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Why do | want to comment on this book?
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Beyond the standard model

The original motivation for such a talk was that Zdenék asked me to teach for one semester the lecture BSM
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Beyond the standard model

The original motivation for such a talk was that Zdenék asked me to teach for one semester the lecture BSM

A natural question is: what does it mean beyond in this context?

And a related question: have we gone beyond a standard model in the past? if yes, what can we learn from it?

A more general question is: how does science evolve?

Of course, | am not the first person to ask this last question, and one of the most influential answers was given by the

book "The structure of scientific revolutions"
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A moment to think

How does science evolve according to your experience?
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A bit of context
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Popper and Kuhn

There is a strong contrast between Karl Popper's ideas on falsification (1934)
and Kuhn's proposal (1962)

Normally, it is emphasised that Popper proposes a continuous advance of science,
while Kuhn advocates for discontinuous advances

To me, the most striking part of this, is that Popper seems to propose that science advances towards some ideal, while
Kuhn's work implies that science evolves from the current state, but not necessarily towards any specific goal
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A moment to think

Does science evolves towards something?
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Further interesting reading

Context: https://plato.stanford.edu/entries/thomas-kuhn/

Current thinking: https://plato.stanford.edu/entries/scientific-revolutions/
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https://plato.stanford.edu/entries/thomas-kuhn/
https://plato.stanford.edu/entries/scientific-revolutions/

The proposal in a nutshell
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Paradigm
The set of tools, ideas, methods, textbooks, ..., that define a field of study

This is quite a vague definition. IMO, it was intentionally so.
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Paradigm
The set of tools, ideas, methods, textbooks, ..., that define a field of study

This is quite a vague definition. IMO, it was intentionally so.

To me, the most important aspect is that it defines also a language which in turns restricts and gives
meaning to the questions that can be asked within a given paradigm

In Kuhn's nomenclature this goes under the name of incommensurability: different paradigms do not fully share the language
(even if the same words are used), so one cannot judge one paradigm in terms of another
In particular, one cannot chose the new paradigm using the old paradigm ...
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A moment to think

Is there a fundamental difference in the use of words like

mass, time, velocity, ...
in the theories of Newton and Einstein?
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Sketch of Kuhn's proposal

This is to be considered in the context of the praxis of science
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The structure of scientific revolutions

Thomas S. Kuhn
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About the book

The book is quite nice to read (though the language is quite dated ...

It has many scientific examples, all of them very interesting
New to me, were the discussions about oxygen

It is worth reading, and not unduly long
And it gives you a lot of food for though :)
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Data can only be seen through the eyes of
paradigm. The meaning of both data and
theory changes with a paradigm change

Nice discussion why puzzle solving is
so efficient to discover anomalies

Guillermo Contreras, CTU in Prague




Contents:
PREFACE  coveeeieceiceceecreeresessssesesnsessenensensnes \' : Data can only be seen through the eyes of
Before science : :
paradigm. The meaning of both data and
I. INTRODUCTION: A ROLE FOR HISTORY ............ 1 . .
. theory changes with a paradigm change
II. THE ROUTE TO NORMAL SCIENCE......ccccccuureenen. 10 Emergence Of d paradlgm
III. THE NATURE OF NORMAL SCIENCE.....ccccceeeue. 23 Normal science Nice discussion why puzzle soIving -
IV. NORMAL SCIENCE AS PUZZLE-SOLVING............ 35 so efficient to discover anomalies
V.  THE PRIORITY OF PARADIGMS .....otvueeeeenneeeennnnns 43
VI. ANOMALY AND THE EMERGENCE OF SCIENTIFIC DISCOVERIES 52 Anomalies Not all anomalies generate crises, and then, it
may take a long time to develop a crisis
VII. CRISIS AND THE EMERGENCE OF SCIENTIFIC THEORIES 66
VIII. THE RESPONSE TO CRISIS ..uuuttttueeeeereneeeeeeennnnnns 77

IX. THE NATURE AND NECESSITY OF SCIENTIFIC REVOLUTIONS 92

X. REVOLUTIONS AS CHANGES OF WORLD VIEW ...... 111
XI. THE INVISIBILITY OF REVOLUTIONS..........cc...... 136
XII. THE RESOLUTION OF REVOLUTIONS ........c....... 144
XIII. PROGRESS THROUGH REVOLUTIONS................. 160

PostsCript-1969.....cccuviiiviiiiinieiieneeceens 174

Thomas Khun

INTERNATIONAL ENCYCLOPEDIA of UNIFIED SCIENCE .
Second Edition, Enlarged (1970) 15 Guillermo Contreras, CTU in Prague




Contents:
PREFACE  coveeeieceiceceecreeresessssesesnsessenensensnes \' Bef : Data can only be seen through the eyes of
€1ore science paradigm. The meaning of both data and
I. INTRODUCTION: A ROLE FOR HISTORY ............ 1 : :
. theory changes with a paradigm change
II. THE ROUTE TO NORMAL SCIENCE........c.ccu.... 10 Emergence of a paradlgm
ITI. THE NATURE OF NORMAL SCIENCE................. 23 Normal science Nice discussion why puzzle solving is
IV. NORMAL SCIENCE AS PUZZLE-SOLVING............ 35 so efficient to discover anomalies
V.  THE PRIORITY OF PARADIGMS .....cceeeeeerreereeennn 43
VI. ANOMALY AND THE EMERGENCE OF SCIENTIFIC DISCOVERIES 52 Anomalies Not all anomalies generate crises, and then, it
may take a long time to develop a crisis
VII. CRISIS AND THE EMERGENCE OF SCIENTIFIC THEORIES 66
Crisis
VIII. THE RESPONSE TO CRISIS.....cceeerveerereeeneennennens 77 Nice discussion why a given

anomaly generates a crisis

IX. THE NATURE AND NECESSITY OF SCIENTIFIC REVOLUTIONS 92

X. REVOLUTIONS AS CHANGES OF WORLD VIEW ...... 111
XI. THE INVISIBILITY OF REVOLUTIONS..........cc...... 136
XII. THE RESOLUTION OF REVOLUTIONS ........c....... 144
XIII. PROGRESS THROUGH REVOLUTIONS................ 160

PostsCript-1969.....cccuviiiviiiiinieiieneeceens 174

Thomas Khun

INTERNATIONAL ENCYCLOPEDIA of UNIFIED SCIENCE .
Second Edition, Enlarged (1970) 15 Guillermo Contreras, CTU in Prague




Contents:
PREFACE  coveeeieceiceceecreeresessssesesnsessenensensnes \' : Data can only be seen through the eyes of
Before science : :
paradigm. The meaning of both data and
I. INTRODUCTION: A ROLE FOR HISTORY ............ 1 . .
. theory changes with a paradigm change
II. THE ROUTE TO NORMAL SCIENCE.......eeeeueeeennnns 10 Emergence of a paradlgm
III. THE NATURE OF NORMAL SCIENCE......ccccuu..... 23 Normal science Nice discussion why puzzle soIving i
IV. NORMAL SCIENCE AS PUZZLE-SOLVING............ 35 so efficient to discover anomalies
V.  THE PRIORITY OF PARADIGMS .....otvueeeeenneeeennnnns 43
VI. ANOMALY AND THE EMERGENCE OF SCIENTIFIC DISCOVERIES 52 Anomalies Not all anomalies generate crises, and then, it
may take a long time to develop a crisis
VII. CRISIS AND THE EMERGENCE OF SCIENTIFIC THEORIES 66
Crisis
VIIL. THE RESPONSE TO CRISIS ..uuuueeeveeeeeeeeeeeeeeesaanns 77 Nice discussion why a given
. anomaly generates a crisis
IX. THE NATURE AND NECESSITY OF SCIENTIFIC REVOLUTIONS 92 Revol ution
X. REVOLUTIONS AS CHANGES OF WORLD VIEW ...... 111 —
If the crisis is so severe that we do not trust
XI. THE INVISIBILITY OF REVOLUTIONS .....cccccveeun.. 136 anymore the paradigm, a new one has to be found
XII. THE RESOLUTION OF REVOLUTIONS ........c....... 144
XIII. PROGRESS THROUGH REVOLUTIONS. ....ccvvueeen.. 160
PostsCript-1969.....cccuviiiviiiiinieiieneeceens 174

Thomas Khun

INTERNATIONAL ENCYCLOPEDIA of UNIFIED SCIENCE
Second Edition, Enlarged (1970) 15 Guillermo Contreras, CTU in Prague




Contents:
PREFACE  coveeeieceiceceecreeresessssesesnsessenensensnes \' : Data can only be seen through the eyes of
Before science : :
paradigm. The meaning of both data and
I. INTRODUCTION: A ROLE FOR HISTORY ............ 1 . .
. theory changes with a paradigm change
II. THE ROUTE TO NORMAL SCIENCE.......eeeeueeeennnns 10 Emergence of a paradlgm
III. THE NATURE OF NORMAL SCIENCE......ccccuu..... 23 Normal science Nice discussion why puzzle soIving i
IV. NORMAL SCIENCE AS PUZZLE-SOLVING............ 35 so efficient to discover anomalies
V.  THE PRIORITY OF PARADIGMS .....otvueeeeenneeeennnnns 43
VI. ANOMALY AND THE EMERGENCE OF SCIENTIFIC DISCOVERIES 52 Anomalies Not all anomalies generate crises, and then, it
may take a long time to develop a crisis
VII. CRISIS AND THE EMERGENCE OF SCIENTIFIC THEORIES 66
Crisis
VIII. THE RESPONSE TO CRISIS.....cceeerveerereeeneennennens 77 Nice discussion why a given
- S 92 . anomaly generates a crisis
IX. THE NATURE AND NECESSITY OF SCIENTIFIC REVOLUTIONS Revolution
X. REVOLUTIONS AS CHANGES OF WORLD VIEW ...... 111 —
If the crisis is so severe that we do not trust
XI. THE INVISIBILITY OF REVOLUTIONS ......ccvuueeee.. 136 anymore the paradigm, a new one has to be found
XII. THE RESOLUTION OF REVOLUTIONS ...ooeoeo.. 144 New paradigm
XIII. PROGRESS THROUGH REVOLUTIONS. ....ccvvueeen.. 160
Discard the previous paradigm and embrace the new one
Postscnpt-1969 oooooooooooooooooooooooooooooooooooooooooooooooo 174 Normally due to a generation Change tees

Thomas Khun

INTERNATIONAL ENCYCLOPEDIA of UNIFIED SCIENCE .
Second Edition, Enlarged (1970) 15 Guillermo Contreras, CTU in Prague




A moment to think

Do we discard old paradigms?

Is there a relation between the old and new paradigms?
e.g. can we take them as special cases of the new paradigm?
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A moment to think

Paradigm - normal science - anomalies - crisis - revolution

Which are the fundamental Which are the anomalies Is SM in crisis? How do we expect our view
paradigms of SM? discovered within SM If yes, how? of the world to change?
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