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Unit 1

Jittering Atoms Chase the Cold

by Boyce Rensberger

(1) January is—on average, if not this year—the coldest month in the Washington area, so
now usually is when all of us really appreciate collisions between jiggling atoms and molecules and
sometimes even impacts with speeding electrons.

(2) That’s because these microscopic jiggles and crashes are the basic natural phenomena
that give us warmth—whether from a furnace, an electric heater, a wood fire or just bright sun
streaming through a window.

(3) In all these sources of heat, physicists have learned, the key events that keep us com-
fortable involve a dance that all atoms and molecules perform all the time—the jitters. More
specifically, these particles are constantly in motion—vibrating, lurching back and forth in ran-
dom directions at unimaginably rapid rates, even slam dancing into their neighbor atoms and
molecules.

(4) This relentless activity is one of the fundamental behaviors of all matter, even in a solid
block of iron. Scientists call it thermal energy. The atoms don’t move far, but as long as the
temperature is above absolute zero, the atoms do the dance.

(5) Despite heroic efforts by scientists, chilling anything to absolute zero—459.67 degrees
below zero Fahrenheit—has been impossible. In the void of space, leftover radiation from the Big
Bang currently has a temperature of about 5 degrees above absolute zero F. The hotter an object,
the faster its atoms vibrate, and even at this frigid level, atoms travel at several hundred miles per
hour. The warmer the atoms, the more forcefully each bangs into its neighbors.

(6) All heat sources on which we depend at this time of year are devices for causing atoms
and molecules to jitter faster.

(7) A fire, for example, raises the fuel’ s temperature so high that its agitated molecules
break apart and the pieces recombine with oxygen from the air. The overall process releases ener-
gy contained in the original molecules. That energy then causes adjacent molecules of fuel to dance
faster, break down and oxidize.

(8) An iron poker placed in the fire or the metal box surrounding a wood stove become hot
because the ferocious jiggling of the burning fuel molecules bangs against the metal’s atoms, set-
ting them in motion much as one billiard ball can strike and move another.

(9) An electric heater uses the flow of electricity, specifically the energy of speeding elec-
trons, to make heat. The electrons collide with atoms of the heating element, making them jump
so fast that they may become red hot. Along with the speeding electrons, the heater’s coils glow

. 1 .



because of impacts among atoms.
(10) No matter how heat is produced, it can reach us in any of three ways—conduction,

convection and radiation.

(11) Conduction is the billiard ball process. As one atom or molecule moves, it knocks into
others, setting them in motion. As long as the whole object is at the same temperature, there is
no net transfer of energy from one region to another, but if, say, one end of that poker were in
the fire, the fiercely vibrating molecules of burning wood will strike those of the poker, imparting
their energy to the metal and spurring them to a faster motion.

(12) As the poker’s atoms move faster, they transfer the energy along its length, toward
the handle. If allowed to continue, the handle could become too hot to touch. The heat would be
conducted into our flesh.

(13) Materials that are good conductors of heat usually are good conductors of electricity.
This is because they have an ample supply of electrons not tightly bound to an atomic nucleus and,
therefore, free to move long distances. Most of the heat conduction through metals is a result not
so much of whole atoms or moclecules banging around as of electrons moving with high energy.
Being smaller, they travel farther before hitting something else.

(14) Convection, which occurs only in gases or liquids, is a simpler process. The faster
molecules jiggle, the greater the average distances between any two particles. This is why objects
expand as they warm.

(15) As a result, fluid becomes less dense, density being the weight of material for a given
volume.

(16) The parcel of fluid that becomes less dense tends to float, rising in relation to the larger
volume of fluid that is more dense. Warm air rises, and cool air sinks.

(17) Turn on a space heater in a cold room, and the air closest to the heater warms, expands
and rises. This rising tends to pull surrounding cold air toward the heater. As warm air near the
ceiling cools, it sinks toward the floor. These flows create a so-called convection cell or cycle.
When the warm air touches your skin, its heat enters your body through conduction. Some also
comes from radiation.

(18) Radiation, the third method by which heat can flow, requires no medium. In this
way, heat can travel through the vacuum of space, as it does when the sun warms us. Radiation
also can pass through fluids and some solids, such as glass.

(19) One of the fundamental properties of all vibrating atoms is that they emit electromag-
netic radiation. Incidentally, this is not the same kind of radiation as is produced when radioactive
atoms decay. It is, on the other hand, the same kind as FM and AM radio waves, visible light
and microwaves. These all consist of a flow of photons of different wavelengths. ‘

(20) All atoms emit electromagnetic radiation, but the faster an atom jitters, the shorter the
wavelength and the faster the frequency of radiation. At room temperature or body temperature,

the radiation is not in a wavelength that we can see. It is in the form of infrared radiation. The
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term means “below red” in the color spectrum.

(21) Place a hand near the radiation source, and you may feel the heat. As the source warms
to a higher temperature and provided that it is of a material that does not burn or melt at these
temperatures, the object may begin to glow red. It is giving off visible light at one end of the col-
or spectrum.

(22) As the temperature rises, the wavelength shortens, and the colors change, moving
through orange and yellow to blue and violet. Objects often glow with all of these wavelengths,
producing white light. They are “white hot.” With yet more heat, the object produces ultraviolet
(“beyond violet”) light. At still higher temperatures, the object will emit X-rays.

(23) To maintain warmth in a Washington January, however, more modest levels of
infrared radiation will do.

(24) There’s a simple experiment you can try to tell whether the heat you’re feeling is from
radiation rather than conduction from warmed air. Next time you’re looking at a fire or an elec-
tric heater, move a piece of paper between your face and the heat source. If your face suddenly
feels cooler, the paper blocked the radiation.

(25) Clothes keep you warm primarily by interfering with convection. Your body is a
heater, powered by the calories you eat in food. With an internal temperature normally between
98 and 99 degrees F. your body radiates heat, warming air around it. If you are naked, the
warmed air rises by convection, pulling cooler air toward you. Clothes block convection, holding
the warmed air near your skin.

(26) So, as January dips into more typically frigid spells, don’t forget to dress warmly.

New Words

1. jiggle /'dzigel/ v. to (cause to) move from side to side with short quick light jerks
() B H A ##83h;n. one or more short light quick movements from side to side &3l

2. jitters /'dzitaz/ n. anxiety before an event HFM A4 Z BT RER ;jitter/ v. WiH}

3. lurch /1atf/ v. to move with irregular sudden movements i3l ; BRI 17

4. frigid /'fridsid/ adj. very cold 3Ry ; VR

5. agitate /'sed3riert/ v. to shake (a liquid) or move (the surface of a liquid) about %3}
(WO ) SR 3 (IR R T )

6. oxidize /'oksidaiz/ v. to (cause to) combine with oxygen, so as to produce a new chemi-
cal substance, esp. in such a way as to make or become rusty ()% 4b; ()4 %%

7. ferocious /fa'raufos/ adj. fierce, cruel, and violent XIRAY;RZEH ;RM|H

8. billiard /'biljed/ adj. of or for billiards (a game played on a cloth-covered table with
balls knocked with long sticks against each other or into pockets at the corners and sides &R
B 5 BT XA

9. conduction /kan'dakfon/ n. (U) the passage of electricity along wires, water through
pipes, etc. 155 ;¥

. 3.



10. poker /'pauks/ n. a thin, usu. ornamented metal bar used to poke Bk i

11. impart /im'pat/ v. to give (qualities, knowledge, etc. ) f5#;8F ;%

12. spur /sps:/ v. to urge to (faster) action or (greater) effort K ; WG ; B FHIEFE B

13. convection /kon'vekfon/ n. (U) the movement in a gas or liquid caused by warm gas
or liquid rising, and cold gas or liquid sinking (=S 4&, Bk 2Z )X Hi

14. incidentally / insi'dentall/ adv. by the way Bt # ; 5 —4%

15. photon /'fouton/ n. (C) a single unit of light YF

16. infrared /infra'red/ adj. of the heat-giving rays of light of longer wave-length than the
red light which can be seen ZL/MERRY

17. spectrum /'spektram/ n. a set of bands of coloured light in the order of their wave-
lengths, into which a beam of light may be separated JY&iff

18. spell /spel/ n. the magic words producing magic power i ;L&

Expressions

1. give off: to send out (esp. a liquid, gas, or smell) K& ;L H

2. break down: to destroy (something), reduce to pieces WK ;

3. put/set something in motion: to start something moving, being active, or working JFF
B MR TAE

4. consist of: to be made up of 5

Exercises
I. Comprehension
Identify the following to be true or false.
) 1. The jitters is the most important event to keep us comfortable.
) 2. Particles move at full speed.
) 3. Absolute zero refers to the lowest temperature that is thought to be possible.

(
(
(
() 4. Fire is a device to cause atoms and molecules to jitter faster.
() 5. When one atom or molecule becomes warmer, it certainly vibrates.
() 6. The higher the temperature, the shorter the wavelength.

() 7. Color is relevant to wavelength.

(

) 8. X - rays are shorter than ultraviolet light.
Il. Vocabulary
A. Identify one of the four choices (A, B, C or D) which should best keep the meaning of
the underlined word or phrase.
1. After our computer network crashed for the third time that day, we all went home.
A. fall C. strike
B. fail D. move




2. Do we need to involve someone from the computer department at this stage in our discus-

sions?
A. consult C. initiate
B. contact D. include

3. She watched the sunlight dancing on the water’s surface.

A. radiating C. moving
B. shining D. performing
4. None of us could understand the lecture because the speaker kept lurching from one topic
to another.
A. moving C. changing
B. leaving D. deserting
5. The police have absolute proof that he was the murderer.
A. complete C. limitless
B. perfect D. certain

6. With all the money and glamour of a film career in Hollywood comes the relentless pres-

sure to succeed.

A. unusual C. pithy
B. determined D. piping

7. She smiled faintly at him; it was a frigid greeting.
A. unfriendly C. formal
B. unnatural D. playful

8. A few little things apart, I am very pleased with the result.
A. separate C. as well as
B. aside D. away

9. The police tried to break down the prisoner’s opposition.
A. defeat C. change
B. destroy D. fail'

10. It took me a long time to read that philosophy book because it was rather dense.
A. crowded C. thick
B. stupid D. impalpable

B. Choose the best answer for each blank from the four alternatives (A, B, Cor D).

1. Many people were killed in the between the bus and the car.

A. station C. position
B. collision D. corner

2. If the door won’t open, try the key in the lock.

A. putting C. jiggling
B. inserting D. pressing



3. Tom'’s heavy footsteps upstairs make the old house
A. dance C. collapse
B. move D. vibrate

4. Can you let me have the of your report—I can’t read this photocopy.

A. manuscript C. handwriting
B. origin D. original
5. The pound _____ two cents against the dollar today.
A. sank C. fall
B. stamped D. standardized
6. The cars in a steady stream along the main road.
A. run C. fall
B. pour D. move
7. The production and storage of waste is a major international environmental issue.
A. plastic C. paper
B. radioactive D. recycling
8. At the end of the ______ are the conservatives, and at the other end are the radicals.
A. party C. spectrum
B. society D. class
9. My view was by a tall man in a hat standing in front of me.
A. blocked C. translated
B. limited D. transferred
10. The beauty of Venice consists _______ the style of its ancient buildings.
A. of C. with
B. to D. in
lll. Cloze

Read the passage through and choose one suitable word or phrase marked A, B, C or D for
each blank in the passage.

Psychology, as defined, comprises a number of different kinds of enterprises, so different _1
they may seem to have nothing in _2 . One psychologist is engaged in _3 guidance; he _4 his
day talking to high school students, studying 5 academic records and their test scores and from
these, in _6 , showing the student how to clarify his own ideas about his future training and oc-
cupation. _7 spends his day studying delayed reaction in goldfish or the navigation of bats. _8
psychologists are assisting 9 the diagnosis of neurotic patients, _10 research on the childhood
experniences that contribute to neurosis, or taking part in combined research _11 the effects of
tranquillizers. 12 all such disparate activities have this in common, that the methods derive _13
the same fundamental training in the procedures and conceptions of academic psychology, and that
the worker is _14 putting the conceptions to practical use or trying to improve _15 them (or
both).

. 6 -



1. A. as B. that C. from D. to

2. A. fact B. that C. all D. common
3. A. vocational B. amateur C. skilful D. poor

4. A. takes B. stays C. spends D. enjoys
5. A. his B. that C. those D. their

6. A. fact B. all C. common D. principle
7. A. Another B. Other C. Some D. Several
8. A. Another B. Other C. Some D. Several
9. A. on B. by C. in D. as

10. A. doing B. making C. undertaking D. studying
11. A. in B. on C. at D. by

12. A. So B. But C. As D. Since
13. A. to B. as C. from D. by

14. A. neither B. both C. either D. whether
15. A. in B. at C. over D. on

READING

Word Study—Context Clues( ME¥7i7 3 ;. £ T 3C#R)

BECH, FESBR AR, REBEFRAMBREF, KL, AREFR, ES
FRRE WD, RTUER—AE, —TBREXR B XENLTEI . E-THEAM
X ETXRATHRERGHHXHRAIE Lo

Context Clue 1; Definition L TF3C#MR 1.8 X

Hit, EEMEREAMAN T REEE RUBLEES., I TETER, EERE TREL
MAMEXEAENTER, TAEEEHEH. TEAREAAFHESEDFEAMEY
e TR SR TR

1. B EHT o be”o “tobe” EEMBBMPAT AN E L, HE TEHHBT:

. The tusks of an elephant are really its front teeth.

-]

b. Methodology is the term used to describe the science or study of method.

c. Altitude is the height of a place.

2. B XA A AL R B R AR R B R R AT

a. We described a “tourist” as a person who goes to see other countries for pleasure.

b. Although dogs and cats often have large families, rabbits are famous for the size of their
litters, which sometimes number more than twelve bunnies at one time.

c. Our solar system is only a very small part of the galaxy called the Milky Way.

Context Clue 2; The Appositive T 3CIRR 2:F0LiF




A ERRE—DZEEAFENEE TR — R —A#H, XarE Mt — P e, £<%
Fi, RITOFEW, BHEEANXAFEE, “E7 R EHF W R ALE, XERMN“E &
BT HE—LRERE. B, R LUES R FAEREBAEFENET . HETAY
BlF

a. Another barrier that makes fast reading difficult is called “vocalization”, a name given to
the act of moving your lips as you try to read silently.

b. The study of earth, geography, includes giving names to places. It labels places so that

people can talk about them.
c. For their fishing and hunting the men used a kayak, a small boat for one person.

Context Clue 3: Restatement |+ T3C#R 3.8R
“ER"SEERCPHA, HEHAS B MY, HE THEHMATF.

a. He had a wan look, he was so pale and weak that we thought he was ill.

b. I am a resolute man: Once I set up a goal, I won’t give it up easily.
c¢. Mr. Doodle is always busy in an ineffectual way; he spends hours running around accom-

plishing nothing.

Context Clue 4: General Knowledge L F3CR7R 4. BEBRYERY AR
REMAWERBNENSTEFTRENY —~RAREETT NG A RS, AEYER
HHiE, AENERABEBERT, EEHF.

a. By putting his fingers in his mouth and blowing hard through his teeth and fingers, Mr.

Smith produced a loud whistle.
b. The door was so low that I hit my head on the lintel.
c. After the accident, the ship went down so fast that we weren’t able to salvage any of our

personal belongings.

Exercise

In the following exercises, do Not try to learn the underlined words. Concentrate on devel-
oping your ability to guess the meaning of unfamiliar words using context clues. Read each sen-
tence cax:efully, and write a definition, synonym, or description of the underlined word.

1. Ventilation, as we know, is a system or means of providing fresh air. It plays a very im-
portant part in the field of engineering.

2. With mud from head to toe, flowers still clutched in his hand, John looked so ludicrous
that we couldn’t help laughing.

3. We think of plants in general as absorbing water and food; of animals as ingesting or “eat-
ing it”.

4. Hydroponics, an unconventional growing technique, is the cultivation of plants in water.

5. A first-year college or university student is commonly a “freshman”, aad “saphomore”,
.8 .



“junior” and “senior” designate the second-third and fourth-year student.

6. The doctor said that if a person ate even one leaf of the hemlock plant, he would die, be-
cause the plant is a deadly poison.

7. When there is no rain for a long time, water supplies often dwindle.

8. While traveling over mountains and across plains, they caught glimpses of antelope and
deer but saw no people.

9. Dr. Lorenz is recognized as one of the founders of ethology, the study of animal be-
haviour.

10. The people can go out along the land or by water in the boats and canoes which are made

of hollowed wood, and some are large enough to hold five persons.
11. The silt which is picked up by a river is deposited near its mouth. Large ships called
“dredgers” clear the silt deposits from the mouths of rivers so that big ships can enter seaports.

12. Many people have small brown marks called freckles on their skin.

13. Alice shouted into the cave calling for her brother, but the only sound she heard was the
echo of her own voice bouncing off the stone walls.

14. By smiling foolishly and talking loudly, we are able to repress the rising feeling of fear so
that it does not affect the way we behave.

15. A cloudburst is a very heavy rain with some wind.

16. When railroads began drying up the demand for steamboat pilots and the Civil War hal-
ted commerce, Mark Twain left the river country.

17. When a ship is reported missing, searchers rush to the area to look for evidence which
might explain the disappearance.

18. The harbor is protected by a jetty—a wall built out into the water.

19. A garret is a poor unpleasant room under the roof.

20. In the United States today, there are two major parties—the Democratic Party and the
Republican Party. Each political party is made up of members who share goals and ideas. Each
party wants its goals and ideas to direct the actions of government.

Parties nominate, or choose, people that they want in office. The nominated people are called
candidates. Political parties select candidates to represent them in elections. Each party then
works to get its candidates elected.
The list of candidates that a party nominates is called a slate. The government has elections on na-
tional and state levels. There are also smaller elections on county, ward, town, and precinct lev-
els. The party presents voters with a slate that covers each level of government.
Nominating candidates is the major job of a party. But it is not the only thing that a party does.
At national conventions, party members from every state gather together. They make up a plat-
form. A platform is a statement of goals. The goals may be general or specific: For example, a
general goal may be having better schools. A more specific goal may be raising teachers’ salaries.
The platform creates unity for the party. It tells voters what the party stands for.
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