star? But Venus is not a star!
The Sea of Fertility, and of Showers, the Sea of Cold, and Tranquillity, 
the Sea of Moisture, and the Ocean of Storms – but there’s no seas,  
nor oceans on the Moon.
Antimatter, which isn’t a void at all.
Solid matter, which is really fields of excited particles.
*
Language doesn’t seem to keep up with the universe, just like imagination 
cannot grasp spacetime or the concept of, say, 20 dimensions. 
One can whisper words, trying to put puzzles together, to create a map 
out of them, but at the end of the day there’s always a moment when you 
need to put a question mark. It’s somehow safer with it.
Metaphors reflect past concepts and past states of knowledge. They are 
stuck with us. New words are about new discoveries, and new visions 
of how things might work: “cosmic inflation”, “quantum fluctuation”, 
“string theory”.
Listen to this wording: quantum fluctuation. Fluctuation meaning random 
change or maybe simply bubbling of quanta. Unpredictable emerging 
and disappearing of particle-antiparticle couples. Is motion one of the 
fundamental features of this universe?
Come on, go ahead.

In everyday life, we observe  
3 dimensions of space – height, 
width, and depth. Time is referred 
to as the fourth dimension. In the 
General Theory of Relativity, Einstein 
defined it as a dimension equal  
to spatial dimensions. Thus, we 
speak of spacetime, or the spacetime 
continuum. Note that as a dimension, 
time flows in one direction! This fea-
ture, which distinguishes it from the 
spatial dimensions, is referred  
to as the “Arrow of Time”.

Physicists, however, consider theories 
of more dimensions. For example, 
to confirm all the properties in the 
calculations for the String Theory, 
assuming that the smallest particles 
function as very, very small rubber 
band-like strings, you would need 
many more dimensions – 10, 11,  
or maybe even 26?

WORDS/ AURORA

Aurora
Marta Krześlak
2020 
kinetic installation/ foil, wire, vibration motors

Photo: Marta Krześlak
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THE QUESTION OF WHEN

Look, it’s Venus, let’s say hi – it is your sister. Billions of years 
ago it could have looked like Earth, but later, due to the runaway 
greenhouse effect the water has evaporated. Today Venus is 
the hottest place in the Solar System.

A long time ago, humans thought the Sun was cooling down 
and Venus was the little sister which would one day grow up 
to be like Earth. Today it’s known that the Sun emits more and 
more energy and Venus is more of an older sister. Did Venus 
experience its big blue and its destroyers already? 

Humans look at their neighbouring planets and wonder about 
the location of past and future, but maybe it’s just the wrong 
question? 

Did you know that in the first half of the 20th 
century, according to a popular theory, the Sun 
was gradually cooling down, and as the amount 
of energy emitted from it decreased, one by one 
the planets (in the direction towards our star) 
would successively become viable habitats?  
If the Sun was cooling down, this meant life on 
Mars was a thing of the past, while Earth had its 
“optimal” time right now. And Venus? Life on it 
was supposedly just beginning to evolve. Venus 
was therefore considered to be the “little sister” 
of Earth.

Where does our future lie? And our past?  
Will we find the answer by searching beyond  
the Earth’s borders?

The Question of When
Karolina Wlazło-Malinowska
2022
illustration/ lenticular print
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LAJKA, THE FIRST ANIMAL IN SPACE

Our photon is getting closer and closer to Earth’s orbit, so let’s 
look in that direction…

*

Dear Laika,

I know you were 2 dog-years old (about 30 in human ones), 
you weighed around 6 kilos and you survived 7 hours in that 
nightmarish, metal can called Sputnik 2, where you could only 
smell metal and fuel. You died of fear and overheating: the last 
part of the rocket did not detach from the main one as planned, 
and the temperature rose quickly to 40 oC. You were supposed 
to spend 10 days in orbit, and then eat your last, poisoned bowl 
of food. You died alone, far from home and people dear to you. 
They have never made plans for you to come back home. You 
were supposed to become a commemorative postal stamp,  
a hero for people’s needs.  

It’s been 65 years since scientists launched you to Earth’s orbit.

Has anyone ever apologised?

Apparently, the first organisms sent into space 
were the seeds of different grains. Before 
animals, fungal spores were also sent into the 
cosmic darkness. Among the terrestrial animal 
organisms, fruit flies, monkeys, dogs, mice, rats, 
and even fish preceded man into space.

Laika’s flight took place on November 3, 1957.

Laika the Dog, the First Animal 
in Space
T. Michaluk
1964 
Stamps sheet from the „Space 
Exploration” series Cat. No. 1406
In circulation since: December 30th, 
1964
Face value: 40 gr
Stamp size: 31.25 x 43 mm
Paper: medium white chalked, colorless 
or cream gum
Printing technique: PWPW offset
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METEORITES IN POLAND

At first Chris thought it was dog poo. He rolled his eyes and 
thought: “people”! Then he took a closer look and thought it 
was more of a brick. Wait, something was not right. He took the 
“rock” in his palm and felt its weight was out of proportion to 
its size. Eventually it proved that on July 5th, 2021 Chris found 
a metallic meteor in Warsaw, Poland. You can see it here, now. 
Don’t you wonder where this piece of matter had been before 
and what it experienced?  

These stories actually do happen. On a map of cosmic matter 
impacts in Poland, dated 2015, you can see various findings 
or traces of falling rocks: achondrites, chondrites, stony-iron, 
purely iron, tektite, and craters. Jankowo Dolne, Wietrzno-Bóbrka, 
Oborniki. Cosmic matter – as if local sand and stones were 
not cosmic enough? It seems like humans like to mythologize 
matter that once travelled in inaccessible darkness. Or maybe 
you feel some sort of respect for that? You tell me – and step 
to the next window.  

Chris is a geology geek, but would you be able 
to determine with some degree of probability 
that the small rock found beneath your home’s 
window might have originated from out of this 
Earth? For the absolute certainty, the object 
would have to undergo analysis by specialists. 
This would not leave the rock unfazed – you 
would have to chip off a bit, etch it there,  
and polish it...

For what it’s worth, there are a few steps you 
can take yourself at the outset that will not 
disturb the integrity of the find. A meteorite 
will often have characteristic depressions on 
its surface – regmaglypts. They look a bit like 
finger-carved gutters made in modelling clay. 
Often, a melted crust can be observed on part 
of the object. In addition, the most common 
meteorites are iron, which are relatively heavy, 
have a high density, and attract magnets.  
The Internet is full of tips for both amateurs  
and professionals.

Chris did not decide to conduct research that 
would destroy even a fragment of his find, so he 
will never be 100 % sure if he correctly identified 
the origin of the rock. Perhaps, however, the 
story of his Żoliborz meteorite concluding this 
way makes it all the more interesting?

Polish Map of Cosmis Mater Falls
Wiesław Czajka

2015
Reproduction courtesy of the author

Meteorie found in Warsaw
Owner:    Chris Hernandez
Date of the finding: July 5th, 2021
Lokalizacja znaleziska: near Grunwaldzki Square, Warszawa
   52o 15’ 45.132” N 20o 58’ 46.108” E

Weight:   600 g
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EARTH

499 seconds have passed. We’ve reached our destination.

How comfy! There’s oxygen! Maybe it’s not that “clean” anymore, 
but still, you can breathe without an oxygen tank, without  
a mask, most times… You’re here at ease. You don’t explode. Your 
blood does not boil in your veins, you’re not freezing – hopefully. 

Look at your feet, how firmly they stand on the ground. How 
gravity holds you. 

You can touch your skin now. Is it warm or chilly? The glove is 
your only suit.  

You can hear me, the steps of others; cars, bicycles, maybe 
birds and wind.

It’s still much better here than there. Not for long though.  
Do you appreciate it while you still can?

They say, Earth is the best spaceship available to creatures 
living here.

*

Our time on Earth is almost up. One photon stays here, another 
goes even further without even realising it.

We know of no place that would foster terres-
trial life better than Earth itself – even with the 
current climate change, to which humans have 
contributed significantly with their activities.

However, our presence in space also works  
to Earth’s advantage – did you know that 
powdered supplements were invented for one 
of the space programmes? This example may 
not sound entirely serious, but the fact that the 
Earth’s climate system can be better studied 
using earth-orbiting satellites is already quite 
important.

Does space exploration for some reason  
exclude the possibility of implementing solu-
tions to stop greenhouse gas emissions and the 
gradual degradation of ecosystems? Or does  
it hinder it a little? Or is it maybe the other way 
around – by exploring outer space, do we help 
ourselves on Earth? What do you think?

Earth at twilight. View of the shadow line (terminator) from the 
International Space Station orbiting at 211 nautical miles (2001).
Photo no. ISS002-E-7377

Image Credit: ISS Expedition 2 Crew, Gateway to Astronaut 
Photography of Earth, NASA
Courtesy of – the Earth Science and Remote Sensing Unit, NASA 
Johnson Space Center (https://eol.jsc.nasa.gov) 
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M51 GALAXY

These are the last words of this story.
You’re looking at the spiral galaxy M51. This picture 
of light was made with light where photons left their 
mark on a cloth. Light sensitivity is something that 
describes you too: your skin, pupils, and psyche. I see 
you longing for light, looking pale, and taking pills.
*
It seems like every discovery made by human astro-
biologists and astrophysicists is a breeding-ground 
for new metaphysical concepts and comprehensive 
visions of the universe. What if hard science could 
explain what’s good or what’s bad? What would  
it change? What would it do?

If everything in the universe is made from fields  
of mass & energy joined in a way that it results in 
forms like: you, a pencil sharpener, a goat moth, your 
headphones, shoes and your mum –
If we’re living in a multiverse comprising of many 
universes like this one, but not an unlimited amount 
of them,  just as Stephen Hawking stated before his 
death –
If there are pairs of entangled particles in these uni-
verses and, despite the distance, a change in the state 
of one will influence the state of the other –

If there are no hermetic boundaries between vari-
ous forms of matter, because everything is fields in 
motion –
If neutrinos constantly pass through you, me, concrete, 
and hair, your jacket, or white frost (they are small, fast, 
and in a way: disrespectful and impossible to map) –
If particles you’re made of came into being after  
a supernova’s explosion and they have existed millions 
of years now only to have formed many beings before, 
and will form many beings after you –
If the universe rhythmically pulsates, without begin-
ning nor end; expanding and shrinking, expanding and 
shrinking like breathing lungs –
If so, then what does this mean to you? How to live in 
a world described as such?
*
I won’t say anything anymore, but you can take me 
for a walk to a nearby park. I like your trees and how 
the wind blows, even when it’s chilly. I’d like to hang 
around. At your place.
You can go now. 
I will speak no more.

About Light. M51 – 7102022
Light
2022
Date and place of performance: October 7th, 2022, 
Warsaw, Poland
Assistant: Karolina Wlazło-Malinowska

M51 is also known as the “Whirlpool Galaxy”.  
It is a spiral galaxy approximately 31 million 
light-years from Earth. Its symbolic relationship 
with our planet has a long history – it was dis-
covered in the second half of the 18th century 
and was perhaps the first galaxy to be classified 
as a ‘spiral galaxy’. So far, as many as three 
cases of supernova have been registered in it. 
Its popularity among scientists and amateur 
astronomers and space enthusiasts is con-
firmed by numerous references – M51 stands, 
among others, behind the name of one of the 
popular smartphones.
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