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Why Don’t We Read Physics Textbooks For Fun?

A missed opportunity. Very few of us dwell upon our physics textbooks

for pleasure. I analyze mainstream physics textbooks as literature, and

compare them side-by-side with the books we keep returning to.

We find that our favorite books make us to want to engage with puzzles,

obsess over mysteries, explore fantastic worlds, and to playtully make

sense of these things with our friends. This is exactly how we best learn

physics.

Aaron Deich

A literary comparison beside some books we love.

Physics: Principles With Applications
by Douglas Giancoli

Pearson, Prentice Hall 2004
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positive; and the scale, which measures w, will read more than mg. We call w t
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involved, and people in such a spacecraft will experience real weightlessness.

*@epler’s Laws and Newton'’s Synthesis

Planet [

More than a half century before Newton proposed his three laws of motion and
his law of universal gravitation, the German astronomer Johannes Kepler
(1571-1630) had worked out a detailed description of the motion of the planets
about the Sun: three empirical findings that we now refer to as Kepler’s Iaws_ of
planetary motion. They are summarized as follows, with additional explanation

in Figs. 5-28 and 5-29.

Kepler’s first law: The path of each planet about the Sun is an ellipse with
the Sun at one focus (Fig. 5-28).

Kepler’s second law: Each planet moves so that an imaginary line drawn
from the Sun to the planet sweeps out equal areas in equal periods of time

(Fig. 5-29).

Kepler’s third law: The ratio of the squares of the periods 7 of any two planets
revolving about the Sun is equal to the ratio of the cubes of their mean

Tension-free (dull)
narratives teach us
only that physics
comes to geniuses
automatically and
in solitude.
Historically
inaccurate!

distances s from the Sun: (7;/7»)> = (s,/s,)>. [Actually, s is the semimajor

axis, defined as half the long (major) axis of the orbit, as shown in Fig. 5-28. the sum of the distances,

We can also call it the mean distance of the planet from the Sun.] Present-day

data are given in Table 5-2: see the last column.

Kepler arrived at his laws through careful analysis of experimental data.
Fifty years later, Newton was able to show that Kepler’s laws could be derived
mathematically from the law of universal gravitation and the laws of motion.
Newton also showed that for any reasonable form for the gravitational force
law, only one that depends on the inverse square of the distance is fully consis-
tent with Kepler’s laws. He thus used Kepler’s laws as evidence in favor of his
aw of universal gravitation. Ea. 5-4.
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° Dampened emotional response: of emotions of tension, aesthetics,
mysteries, puzzle-solving, world-exploring impulses, etc.

e Physics textbooks are not meant to be interpreted as texts;

they aren’t meant to be interpreted at alll Their sentences are objectively true
and authoritative, like scripture. This bores readers.

e “A culture of no culture” Physics textbooks present themselves as
objective and transcending aesthetic considerations. Thus they give themselves

the most ‘normal’ appearance they can, which again serves to dampen reader

emotions. Such objectivity is, of course, impossible.

e The reader’s role is to absorb this information,

uncritically. The book tells us that the student’s role is to learn to do

physics by innate merit, in solitude, and by analogy: you are learning, at your best, to
copy perfectly from this book. This is not how people learn welll

The Way Things Work David Macaulay

Houghton, Mifflin Company, 1988
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The drawing itself invites us to
dwell and try to tell a story
about how the piano key works.

Harry Potter and the Philosopher’s Stone
JK Rowling

Bloomsbury, 1997

Full of mystery

When Mr. and Mrs. Dursley woke up on the dull, gray Tuesday and tension!

our story starts, there was nothing abourt the cloudy sky ourside
suggest that strange and mysterious things would soon be happen-

ing all over the country. Mr. Dursley hummed as he picked out his

most boring tic for work, and Mrs. Dursley gossiped away happily

as she wrestled a screaming Dudley intohis highchair. — | Narrative voice is joyous in

Very pretty
prose, font,

and layout.

None of them noticed a large, tawny owl flutter past the its judgement of characters

—window.

At halt past eight, Mr. Dursley picked up his brietcase, pecked

Architectural scale; cumulus
clouds make the world surreal
and funny and fascinating
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DAMPER PEDAL

Also known as the sustain pedal, the damper pedal
lifts the dampers off all the piano strings. This allows
notes that have been played to continue sounding
and allows other strings to vibrate, giving a
reverberating open sound to the piano.
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Thing Explainer by Randall Munroe

Houghton, Mifflin Company, 2015
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Sea rocks are héa"vy. They slide.along like'a moving road,
and they move fast! Not as fast as a person, but faster

than most kinds

When sea rocks hit land rocks, the sea rocks usually get

of land.

pushed back down under the land rocks, down into the
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MES THERE ARE BIG WAVES.
MAKES THE BIGGEST WAVES:

Extremely multi-modal

Thanks to my advisor, Benedikt Harret!
Please contact me at deichaaron@gmail.com.

Mrs. Dursley on the cheek, and tried to kiss Dudley good-bye but

missed, because Dudley was now having a tantrum and throwing
his cereal ar the walls. “Little tyke,” chorted Mr. Dursley as he left \

the house. He got into his car and backed our of number tourss

Extremely clear narrative
with excellent visuals

drive.

It was on the corner nf[hc strect (h.ll hc noticed the hrst SIgn of
something peculiar — a cat reading a map. For a second, Mr.
Dursley didn't realize what he had §een — then he jerked his head

around to look again. There was a t nl\l»}' cat standing on the cornet

\ We can’t help but keep reading to

A celebration of absurd details find out what happens next
and eccentric artistic form.

Suggestions for more readable books about physics

Pose the reader interesting, open-ended puzzles.

Provoke the reader’s emotions! Make their ears prick up with mystery.
Demand open-ended interpretation of the puzzles; invite group
discussion. Don’t simply resolve the mystery for the reader with
tension-erasing explanation.

High artistic standards—ecach page should invite the reader to dwell

on how interesting/cool it looks. Embrace aesthetic eccentricity.

Enormouse illustrations are great.

Teach a few things well.

Exaustive material coverage 1s overwhelming. Focus on a few specitic

physics 1deas and go really deep into them, looking at them from
different angle.

Interesting but textually fallible.
Good books are fun to engage with, and this always means critical
interpretation.

Extremely multi-modal presentation.
Lots of drawings. Many kinds of narrative and prose. Various forms of
mathematical /algebraic visualization.

Be kind of weird in your presentation. Humans love books that are
kind of intrinsically, lovably weird.




