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Whereas the role of science is to reveal what we do not see,
the role of philosophy is to let us see what we see.

– Michel Foucault 1994: 3.540-541

A process cannot be understood by stopping it. Understanding
must move with the flow of the process, must join it and flow

with it.

– The First Law of Mentat (Frank Herbert 1984: 34)





A C K N O W L E D G E M E N T S

This thesis is about things in the cosmos that we cannot see. But
it is not only the cosmos that goes largely unseen. Much of what
constitutes one’s existence is often hidden from view, and so too
are many things that helped constitute this thesis. Friends, family,
colleagues, neighbours and others have supported, inspired and
helped me in the writing of this manuscript over the past five
years. They have my immense gratitude and deserve to be visible.

First of all, this thesis would not have existed without my su-
pervisors, Jeroen van Dongen, Gianfranco Bertone and Erik Ver-
linde. Their patience, guidance, and trust in me as a professional
scholar has been greatly appreciated. I am honored to call Jeroen
my promotor and friend, even more so after some of the turbu-
lent periods we went through. My conversations with Gianfranco
were endlessly stimulating, and he has been a wonderful mentor
and scientific role model. On the background, Erik’s approach to
physics never ceased to inspire me.

I was lucky to enjoy the company of a small circle of PhDs in
the history and philosophy of science, Sjang, Emma, Robert, Tom
and Chaokang. To share a room with them was a most welcome
safety net in the erratic circus of academic life. I am also grate-
ful for my physics friends who have inspired and supported me
along the way, Manus, Gerben, Jorrit and many others. I learned
a lot from them.

I have been roaming around the Institute of Physics for over
ten years. And although I was the odd philosopher out, I have
always felt at home – not the least due to Joost and the lovely sec-
retariat. Thank you! Thanks to the wonderful people at GRAPPA
for having me around and letting me bother them with my many
peculiar questions. And I am grateful to my former colleagues
(and students!) at the Institute voor Interdisciplinaire Studies, the
most warmhearted place on Science Park.



Academia has its strange ways, and along my path I have met
three professors in unexpected places who have, willingly or un-
willingly, inspired me and coached me – they formed me to be the
academic I am today. Michael Gordin, who has been amazingly
warm and helpful ever since I visited him at Princeton Univer-
sity; Piet Hut, who, after we met at the Institute for Advanced
Study, unconditionally endorsed my unique development as a
scientist and individual; and, Annemarie Mol, who, through her
attitude and way of inquiry, showed me how fun and wholesome
academia can truly be.

Least hidden from view in this thesis are the physicists and
astronomers who took time to talk with me about their recol-
lections of yore. I am very thankful of their time, trust and pa-
tience – some of these interviews have already been conducted
in 2014. Special thanks go out to Jim Peebles, who even took time
to meet with me two days after he received the 2019 Nobel prize
in physics. Greg Good and the American Institute of Physics have
supported me in conducting these interviews.

Although this thesis is an academic product, I myself am not.
For over a decade I have been in an amazing relationship with
four of my best friends: Guus, Niek, Jeroen and Daniel, in our
band X Raiders. Boys, you gave me the best excuse to be myself,
and you opened a world for me that few people – let alone aca-
demics – will ever experience. I could write a book about all the
things I owe to you guys – you and the band mean the world
to me. The true muse in my life has been Kees, whom I one
day will marry. Infinite love goes out to my DVNTR buddies, the
Hombres, and Alma, who spiked my existence with their magic.

In 2020, the world changed. The global pandemic hit and I
locked myself up to work on the thesis. I started cleaning the
streets with TroepTroep and also met some amazing local covid
buddies who helped me keep sane – Zilva, Ezgi, Koen and others.
My neighbours in de Transvaalbuurt have been the best, and so
have been my beautiful chickens. Mariska and Rick made me
a proud uncle of Jasmijn and Marit during the writing of this
thesis.

Most of all, I am infinitely grateful to my parents. Without
having any clue of academic life, they still blessed me with their



never-ending support, advice and care. After all these years my
mom still knows what is best for me, and my dad will inspire
me forever with anything he touches or does. I would not have
survived my PhD without their unconditional love. Bedankt pap
en mam!

I am writing this as a postdoc in anthropology at the Univer-
sity of Amsterdam, where I have been fortunate enough to start
work with Annemarie Mol. This summer, I will move to the U.S.,
to start as a Helleman postdoctoral fellow at the Massachusetts
Institute of Technology. Here, I will work with one of my aca-
demic heroes, David Kaiser. Following this amazing opportunity
means that, for most of you, I myself will now be hidden from
view for a while. Hidden, but not gone.

j.g . de swart

Amsterdam
January 2022
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