Why read popular-science books?
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BRYSON

*A Short History of Nearly Everything

Author of A Walk in the Woods and In a Sunburned Country

A Short History of Nearly Everything 2006
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BILL BRYSON

Bryson is one of the funniest travel writers in the business.? -- The
Globe and Mail

Bryson has become an enormously popular travel writer by
coming off as the most literate tour guide you’ve ever had. -- The
New York Times

Bryson is a terrific stylist. You can’t help but enjoy his writing, for
its cheer and buoyancy, and for the frequent demonstration of his
peculiar, engaging turn of mind. -- Ottawa Citizen

Bryson is first and foremost a storyteller -- and a supremely comic
and original one at that. -- Winnipeg Free Press
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DAVID HUME

‘ An Inquiry
Concerning
| Human
Understanding

S

=
Edited with an Introduction by
CHARLESW HENDEL

()

Library of Liberal Arts

David Hume

(April 26, 1711 — Auqust 25, 1776)
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Discussing the influence of Mach’s
work on his own, Einstein commented
retrospectively to Besso: “It i1s, I must
confess, not clear to me to what extent
it affected my own work. As far as I can
see, the direct influence of D. Hume on
me was much greater.” (Be 391) Rudolf
Kayser also reports that later in life Ein-
stein still liked to pick Hume’s works
off the shelf for his recreational read-
ing (K 192).




To conclude historically with my own character: |
am, or rather was (for that is the style | must now
use in speaking of myself, which emboldens me
the more to speak my sentiments); | was, | say, a
man of mild disposition, of command of temper, of
an open, social, and cheerful humor, capable of
attachment, but little susceptible of enmity, and of
great moderation in all my passions. Even my
love of literary fame, my ruling passion, never
soured my temper, notwithstanding my frequent
disappointments.

My Own Life by David Hume 1776



The Nobel Prize in Physics 1979

"for their contributions to the theory of the unified
weak and electromagnetic interaction between
elementary particles, including, inter alia, the
prediction of the weak neutral current”

Sheldon Lee Abdus Salam Steven Weinberg
Glashow
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A MORTON CRITICAL EIMTHFRS

The Double
HeliX . e acom

of the Discovery of the Structure of DNA
JAMES D. WATSON

EDITED BY GUNTHER 8. STENT
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The Nobel Prize in Physics 2004
"for the discovery of asymptotic freedom in the theory of the
strong interaction”

David J. Gross H. David Politzer Frank Wilczek
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What are the three best popular-science books?

Dialogue Concerning the Two Chief World Systems by
Galileo, which is brilliant and very amusing as literature,
even leaving aside its scientific and historical importance. It
is the book that got Galileo into trouble. We should be
grateful for his courageous willingness to engage questions
that really cut into people's prejudices and upset their
world-views in ways they found disturbing.

Origin of the Species by Charles Darwin. It is
not just a popularization, of course, but it is self-
contained, written in simple prose, and is
accessible to the general reader.



Chemical History of a Candle by Michael Faraday. This is one of his
Christmas lectures that he gave at the Royal Institution. It is a
wonderful laying-bare of surprising facts and intricate structure in a
(superficially) familiar process - the burning of a candle. | think it
exhibits a marvellously creative mind at work on its home ground,
poking into details and following peculiarities to their root with carefully
crafted experiments.

If I could, | would also mention the scientific writings of Benjamin
Franklin, especially his letters to Collinson on electricity, as well as
Erwin Schrodinger's What is Life?.



Which popular-science book have you never read,
but feel you ought to have tackled?

| can't say that | feel the least bit guilty about not having

read any particular popular-science book. | tend to read
at least "one level up" from what you would call truly

popular science - books such as Edward Wilson's

Sociobiology, and John Gerhart and Marc Kirschner's

Cells, Embryos, and Evolution. | also read in fields that

are closer to theoretical physics or where | have a special
interest (such as computation and neurobiology) that is
much higher.

The exception is older books; | very much enjoy reading

the old masters, although obsolete technical terminology and
notation can get in the way and much of the material goes in
directions that have not proved so fruitful. | therefore wind up
looking at the less intimidating, more reflective portions, such as
the "Optics" and the "Scholia" in Newton's Principia.
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Subrahmanyan
Chandrasekhar
(October 19, 1910,—

August 21, 1995, )

’TRUTH AND
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RICHARD DAWKINS

The Blind
Watc hmd}\er

Why the

a universe lh Id

Clinton Richard
Dawkins

Born March 26, 1941

Nobel Literature Prize?
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Phaotographer: Margo Davis

Carl Djerassi
(b. 1923)
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THE END OF A BEGINNING IN NATURAL HISTORY

Stephen Jay Gould o> T EPHEN

(September 10, JAY GOULD
1941 — May 20, 2002)
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COMPUIERS,
Sir Roger Penrose, MINDS’AND

THE LAWS
(born 8 August 1931) OF PHYSICS
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brian greene

the elegant universe
Brian Greene (born i bl | Fa
February 9, 1963)
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Saul Bellow

CLOSING

AMERICAN
e MCTND

(born September 14,

“An unparalleled reflection on today’s intellectual

1 and moral climate....That rarest of documents,
—1930 1 d Ied O Cto ber genuinely pcr::fciund book.” i °
7 l 992) The New York Times Bock Review
_, —

ALLAN BLOOM
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Paul Karl
Feyerabend
(January 13, 1924 —

February 11, 1994)
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The Nobel Prize in Physics 1933
"for the discovery of new productive forms of
atomic theory"

Paul Adrien
Maurice Dirac

Erwin Schrddinger



“Dirac essentially copied onto the blackboard from his book
(Principles of Quantum Mechanics). Chandrasekhar had
already studied the book thoroughly. Still, he continued to
attend the lectures (actually he attended the same ones
three times during his student days in Cambridge),
because he enjoyed Dirac’s virtuosity in presenting his
iIdeas from his own point of view with utmost clarity and
economy. To a careful listener, it was like listening to great
music. It is not unusual for one to listen more than once to
a Beethoven symphony and discover something new every
time”

Chandra A Biography of S. Chandrasekhar
by K. C. Wali
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It IS more important to have beauty in one’s
equations than to have them fit experiment.

P. A. M. Dirac

Scientific American May 1963



The Nobel Prize in Physics 1932 The Nobel Prize in Physics 1965

Sin-ltiro Tomonaga
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The Nobel Prize in Chemistry 1981
"for their theories, developed independently, concerning the course of
chemical reactions”

Kenichi Fukui Roald Hoffmann
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American Scientist Volume 94, Number 5 September-October 2006

MARGINALIA

The Metaphor, Unchained

Scientists improve their craft by writing about it

Roald Hoffmann

| would claim that when scientists themselves
write for a general audience, their research is
likely to improve. Why? Because writing sets free

the oft-suppressed metaphor.


http://www.americanscientist.org/template/AuthorDetail/authorid/53

| am convinced that | have become a better
theoretical chemist, a better explainer of the
common and strange things molecules do, because
| had to teach undergraduate courses. And also
because | chose to write about science for people
who do not share my academic background.

Metaphor, teaching, storytelling were set
loose within me because | was addressing a general

audience of students and readers. There was no
formula—I wanted to catch and hold their

interest, NO MOTIE. This approach proved to be at once more

natural and more effective than one comprised solely of facts,
however rational their presentation.



Science writing is inherently pedagogical. And the scientist-writer will be
able to both express and understand the specialized science he or she
does more clearly as a consequence of the act of writing.

Let me explain.

Our minds are full of inchoate ideas, inklings and partial explanations.
Once verbalized, at a research-group meeting, for instance, or in
the process of writing a paper, the ideas become real. Being human,
we then marshal support, adduce arguments. The scientific paper
explains. It has to teach—and to teach one must use those slippery
words, eternally straying, lacking fidelity to the idea. But it is only with
words that the removed reader may be reached. | see no dichotomy
between teaching and research, only a continually varying set of
audiences.

Good science writing has the audience firmly in mind —it teaches
you (and a good editor can help so much) to teach others. This is not
the mindless teaching of techniques or arid tables of dates and names:
That requires neither acuity nor imagination. Rather, the act of skillful
writing schools its author in ways of explaining structure and
significance, of explaining ideas. Which is just what you need to do
good science.



| can hear in my mind one reaction to what | have said: "Are not observations,
objective facts and reproducible data the foundations of science? Does it not

suffice to report these, without embellishment?" Well , NO.

Science cannot exist without harrative. and

making the effort to write of science for the general public sensitizes the

practicing scientist to the Importance of telling stories.

| recently reviewed a paper that tried to embody Sgt. Joe Friday's laconic ideal
("All we want are the facts, ma'am"). It consisted of 25 tables taking up some
35 pages and a handful of written pages. The text, such as it was,

effectively said, "this and that are true; just look at Table
16." The failure of such a paper is transparent. The facts are mute;
people need words, spoken or written, to make sense
of data.

5 b4
7 Z |



Like metaphor, storytelling is not mathematical. Yet it

also Is essential to good science, for two reasons.
First, when simplicity (always the first aesthetic

criterion) fails, human beings prefer to organize their
hard-won knowledge of reality in the form of a
story. We find a pattern, which means we find

a story. Second, the classical workings of the
scientific method demand the formulation of not one
but several alternative hypotheses. What is a
hypothesis, if not a story? Better learn to weave not
one, but many.

People love stories. The best science writing, such as the
remarkable case studies in The Man Who Mistook His Wife for a Hat by
Oliver Sacks, teaches us narrative. That skill, to tell a story, is most

unlikely to be part of a technical education. Yet it is not lost on

scientists.



There is an interesting dance here, in that data (observations,
equations, structural formulas, spectra) are useless

without the narrative, theoretical framework to make a story out
of them. So one is open to the criticism that the narrative prejudices the
content, or, in other words, is "theory-laden." But—and this is the dance—
the exact language used, be it English, Japanese or Arabic, should not
matter. The stories that are told aspire to the universal, or, to use Gunther
Stent's idea, to the infinitely paraphrasable. The valuable stories (I would
call them "myths," using the most respectful meaning of the word) are
essences. And this is the lovely paradox: These essential stories are, in a
way, stripped of the supposed subjectivity of language—subjectivity that is
absolutely necessary to tell the story in the first place (and even more
necessary for it to be believed).
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The Theory of Positrons

B. F. Fevnuaw

Department of Physics, Cornell Universtly, Tihaova, New Fork
(Received April 8, 1049)
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SECOND ORDER, EQ. (14

in Lthe approximation of clagsical relativistic Ltheory
the creation of an electron pair (electron A, positron 5)
mighi be represented by the start of twe world lines
from the point of creation, 1. The world lines of the
positron will then continue uniil it annthilates another
eleciron, C, at a world point 2. Between the limes !
antd {» there are then throe world lines, before and after
only one. However, the world lines of C, B, and A
Logether form one continuous line albeit the “positron
parl’™ A of thizs continuows line is directed Backwards
in time. Folowing the charge rather than the particles
corresponds to considering this continuous world line

It is as though a bombardicr flying low over a read
suddenly sees three roads and il i3 only when two of
them come torether andl disappear again that he realizes
that he has sumply passed over a long switchback in a

single road,
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The Character of Physical Law
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John Polkinghorne

QUANTUM

Frank Close

THEORY PARTICLE PHYSICS

A Very Short Introduction A Very Short Introduction
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Engaging
Witty
Smart

Original (if possible)



Be skeptical
Be logical

Be a good story teller
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