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Growing up in the US during the oil embargo* of the early 1970s, I was bombarded by public service
announcements encouraging people to conserve energy. But at a very young age, I also read that “energy is
always conserved”, according to physics. This baffled* me. If nature automatically conserves energy, why would
human efforts to do so be needed? - y

I soon realised that physicists don't exactly speak English. They employ  dialect full of familiar-sounding
terms with unfamiliar meanings (including “conserve” and “energy™). Worse still, many words, including simple
ones like “force” and “mass”, don't even signify what physicists ( A ) intended. Consequently, the language
we use to talk about physics obscures some of our most beautiful and fascinating discoveries about how the
universe works.

Some scientists might shrug and say it is neither surprising nor problematic that the words aren't completely
clear, After all, the foundations of physics are experiment and mathematics. Those are what matter; words are
inevitably mere shadows.

Though I agree that data and equations are paramount, physicists convey their ideas, both to each other and
to non-scientists, using language. When their wording is ambiguous or opaque*, essential lessons about the
cosmos may be { B ).

So let's look closer at the language of physics, and how three seemingly simple words* have morphed over
time, becoming snares for the unwary. Such deceptive terms and metaphors are widespread in physicists' dialect.
In pausing fo contemplate them, we can gain a clearer, deeper and more satisfying vision of reality.

To set the stage, let me begin with another short story from my youth. When I was 20, I paused my physics
studies for a year to pursue music at the Paris Conservatory, taking classes in piano and composition. During my
first days in the city of lights, 1 felt constant stress as I struggled to communicate in French. Attending a classical
concert, [ found it a challenge to buy a ticket, speak with the usher and decipher the programme. But when the
musicians began to play, I felt a sudden rush of unanticipated relief. I had somehow forgotten that the music itself
would require no translation — it would soothe my brain and heart just as it did at home.

{ € } music, mathematics can sometimes transcend language: the set of symbols 2+2=4 can be wordlessly
interpreted across many cultures. Since theoretical physics is the most firmly maths-based science, perhaps it
inherits this linguistic independence. Must £ = mc” really be translated into words?

The answer is certainly yes.  and » stand for “energy” and “mass”, but what do these words really mean?
No understanding of Albert Einstein's famous formula* can be attained, even by physics students, without a
discussion of the precise connotations* of these terms. This is no small thing, because in modem physics there are
multiple types of energy and mass, each with an unfamiliar definition. Unless one chooses the correct types, £ =
mc’ isn't even true. In short, “energy™ and “mass” aren't shadows, they are load-bearing* suppbrts.

With thisin ( D ), let's dive in to the first of the three words* that I want to explore in more detail. I find
the history of the word “atom™ particularly illustrative. Its origin‘is traced to the ancient Greek philosopher
Leucippus and his student Democritus, who suggested that material objects are made of tiny, elementary,

indestructible particles. The particles of each type were imagined to be identical and indivisible, hence the name
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“atom™, from the ancient Greek afomos, meaning “uncuttable”.

Much later, as the 19th century dawned, chemistry experiments provided evidence that all materials are
indeed made from elementary substances — hydrogen, oxygen, carbon and other elements — and that each such
substance comsists of identical, minuscule* objects. European scientists of the time were familiar with ancient
Greek philosophers, so it was natural for chemists such as John Dalton te call these objects “atoms”. After some
initial definitional chaos, the meaning of atom was settled by the middle of that century, { E )} as it does today
to the findamental unit of a chemical element,

Yet the word is a misnomer*. Soon’after electrons were discovered at the turn of the 20th century, it was
understood that they inhabit the outskirts of atoms and can be stripped off and reassigned to other atoms in
chemical reactions. Their negative electric charge is cancelled, within each atom, by a positively charged nucleus,
itself also divisible. So much for atoms being uncuttable.

But, by then, the word “atom” had already been established. Decades of research papers and conversation had
relied on the term; replacing it would be no easy matter, ;ﬁractically or psychclogically. That is why, despite
knowing atoms were divisible, scientists retained “atom™ and shifted its definition, Language has staying power.

Fortunately, the fact that atoms contradict their own name is harmless, albeit amusing, because the word

“atom” no longer carries the resonance it had — unless you happen to have studied ancient Greek.

[#]
the oil embargo GEMWOFREEELE (RHEHE, FAA - 2oL bETRE)
baffle MEXE5 opaque D ZN

three seemingly simple words [RIU G “atom” 72 & 3 R L T34, Z ORBEX Tifto
ZERIZOVTOEFTEER L

Albert Einstein's famous formula SE=me™ DI &

cornotations =& load-bearing FIEIZIH L5

the first of the three words ~ “atom” D Z &, RSO “three seemingly simple words” DEZ &R
minuscule FEFIT/AHE misnomer FRFF

HIBLZEZD ¢ () 2024 New Scientist Ltd.
All rights reserved. Distributed by Tribune Content Agency

1. TREEMRL, MEMBTTALRSEY,

2. KX DL (A) ~(BHIAD b - & LEIREOTEC. TOESEMEMKICEALRZE,,

(A) @ sometimes @ accidentally (@ originally @ forcefully

(B) O misunderstood @ recorded @ surveyed @ comprehended
(C) @ Like @ As for @ Despite @ Compared with
(D) @ general @ essence @ mind @ case

{E} @O considering @ referring @ choosing @ studying
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@) FRRTAVY2ZA YD E =mc” LW IARIEL, “E” 2 “energy” . “m” 2 “mass” #HKT I &
EiFmoThhiE, HBEEZHRT2ERLHDICEMTRER., -
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1. RBADEREOKRFEL, EICRELXFET DL TRETESES I,
Most fish populations could be ( ) with appropriate fisheries management.
@ excused ® succeeded @ prospered @ restored

2. BORSEFNOERESB/T, BEHDIZOXBEOBER Fo—2HRLELE.
( ) by the way an eagle flies, we developed this large transport drone.
@ Contributed ® Inspired @ Engaged @ Trained

3. FRREZHTHE®IT. RARTIIRE, Bhoobb,

The custom of exchanging New Year's cards is falling out of ( ) in Japan.
@ fashion ® clothes @ delivery @ taste

4. EHEAREULRSABEOHMIZOVWT, REBIIZEASMbALAR,
We know ( ) to nothing about details of the economic stimulus plan announced by the Prime Minister.
@ almost ® top ® next . @ last

5. AL KFIZOWTOBRARBRREENE,
An emergency warning was issued for heavy rain ( ) by strong winds.
@ gathered @ inhabited @ stated @ accompanied
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1. AF 4 T#, HAEEOEHAZZFCEV TERRREZRELTEL,
The media has played a (D in @ widespread @ the @ adoption @ role  ® significant )
of foreign cultures.

2. REOFEREZ, HERTFELTOELDERR-TNE,
The outcome of the negotiations (D what @ from @ was @ they & different @ had)

expected.
3. BETHYAVIBRAEI DT LIZoVWTH, AL EBFAET.
The (D can @ said @ same @ running & be @ of ) into an acquaintance while

traveling.

4, FORBCONTODREOEMIZELTENTHNET,
ILan (D your @ writing @ regard @ inquiry ® to @ with) about the contract.

5. HREFERE 5 RoTH DI, FITHEL AP BARY,
Thave (D what @ no @ wil @ of ® become ® idea) of the world economy.
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