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Steven Weinberg (died Jul 23):  “To Explain the World: The 
Discovery of Modern Science”, Harper and Collins, 2015

W much critizied for calling Plato “silly”, Aristotle “tedious” and “wrong” 
(even if “serious” and “clear”), and Galileo “behind the times” (geometry/algebra)

“Whig” version of history:  look at past with present eyes only
 a continuous progress  the history of the winners

Scope:  Weinberg as reference & contrast

Emilio Elizalde, Springer 2021 

Gravitation and Cosmology, The Quantum Theory of Fields (3 vol), Lectures on Quantum Mechanics, Cosmology,
The First Three Minutes, Dreams of a Final Theory, …    “mythic status”, “one of the greatest”, “profound influence” 

The True Story of Modern Cosmology

 Some historians say:   Active scientists should not write history books
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“I will be coming close to the dangerous ground that is most carefully 
avoided by contemporary historians, of judging the past by the 
standards of the present. […] Some historians of science make a 
shibboleth of not referring to present scientific knowledge in studying 
the science of the past. I will instead make a point of using present 
knowledge to clarify past science”  S Weinberg ‘15

Professional historians like all derivations, each of the erroneous theories that 
developed in parallel to the correct one: for them all possibilities are equally
exciting and valuable. Often the wrong theories look to them actually more 
interesting, and deserve pages and pages, more than the correct ones!

Weinberg  vs  professional historians 
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In many scientific branches, say biology, medicine and many other, 
Thomas Kuhn's claims, as that “linear and cumulative progress can 
generally be a problematic notion” and that “history should correctly 
try to understand the world of the past on its own terms”  may be quite 
adequate and fitting        T. Kuhn, The Structure of Scientific Revolutions (1962, 4th Ed. 2012)

 Not in fundamental physics, here the progress trend is undeniable

See the discussion in: "The Whig History of Science: An Exchange" 
Arthur M. Silverstein, with the answer of Steven Weinberg

https://www.nybooks.com/articles/2016/02/25/the-whig-history-of-science-an-exchange/

On Thomas Kuhn (and others) claim
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Historians’ approach contrasts completely with the way of 
dealing with past events by active scientists, much more 
practical, direct (often too much!) and aggressive, not very 
indulgent with the mistakes made

 It is difficult to take an equilibrated position and attitude

I use  “gedanken Zeitrückreise” or “mental time travel back”
to place myself in the precise conditions of the past, but still
not forgetting what was to come

 Luck &  Chance

A “gedanken Zeitrückreise” 
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1. Introduction: The Awakening of Cosmic Consciousness

2. What Is a Scientific Theory?

3. The First Cosmological Revolution of the 20th Century

4. The Theory of General Relativity and Its Main Solutions

5. The Hubble-Lemaître Law and the Expansion of the Universe

Contents:  9 Chapters
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6.  The Big Bang Theory

7.  Towards the Very Instant of Creation of the Universe

8.  The Second Cosmological Revolution of the 20th Century

9. Conclusion 

Bibliography

Index
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 My book is a short story of some aspects of Modern Cosmology 
 I place its origin in the year 1912
 This coincides with the moment when acquired the necessary tools to become a true science
 What fully occurred when it was able to use the physical theories emerged from the great revolutions in 

the first third of the 20th century
 They allowed scholars to describe, with accurate models, the origin, structure, evolution and behavior of 

the Universe as a whole 
 Taken to the extremes —even though these theories are not valid there— they allow to get a plausible

idea on how and when the origin of the Cosmos took place and about its future
 In the 1st chapter, the question of the awakening of cosmic consciousness in human beings is discussed
 This issue lies beyond the scope of the book, but in the 1st chapter a brief account of it is given
 Also, the origins and the evolution of cosmology during the past centuries are briefly discussed
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1 Introduction: The Awakening of Cosmic Consciousness 

1.1 The First Conscious Knowledge Was of a Geometric

Nature … 5

1.2 The Oldest Proofs of Art and Mathematical Reasoning … 9

1.3 First Scientific Concepts and Models of the Cosmos … 11
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Above us, only sky …
You may say I'm a dreamer …

John Lennon & Yoko Ono
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Year 1912

The Beginning of Modern Cosmology

 Distances Henrietta S. Leavitt (Cepheids)
 Velocities Vesto M. Slipher (redshifts)

7 April 1912: Victor Hess discovers cosmic rays
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Lowell Observatory, Flagstaff, Arizona, USA

Mount Wilson Observatory, Angeles 
National Forest, California, USA

Vesto Slipher

Edwin Hubble

1st cosmological revolution 1912-32

Henrietta
Leavitt
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9 Conclusion  … 251

Bibliography (some 250 refs)  …  257

Index (ca. 600 items)  …  271
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The first revolution can be framed in the period 1912-1932
 From the discoveries of Leavitt and Slipher to those of Hubble, and includes the 

theoretical advances made by Einstein, Friedmann, de Sitter, and Lemaître
 It came to its peak in 1929, with the publication of Hubble's results, confirmed in 1931 
 Eventually, the scientific theory of the expansion of the universe having an origin was 

adopted by specialists and formulated in the celebrated Einstein-de Sitter model of 1932 
 Anyway, its completeness still had to wait for:

o the elaborate formulation of the Big Bang model
o for its definitive test through the detection of the cosmic background radiation (CMB) 
o and for a major reshaping (inflation), which would only arrive fifty years later and 

was actually the prelude of the second revolution

The first cosmological revolution of the XXth Century 
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The second revolution occurred in the period 1985-2005
 Indeed, it may be affirmed that it started in the mid 1980s already, with the first discussions 

of a fitting cold dark matter model endowed with a possibly non-vanishing Λ-term 
 It came to its peak in 1998-99 when the supernovae results appeared 
 But it was not fully confirmed until some six years later, by other very important surveys 
 The ΛCDM theory that was being built around various cosmological results had its most 

impacting confirmation through the astronomical discovery of the accelerated expansion rate 
using Type Ia supernovae as standard candles 

 But these results just confirmed what other astronomical observations and the theoretical fits 
had been stubbornly indicating for some time already: that the expansion was accelerating! 

 Modified gravity models and the use of Λ provide solid theoretical frameworks to try to 
understand this astonishing fact, based on the fundamental laws of physics 

 But so far no one has convincingly succeeded

The second cosmological revolution of the XXth Century 
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The similarities between the two revolutions are remarkable
 Their gestation period was exactly the same: 20 years in both cases 
 In addition, there were always some prominent leaders who pretended to be the actual 

discoverers and tried to claim all the merit of the breakthroughs exclusively for themselves 
o Hubble and his Mount Wilson observatory, in the first case 
o Riess, Perlmutter et al. and their SNIa observations, in the second 

What we have here discovered is that those claims were not sustained
 The story was much richer and complex (Peebles) involving many other crucial contributions 

along the way leading to the findings and to the final confirmation of the discoveries
 It is also true, moreover, that the cosmological revolutions I am talking about cannot be 

identified by looking only at what happened during those 20-year time intervals 
 I have to admit that this may be just a sketchy approach, a possibly too crude simplification

Clear similarities between the two revolutions 
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 Then, what I said is quite understandable
 If we take the French Revolution, it cannot be reduced to the events of 14 July 1789 

o Revolutions are always long and extensive in time, and seldom occur in a linear or 
coherent manner 

o Nevertheless, in the end, they produce great transformations in the thinking, 
behavior, and organization of people and societies 

 As for the case of the famous Scientific Revolution, it took place during what historians often 
call the "long XVIIth century“

 Extends from the XVIth c., with the first investigations in anatomy and astronomy using 
modern techniques, until Darwin himself, well into the XIXth c. (some cut before)

 A very long period, in which much of what we now recognize as Science was slowly 
condensing; for the first time materialistic explanations were sought in all areas of research

Please, compare with other famous revolutions
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 Cosmological models are continuously being reshaped, as better astronomical data accumulate
 But one thing remains clear. It is then and only then, when we now look in perspective at the 

whole past century, and observe it in this perspective view from its end to its beginning, strictly 
comparing the vision of our Universe at the end of the 20th century with that at its start  

 This view, from the outside in wide scope, finally opens our eyes to an incontestable reality 
 The astronomical observations throughout the century had extraordinary, almost incredible 

implications, which completely changed our vision of the Universe 
 From being small, static, immutable, and eternal it became enormous, expanding, and endowed 

with an origin out of ‘nothing’ (1st revolution) 
 Then, we also learned that its expansion accelerates without stopping, thus creating an absolute 

mystery where almost complete certainty had reigned before (2nd revolution) 
 For me, looking at them in perspective, these are unquestionably two impressive revolutions 
 Indeed, two of the greatest discoveries in human history 

Conclusion
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