
Handling “Occult Qualities” in the Scientific Revolution

Xiaona Wang - 9789004535473
Downloaded from Brill.com 03/26/2024 01:25:56PM

via free access



Medieval and Early Modern 
Philosophy and Science

Editors

C.H. Lüthy (Radboud University)
P.J.J.M. Bakker (Radboud University)

Editorial Consultants

Joël Biard (University of Tours)
Jürgen Renn (Max-Planck-Institute for the History of Science)

Theo Verbeek (University of Utrecht)

volume 37

The titles published in this series are listed at brill.com/memps

Xiaona Wang - 9789004535473
Downloaded from Brill.com 03/26/2024 01:25:56PM

via free access

http://brill.com/memps


Handling “Occult Qualities” 
in the Scientific Revolution

Disciplines and New Approaches to Natural 
Philosophy, from John Dee to Isaac Newton

By

Xiaona Wang

LEIDEN | BOSTON

Xiaona Wang - 9789004535473
Downloaded from Brill.com 03/26/2024 01:25:56PM

via free access



Typeface for the Latin, Greek, and Cyrillic scripts: “Brill”. See and download: brill.com/brill-typeface.

issn 2468-6808
isbn 978-90-04-53511-4 (hardback)
isbn 978-90-04-53547-3 (e-book)

Copyright 2023 by Xiaona Wang. Published by Koninklijke Brill NV, Leiden, The Netherlands.
Koninklijke Brill NV incorporates the imprints Brill, Brill Nijhoff, Brill Hotei, Brill Schöningh, Brill Fink,  
Brill mentis, Vandenhoeck & Ruprecht, Böhlau, V&R unipress and Wageningen Academic.
Koninklijke Brill NV reserves the right to protect this publication against unauthorized use. Requests for 
re-use and/or translations must be addressed to Koninklijke Brill NV via brill.com or copyright.com.

This book is printed on acid-free paper and produced in a sustainable manner.

Cover illustration: Detail from Isaac Newton’s “Trinity College Notebook” MS Add. 3996 (1661–65), 
“Quaestiones quaedam Philosophiae” fol. 101v; here he crossed out “Occult Qualityes” and replaced the title 
with “Philosophy.” https://cudl.lib.cam.ac.uk/view/MS-ADD-03996/206. CC BY-NC 3.0.

The Library of Congress Cataloging-in-Publication Data is available online at https://catalog.loc.gov  
LC record available at https://lccn.loc.gov/2022049303

Xiaona Wang - 9789004535473
Downloaded from Brill.com 03/26/2024 01:25:56PM

via free access

https://cudl.lib.cam.ac.uk/view/MS-ADD-03996/206
https://catalog.loc.gov
https://lccn.loc.gov/2022049303


Contents

Acknowledgements vii

 Introduction 1

1 Re-disciplining “Occult Qualities”: Mechanics and the Mixed 
Mathematical Sciences 12
1.1 Being “Skilled in ‘Catoptrics’ ” 15
1.2 Testing a Body of “Astronomical Hypotheses” 29
1.3 Dismissing “Idle Imaginings” 38
1.4 Creating the “Unheard-of Paradox” 47

2 Manifesting “Occult Causes”: Empirical Investigations and 
Experimental Philosophy 56
2.1 The Physician’s Pathway 58
2.2 The Baconian Method 65
2.3 Occult Causes; Manifest Effects 71
2.4 The “Physico-Mathematicall-Experimentall” Programme 80

3 Employing the Occult Powers of the Lodestone and Orbital Motions 85
3.1 Gilbert’s Magnetism 87
3.2 Magnetism and Gravity 93
3.3 Approaches to Orbital Motions 101

4 Exploring Hidden Qualities of Matter: “vis activa” 111
4.1 Matter Emits (Magnetical) Effluvia 113

4.1.1	 Petty’s	“Atomic	Magnetism” 113
4.1.2	 Magnetic	Effluvia	and	Spheres	of	Activity 120
4.1.3	 Boyle	and	Effluvia 128

4.2 Matter Vibrates and So Does Aether 134
4.2.1	 Boyle	and	Vibrating	Matter 134
4.2.2	 Hooke	and	Vibrating	Aether 142

4.3 Matter Attracts and Repels 151
4.3.1	 Condensation	and	Rarefaction 151
4.3.2	 Light	Physics 159
4.3.3	 The	“Gassendians” 163

Xiaona Wang - 9789004535473
Downloaded from Brill.com 03/26/2024 01:25:56PM

via free access



vi Contents

5 Reintroducing “Occult Qualities” into Natural Philosophy? 
Newton’s Approaches to Physics 170
5.1 Early Immersion in the Mixed Mathematical Programme 172

5.1.1	 Following	Barrow 172
5.1.2	 The	Science	of	Colours	and	Light 178
5.1.3	 De	gravitatione 185

5.2 The Inimitable Newtonian Methodology: Dynamics 189
5.2.1 Orbital Motions, Comets, and Magnetism 189
5.2.2	 De	motu	and	Its	Revisions 195
5.2.3	 Routes	to	Universal	Gravitation 200

5.3 Approaches to Physics and Active Principles 204
5.3.1	 Interparticulate	Forces 204
5.3.2	 Concerning	“Occult	Qualities” 210

 Conclusion 217

Bibliography 221
Index 247

Xiaona Wang - 9789004535473
Downloaded from Brill.com 03/26/2024 01:25:56PM

via free access



Acknowledgements

As with any first monograph, this work began life as a doctoral thesis while  
I was a PhD candidate at Edinburgh University (2014–18). I am very grateful to 
my supervisors, Thomas Ahnert and John Henry, whose erudite scholarship, 
patient guidance and invaluable feedback, all made it possible for the comple-
tion of my thesis and this book. I am also very grateful to the external examiner 
of my thesis, Rob Iliffe, for insightful comments and illuminating perspectives 
from which I have greatly benefited. The final shape of this book could not have 
been possible without the unfailing patience and encouragement of Christoph 
Lüthy, to whom I owe enormous thanks for his page-by-page comments.

Over the past couple of years, I have been particularly fortunate to have 
extremely delightful and friendly colleagues with outstanding scholarship. 
My conversation with them have been a great inspiration for my own work. 
I thank, at Edinburgh, Michael Barany, Stephen Bowd, Lawrence Dritsas, Ben 
Fletcher-Watson, Natalie Goodison, Dmitri Levitin, David McOmish, Richard 
Oosterhoff, Niki Vermeulen, Steve Yearley; and special thanks to Sergio Orozco- 
Echeverri, for his unwavering support for my research, comments on several 
early draft chapters, and valued company and reliable friendship. I am deeply 
grateful for the advice and feedback (for my thesis), in Berlin, from Maria 
Avxentevskaya, Lorraine Daston, Hansun Hsiung, Andrew Lea and Elaine 
Leong; at Wolfenbüttel, from Elizabeth Harding; in London, from Stephen 
Clucas, Jill Kraye, Sara Miglietti and Anthony Ossa-Richardson; and now at 
Warwick (for this book), from my postdoctoral mentor Michael Bycroft, and 
David Lines. I am also immensely grateful to Ofer Gal, Bernard Lightman 
and Wu Guosheng, whose encouragement has always meant a lot to me over 
these years.

My thesis and this book were also possible thanks to the generous support 
of the University of Edinburgh/China Scholarships Council Joint Scholarship 
(2014–17), The BSHS Butler-Eyles Fund (2017), the Writing-up Predoctoral 
Fellowships awarded by The Max Planck Institute for the History of Science 
(2018), Dr Günther Findel-Stiftung Predoctoral Fund from the Herzog August 
Bibliothek (2018), Francis A. Yates Fellowship from The Warburg Institute 
(2018), Susan Manning Research Fellowship from IASH, Edinburgh (2019–20), 
Society for Renaissance Studies Postdoctoral Fellowship (2019–20), The Science 
History Institute Short-term Fellowship (2021–22), and the Leverhulme Trust 
(2021–24).

I also wish to thank the editors of Brill (MEMPS). I could never thank 
enough Christoph Lüthy who read the whole manuscript at least three times; 

Xiaona Wang - 9789004535473
Downloaded from Brill.com 03/26/2024 01:25:56PM

via free access



viii Acknowledgements

Paul J.J.M. Bakker, Stefan Einarson, Theo Joppe, and Rosanna Woensdregt for 
their professional and patient assistance; and Brian Clarke for his suggestions 
on improving the text. I owe gratitude to the helpful comments of the anony-
mous referees on an earlier version of this book as well. All errors are my own.

My greatest gratitude is to my family and several close friends, especially 
to Marco, Pete, Raito, Reiko, Xiaolu and Xiaowei. I dedicate this book to 
my parents and to Cy Chen.

Xiaona Wang - 9789004535473
Downloaded from Brill.com 03/26/2024 01:25:56PM

via free access


	Contents
	Acknowledgements
	Introduction
	Re-disciplining “Occult Qualities”: Mechanics and the Mixed Mathematical Sciences
	1.1	Being “Skilled in ‘Catoptrics’ ”
	1.2	Testing a Body of “Astronomical Hypotheses”
	1.3	Dismissing “Idle Imaginings”
	1.4	Creating the “Unheard-of Paradox”

	Manifesting “Occult Causes”: Empirical Investigations and Experimental Philosophy
	2.1	The Physician’s Pathway
	2.2	The Baconian Method
	2.3	Occult Causes; Manifest Effects
	2.4	The “Physico-Mathematicall-Experimentall” Programme

	Employing the Occult Powers of the Lodestone and Orbital Motions
	3.1	Gilbert’s Magnetism
	3.2	Magnetism and Gravity
	3.3	Approaches to Orbital Motions

	Exploring Hidden Qualities of Matter: “vis activa”
	4.1	Matter Emits (Magnetical) Effluvia
	4.1.1	Petty’s “Atomic Magnetism”
	4.1.2	Magnetic Effluvia and Spheres of Activity
	4.1.3	Boyle and Effluvia

	4.2	Matter Vibrates and So Does Aether
	4.2.1	Boyle and Vibrating Matter
	4.2.2	Hooke and Vibrating Aether

	4.3	Matter Attracts and Repels
	4.3.1	Condensation and Rarefaction
	4.3.2	Light Physics
	4.3.3	The “Gassendians”


	Reintroducing “Occult Qualities” into Natural Philosophy? Newton’s Approaches to Physics
	5.1	Early Immersion in the Mixed Mathematical Programme
	5.1.1	Following Barrow
	5.1.2	The Science of Colours and Light
	5.1.3	De gravitatione

	5.2	The Inimitable Newtonian Methodology: Dynamics
	5.2.1	Orbital Motions, Comets, and Magnetism
	5.2.2	De motu and Its Revisions
	5.2.3	Routes to Universal Gravitation

	5.3	Approaches to Physics and Active Principles
	5.3.1	Interparticulate Forces
	5.3.2	Concerning “Occult Qualities”


	Conclusion
	Bibliography
		Manuscript Sources
		Printed Primary Sources
		Secondary Sources


