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nies), Milan, Rusconi, 1999.
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plete Works of Aristotle, Vol. 1. Ed. Jonathan Barnes,
Princeton, Princeton University Press, 1984. The
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Bitbol, Michel, Physical Relations or Functional Re-
lations? A Non-metaphysical Construal of Rovellis
Quantum Mechanics. Philosophy of Science Ar-
chives, 2007, http://philsci-archive.pitt.edu/3506/.
Commentary on and Kantian interpretation of rela-
tional quantum mechanics.

Baggott, Jim, The Quantum Story: A History in Forty
Moments. New York, Oxford University Press, 2011.
A good and complete reconstruction of the main stag-
es in the development of quantum mechanics, from its
origin to the present day.

Bojowald, Martin, Once Before Time: A Whole Story
of the Universe. New York, Alfred A. Knopf, 2010.
An explanatory description of the application of loop
quantum gravity to the origin of the universe — by one
of the first scientists to use it in this way. Includes an
account of the so-called ‘Big Bounce’ of the universe,
which may have happened before the Big Bang.
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Calaprice, Alice (ed.), Dear Professor Einsiein. Albert
Einsteins Letters to and from Children. New York,
Prometheus Books, 2002. A delightful collection of
letters exchanged between Einstein and several chil-
dren.

Democritus, Raccolta dei frammenti (Collected Frag-
ments). Interpretation and Commentary by S. Luria.
Trans. It. Milan, Bompiani, 2007. There is no English
translation of this classic edition.

Democritus, The Atomists: Leucippus and Democritus.
Fragments. A text and translation with commentary
by C. C. W. Taylor. Toronto, Toronto University Press,
1999. Diehls, H. and Kranz, W. (eds), Die Fragmente
der Vorsokratiker. Berlin, Weidmann, 1903. The clas-
sic collection, in three volumes, of the ‘fragments’ of
the Presocratics.

Dorato, Mauro, Che cos e il tempo? Einstein, Godel e
[’esperienza commune. Rome, Carocci, 2013. Precise
and complete discussion, centred around special rel-
ativity, of the Einsteinian modification of the concept
of time.

—, Rovellis Relational Quantum Mechanics, Monism
and Quantum Becoming. Philosophy of Science Ar-
chives, 2013, http://philsci-archive.pitt.edu/9964/.
Discussion by an Italian philosopher of interpreta-
tions of quantum mecharics.

Fano, Vincenzo, I paradossi di Zenone. Trans. It. Rome,
Carocci, 2012. An excellent study which highlights
the topicality of the problems posed by Zeno’s para-
doxes.

Farmelo, Graham, The Strangest Man: The Hidden Life
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of Paul Dirac, Quantum Genius. London, Faber,
2009. An extensive but highly readable account of the
life and baffling character of the greatest physicist af-
ter Einstein.

Feynman, Richard, The Feynman Lectures on Physics,
eds. Richard B. Leighton and Matthew Sands (3 vols.).
London, Basic Books, 2011. Essential physics text-
book drawn from the lectures of the greatest Amer-
ican physicist. They are brilliant, original, lively, the
product of an outstanding intelligence. No student of
physics who is truly interested in science should fail
to read them.

Folsing, Albrecht, Albert Einstein: A Biography. New
York, Penguin, 1998. Extensive and complete biogra-
phy of Einstein.

Gorelik, Gennaly E. and Frenkel, Victor, Matvei Petro-
vich Bronslein and Soviet Theoretical Physics in the
Thirties. Boston, Birkhauser Verlag, 1994. Historical
study of Bronstejn, the young Russian who initiated
research in quantum gravity and was executed by Sta-
lin.

Greenblatt, Stephen, The Swerve: How the World be-
came Modern. New York, W. W. Norton, 2011. A book
which reconstructs the influence of the rediscovery of
Lucretius upon the birth of the modern world.

Heisenberg, Werner, Physics and Philosophy : The Revo-
lution in Modern Science. New York, Harper & Row,
1962. The true originator of quantum mechanics re-
flects on general problems of philosophy and science.

Kumar, Manjit, Quantum: Einstein, Bohr and the Great
Debate about the Nature of Reality. London, Icon
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Books, 2009. A fine explanatory, detailed reconstruc-
tion of the birth of quantum mechanics and, above all,
of the long dialogue between Bohr and Einstein on the
meaning of the new theory.

Lucretius, On The Nature of the Universe (De rerum na-
tura), trans. R. E. Latham. Harmondsworth, Penguin,
1951. The wonderful poem from which we know the
ideas and spirit of ancient atomism.

Newton, Isaac, A Treatise of the System of the World.
London, F. Fayram, 1731. A little- Known work by
Newton in which he gives his theory of universal
gravity in a much less technical form than in his great
treatise (Principia).

Odifreddi, P., Come sianno le cose. Il mio Lucrezio, la
mia Venere. Milan, Rizzoli, 2013. Translation with
extensive commentary of Lucretius’s poem. An ideal
school textbook.

Plato, Phaedo, ed. David Gallop. Oxford, Oxford Uni-
versity Press, 2009. The oldest extant text to speak
explicitly about the spherical nature of the earth.

Rovelli, Carlo, ‘Aristotle’s Physics: A Physicist’s Look’
in Journal of the American Philosophical Associa-
tion, 1 (2015) 23-40.

—, Seven Brief Lessons on Physics, trans. Simon Carnell
and Erica Segre. London, Allen Lane, 2015. A con-
cise guide through the scientific revolution that shook
physics in the twentieth century and still continues to
shake us today.

—, The First Scientist: Anaximander and His Legacy,
trans. Marion Lignana Rosenberg. Yardley, West-
holme, 2007. A reconstruction of the ideas of Anaxi-
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mander — one of the greatest scientists of all time — and
their influence on the development of science. The
book is also a reflection on the birth and nature of sci-
entific thinking: its distinctive character, its difference
from mythical thinking, its limitations and strength.

—, ‘Quantum Gravity’, in Butterfield, J. and Earman,
J. (eds.), Handbook of The Philosophy of Science,
Philosophy of Physics. Amsterdam, Elsevier/North-
Holland, 2007, pp. 1287-330. A long article aimed at
philosophers, with a detailed discussion of the current
state of quantum gravity, of its unresolved problems
and the various approaches to them.

—, Quantum Gravity. Cambridge, Cambridge Universi-
ty Press, 2004. Technical manual on quantum gravi-
ty. Definitely not recommended for anyone without a
background in physics.

—, ‘Relational Quantum Mechanics’ in The Stanford
Encyclopaedia of Philosophy, http://plato.stanford.
edu/archives/win2003/entries/rovelli/. Synthesis of
the relational interpretation of quantum mechanics.

—, ‘Relational Quantum Mechanics’ in Internation-
al Journal of Theoretical Physics, 35 (1996), 1637,
http://arxiv.org/abs/quant-ph/9609002. The article
which first introduces the theory of relational quan-
tum mechanics.

Smolin, Lee, Three Roads to Quantum Gravity. New
York, Basic Books, 2002. An introduction to quantum
gravity and its open questions.

Van Fraassen, Bas. ‘Rovelli’s World’ in Foundations of
Physics, 40 (2010), 390-417. A discussion of rela-
tional quantum mechanics, by an important analytic
philosopher.
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1- On Anaximander and the Milesians, see Carlo Rov-
elli, The First Scientist: Anaximander and His Lega-
¢y, trans. Marion Lignana Rosenberg (Yardley, West-
holme, 2007).

2- The Milesian origin of Leucippus is given, for in-
stance, by Simplicius (see M. Andolfo, Atomisti an-
tichi. Frammenti e testimonianze (Ancient Atomism.
Fragments and Testimonies), (Milan, Rusconi, 1999),
p. 103. But it is not certain. The reference to Mile-
tus and to Elea is significant in relation to his cultural
roots; the debt Leucippus owed to Zeno of Elea is dis-
cussed in the following pages.

3- Seneca, Naturales questiones, V11, 3, 2d.
4- Cicero, Academica priora, 11, 23, 73.

5- Sextus Empiricus, Adversus mathematicos, VIII, 135
(trans. R. G. Bury Against the Professors), (Loeb
Classical Library, 1989).

6- See Aristotle, On Generation and Corruption, Al,
315b 6, in The Complete Works of Arisiotle, Vol. 1,
ed. Jonathan Barnes (Princeton, Princeton University
Press, 1984).
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7- A collection of ancient fragments and testimonies
which speak of atomism is given in M. Andolfo’s An-
cient Atomisis. A complete anthology of fragments
and testimonies concerning Democritus has been pub-
lished by Solomon Luria. (See entry ‘Democritus’ in
the bibliography for an English alternative.)

8- For a brief and interesting recent work on the thought
of Democritus, placing it in the context of humanism,
see S. Martini, Democrito: filosofo della natura o filo-
sofo dell 'vomo? (Democritus: Philosopher of Nature
or Philosopher of Man?), (Rome, Armando, 2002.)

9- Plato, Phaedo, ed. David Gallup (Oxford, Oxford
University Press, 2009, XLVI.

10- Richard Feynman, The Feynman Lectures on Phys-
ics, Vol. 1, eds. Robert Leighton and Matthew Sands
(London, Basic Books, 2011).

11- See Aristotle, On Generation and Decay, A2, 316a,
in The Complete Works of Arisitotle, Vol. 1, ed. Jon-

athan Barnes (Princeton, Princeton University Press,
1984).

12- A good recent account of Zeno’s paradoxes, and of
their philosophical and mathematical relevance, is
given by Vincenzo Fano in I paradossi di Zenone (Ze-
no’s Paradoxes), (Rome, Carocci, 2012).

13- Amores (Love Poems), 1, 15, 23-4.

14- Lucretius, On the Nature of the Universe, trans. E.
A. Latham, (Harmondsworth, Penguin, 1951), p. 173

15- Ibid., p. 89.
16- Ibid., p. 27
17- Ibid., p. 60.
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18- Guido Cavalcanti, Rime., trans. Leonard Cottrell.

19- For an account of the rediscovery of Lucretius’s
text and its impact upon European culture, see Ste-
phen Greenblatt, The Swerve: How the World Became
Modern (New York, Norton, 2011).

20- See M. Camarota, ‘Galileo, Lucretius and Atomism’,
in F. Citti and M. Beretta (eds.), Lucrezio, la natura e

la scienza (Lucretius, Nature and Science), (Florence,
Leo S. Olshki, 2008), pp. 141-75.

21- See R. Kargon, Atomism in England from Hariot to
Newton (Oxford, Oxford University Press, 1966).

22- William Shakespeare, Romeo and Juliet, 1.4, 55-60,
Complete Works, eds. Jonathan Bate and Eric Rass-

mussen (London, Macmillan/The Royal Shakespeare
Company, 2007), p. 1690.

23- On The Nature of the Universe, pp. 63—4.

24- Piergiorgio Odifreddi has published a fine translation
of and commentary on Lucretius’s text, designed for
use in schools. (Come stanno le cose. 1l mio Lucrezio,
la mia Venere (The Nature of Things. My Lucretius,
My Venus), (Milan, Rizzoli, 2013). It would be won-
derful if schools adopted this book and if this extraor-
dinary text was more widely known. A reading of the
text, and of its author, diametrically opposed to Odi-
freddi’s is given by V. E. Alfieri in Lucrezio (Lucreti-
us), (Florence, Le Monnier, 1929) and emphasizes the
poignant, poetic qualities of the work, deriving from
them a noble but bitter interpretation of the character
of Lucretius.

25- H. Diels and W. Kranz,, eds., Die Fragmente der
Vorsokratiker (The Presocratics: Fragments), (Ber-
lin, Weidmann, 1903), 68 b 247.
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1- On the value of Aristotle’s physics, see C. Rovelli,
‘Aristotle’s Physics: A Physicist’s Look’, in Journal
of the American Philosophical Association, 1 (2015),
pp. 23-40.

2- lamblichus of Chalchis, Summa pitagorica (Milan,
Bompiani, 2006). For an English translation, see lam-
blichus, Life of Pythagoras, trans. Thomas Taylor
(Vermont, Inner Traditions International, 1986).

3- Isaac Newton, Opticks (1704), (New York, Dover,
1979), p. 400.

4- Giacomo Leopardi, The Canti, with a Selection of His
Prose, trans. J. G. Nichols (New York, Routledge,
2003), p. 53.

5- Isaac Newton, Letters to Bentley (Montana, Kessing-
er, 2010). Cited in H. S. Thayer, Newton's Philosophy
of Nature (New York, Hafener, 1953), p. 54.

6- Ibid.

7- Michael Faraday, Experimental Researches in Elec-
tricity (London, Bernard Quaritch, 1839-55), 3 vols.,

pp. 436-7.
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1- Simplicius, Aristotelis Physica (Aristotle’s Physics),
28, 15.

2- A. Calaprice, Dear Professor Einstein. Albert Ein-
stein’s Letters to and from Children (New York, Pro-
metheus Books, 2002), p. 140.
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3- The letter is quoted in A. Folsing, Einstein: A Biogra-
phy (London, Penguin, 1998), p. 337.

4-F. P. De Ceglia (ed.) Scienziati di Puglia: secoli V aC.-
XXI, dC, Parte 3 (Scientists of Puglia : From the Fifth
Century bc to the Twentieth Centuries, Part 3) (Bari,
Adda, 2007), p. 18.

5- A. Calaprice, Dear Professor Einstein. Albert Ein-
stein’s Letters to and from Children (New York, Pro-
metheus Books, 2002), p. 208.
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1- Albert Einstein, ‘Uber einen die Erzeugung und Ver-
wandlung des Lichtes betreffenden Gesichtspunkt °,
Annalen der Physik, 17, pp. 132—48.

2- For a biography of Dirac which illustrates his discon-
certing personality, see Graham Farmelo, The Strang-
est Man: The Hidden Life of Paul Dirac, Quantum
Genius (London, Faber, 2009).

3- Lucretius, On the Nature of the Universe, trans. E. A.
Latham, (Harmondsworth, Penguin, 1951), II, 218.

4- For a discussion of this relational interpretation of
quantum mechanics, see ‘Relational Quantum Me-
chanics’ in the online Stanford Encyclopedia of Phi-
losophy, http://plato.stanford.edu/ archives/win2003/
entries/rovelli, or Carlo Rovelli, ‘Relational Quan-
tum Mechanics’, in International Journal of Theo-
retical Physics, 35, 1637, 1996, http://arxiv.org/abs/
quant-ph/ 9609002.

5- Bas van Frassen, ‘Rovelli’s World’, in Foundations
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of Physics, 40, 2010, 390-417; Michel Bitbol, Physi-
cal Relations or Functional Relations? A Non- meta-
physical Construal of Rovelli’s Relational Quantum
Mechanics, Philosophy of Science Archives, 2007,
http://philsci- archive. pitt.edu/3506/; Mauro Dora-
to, Rovelli’s Relational Quantum Mechanics, Monism
and Quantum Becoming, Philosophy of Science Ar-
chives, 2013, http://philsci- archive. pitt.edu/9964/,
and Che cos’e il tempo? Einstein, Godel e [’espe-
rienza commune (What is Time? Einstein, Godel and
Shared Experience), (Rome, Carocci, 2013).
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1- The work on the measurability of fields by Niels Bohr
and Leon Rosenfeld is ‘Det Kongelike Danske Vi-
denskabernes Selskabs’, in Mathematiks- fysike Med-
delelser, 12, 1933.

2- See Matvei BronStejn, ‘Quantentheorie schwach-
er Gravitationsfelder ’, in Physikalische Zeitschrift
der Sowjetunion, 9, 1936, 140-57; and ‘Kvantovanie
gravitatsionnykh voln ’, in Pi’sma v Zhurnal Eksperi-
mental’noi I Teoreticheskoi Fiziki, 6, 1936, 195-236.

3- See F. Gorelik and V. Frenkel, Matvei Petrovich
Bronstein and Soviet Theoretical Physics (Boston,
Birkhauser Verlag, 1994). ‘Bronstein’ was also the
real surname of Trotsky.

4- The episode is recalled by Bryce DeWitt, http://www.
aip.org/ history/ohilist/23199.html.
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1- Lucretius, On the Nature of the Universe, trans. E. A.
Latham, (Harmondsworth, Penguin, 1951), p. 41.

2- William Shakespeare, A Midsummer Night’s Dream,
5.1, 23-7, RSC edition, p. 403.
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1- The speech can be found on the Vatican website:
http://www. vatican.va’holy father/pius_xii/speech-
es/1951/documents/ hf p-xii_ spe 19511122 di-ser-
ena_ it.html#top.

2- See S. Singh, Big Bang (London, Harper Collins,
2010),p. 362.
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1- A detailed discussion of these two postulates can be
found in Carlo Rovelli, ‘Relational Quantum Mechan-
ics’, in International Journal of Theoretical Phys-
ics, 35, 1637, 1996, http://arxiv.org/ abs/quant—ph/

9609002.
2- Cicero, Academica priora, 11, 23, 73.
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1- Cited in Diogenes Laertius, Lives of Eminent Philoso-
phers, 2 vols., (New York, Loeb, 1989).
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2- St Augustine, Confessions, XI, 12 (Harmondsworth,
Penguin, 2002).

3- Mario Luzi, Dalla torre, in Dal fondo delle campagne
(Turin, Einaudi) p. 214.

t.r;le/t_pdf

Yy



a3 ..__.A:S s_d-l.&; J.ub ‘J-U‘J"' w auslal L;.O_, Ln.....- J..a.'\” \.c.lv}aﬂ ,r..l.i.n
Ja;ﬂfmjig)ﬂlm.l’ulﬁhjfﬂaﬁuu.hil nﬁyw

Ll W11 ga Loy €013 g g OISl y OLa M1 o 80 4SI Zslu) LSl 8 Lo
or ke Aoy 3 Ly PO Bl el e Ussa ey gt ol
il._v;..é.” (s t:....r::l:-;“ L_Jl?'f qu Lgl:lJLi JSJLI Nt tu.uL'..‘...n'_t u.]l ‘_,»_,l:i,i,..._-a
aﬁuJ_,!mu_a.SuLo”LJc.ay iy dasl L3l das ] 4SS
Sk s A Ol lae ST ol ois LA puiy b Ol e al
rm&..lu.«h_b (’JLF(J'""'U‘!IQL'JJ lJ_,F.b thunau";.ﬂ),-yw‘f_’lel n._JL'.S
o i gy i panall Gelidl e Ol gl 4 iy 6 piee Ol ] cladll 4

S e ) it 2 I3 el 058 4 G e el gl 2l

005U Ly, da,b a tg..'\ji el 5.4l (..]Lp &l

uJ‘...ﬂLT JLastley PP

S, S8

o O Togancn s e N i 0 8 e
o dol (s sl oSO daalr el el 5oall
85 0 Anes 930 S il e c-t..a.l:-JiA..a.(jii..rSl:d'uLJE
L“_,Jli._’-fd.fJLdldy-‘.aL-_.J.m‘ ,‘g.dluu.!rd!“,s

L Llasle b by Ghoms A cpml 0 L3




	efrew

