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"Anyone who has never made

i I
a

e _ a mistake has never tried
' anything new.”

Albert Einstein was a scientist. He
came up with new ideas about time
and space. He formed new theories
about how the universe works.

Einstein’s ideas made him famous and
changed what people thought about
the universe.

His 1deas also led to new types of
science. Because of this, people called
Einstein a genius (JEAN-yus). His
ideas are still important today.

THEORY: An idea that is \
used to predict or explain
something ry




This photo shows Einstein
at four years old.
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But Einstein’s parents had no reason to
worry. He was smart. He was also very
curious.

s | Einstein’s lifelong curiosity about science
A started when he was five. His father gave
; e him a magnetic compass. Einstein played
- ~ e, with the compass. When he turned it in
different directions, he noticed that the
needle always pointed north.

Young Einstein did not
understand why this
happened. He imagined
that an invisible force

“| have no special talents. ' A :

| am only passionately ' was cmntmﬂmg thﬁ

Ui . needle. For the rest of
' his life, he remembered

“
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that compass and the
invisible force.




FOOD: There were no
refrigerators. People smoked,
cured, and pickled foods that they
stored and ate during the winter.

Einstein grew up in Germany during the
1880s. Back then, many things were different

from how they are today.

CLOTHING: The sailor
suit was one of the
most popular styles of
clothing for both boys

and girls.

| ¥ NEWS: People didn't have
ﬂel'nﬂef 33 “rﬁﬁggﬁﬂ radios or TVs during the
Fentralovgan bet fogialbens 1880s. Instead, they read

4 Jum Meuen Jake 1501 . NEWSPaPErS and magazines
e | SRR to get their news.

— Fruilizion

TRANSPORTATION: There
were railroads, but no cars
or planes. Most people
walked or used horses to
get around. In some cities, _
there were streetcar systems. «

.u_,.i‘

g p.ii-l-_

TOYS: German
craftsmen carved and
painted wooden toys.
Factories made dolls,
mechanical toys, and
construction sets.
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But he did love to

learn. Einstein r\_;:.i_\—‘_‘ .-

borrowed books MATTER: Anything
that has mass and

and taught himself takes up space 7y
math and science at
home. He fell in love with physics. That’s the

science of energy, matter, and movement.
el e N Y PR

‘== | In 1889, Einstein attended school in Munich, Germany.
This photo shows him [circled) with his classmates.

Einstein started school when he was six.

+ Mass is_the amount of
As a boy, he loved to explore. He also liked matter in an object.
_ _ : : Larger objects tend
to think for himself. His family had moved to have more mass
: than smaller objects.
to Munich, Germany. Schools there were But smaller objects can
: have more mass if the
strict. Teachers told students what and how p:rticlesuf mkat;erin
: : : . e them are packed more
to think. Because of this, Einstein didn’t closely together.

like school.

a portrait of Einstein
at 14 years old
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Einstein spent most of his life in central Europe. After he
was born, his family moved to Munich, Germany. Then
they moved to Milan, Italy. He finished high school in Aarau,

Switzerland, and attended university in Zurich, Switzerland.

He also lived in Bern, Switzerland; Prague, Czech Republic
(which was then part of the Austro-Hungarian Empire); and

Berlin, Germany, before moving to the United States in 1933.

Barun.
CZECH
GERMANY REPUBLIC

Prague® /

.Hunlth

ssZurich
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Aarau
[ ]

[
SWITZERLAND Milan

ITALY

Mediterranean Sea

When Einstein was 15, his family moved to
Milan, Italy. Einstein stayed in Munich to finish
school. But soon he left to join his family.

Einstein’s parents were worried because he
had left school. He promised to teach himself
at home and go to a university in the fall.
Unfortunately, Einstein studied only subjects
he liked and 1gnored everything else.

Einstein went to Zurich, Switzerland. He
took and failed the university’s entrance exam.
But the university director was impressed.

He told Einstein to attend a

nearby high school for

a year and reapply.

an illustration of a street TRy e . . .
in Milan, Italy, painted ;
during 1890-1900
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At this time, Einstein |\ {5 .\ !/ Einstein’s.
: it best theories
started to think about didn’t come
' ; from working in a
s— prﬂblems. He tl"lli‘d to laboratory. They were
| — e the soluls ideas he imagined.
'. picture the solution
- in his head. He called
- these experiences “thought

ﬁxp{-:rimentﬂ." His first

thought experiment

=

3 L]

s e @ asked himself: What
g SN would it be like if you
could ride on a beam
The new school was the perfect of light?

Einstein [circled) with his graduation
class in Aarau, Switzerland

was about light. He

place for a budding scientist.
Teachers wanted students to think
about things in new ways. Also,

the school had a great physics

“Imagination is
more important
than knowledge.”

laboratory for students to use.

A




Einstein finished high school one
year later. Then he was accepted
into the university. Einstein wanted
to learn the latest scientific
theories. But the university mostly

taught ideas that people had
accepted for a long time.

Einstein attended the Swiss Federal Institute
of Technology in Zurich, also called Zurich
Polytechnic. It is the large building on the hill.

a photo of Albert Einstein
working in the patent
office in 1905, at age 26
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Einstein struggled to graduate from the
university. After he did, it took two
years for him to get a steady job.The
job was in a patent office. He thought
his new job was

interesting. It also

gave him lots PATENT: An official paper \
: 8 that gives people rights
of time to think to new inventions for a ry

! eriod of time
about science. P



8. Zur FElektrodynamik pewegter Kirper;
pon A. Einstein.

DaB die Flektrodynamik Maxwells — wie dieselhe gegen-
whrtig aunfgefabt zo werden pllegt — in ihrer Anwendung auf
hewegte Kirper 21 Asymmetrien fihrt, welche den Phiinomenen
nicht anzuhaften scheinen, ist bekannt. Man denke 2. B. an
lie elektrodynamische Wechselwirkung zwischen einem Mag-
neten und einem Leiter. Das beobachtbare Phiinomen hangt

TH B ne oh von der Relativheweguag vob Leiter und Magnet,
sis the ichen Auffassung die beiden Falle, dab
E]nﬂ.ln-ll;::l:‘:“ I:In"' of e dieser Korper der bewegte sei, streng
in his “mi published . sind. Bawegt sich phmlich der Magnet
miracle year.” entsteht in der Umgebung des Magneten
e gewissem Energiewerte, welches an
den Orten, WO gich Teile des Leiters befinden, ginen Strom
erzeugh. Rubt aber der Magnet and bewegt sich der Leiter,
s entsteht in der Umgebung des Magneten kein elektrisches
Feld, dagegen im Leiter eine slektromotorische Kraft, welcher
an sich keine Energie entspricht, die aber — @Gleichheit der
Relativhewegung bei den beiden ins Auge gefabten Fillen
vorausgesetzt — U elektrischen Strimen vou derselben Grobe
und demselben Verlanie Veranlassung gibt, wie im eraten Falle

die elektrischen Kriifte.

Peispiele Ghnlicher Art, sowie die miBlungenen Versuche,
sine Bewegung der Erde relativ zom ,,Lichtmadium“ gn kon-
<tatieren, fithren Zu der Vermutung, daB dem Begriffe der

= e Marhanik, sondern auch in

T an ent-
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Academic b die

n, wie

Jrinzip
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igliche
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mﬂﬂg his .mlﬂ "
Elciol I VAR R
first wife, Mileva.
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Einstein’s idea led to a new type of science

[ ] 33
“The most important thing called “quantum physics.” People now

Is not to stop questioning.
Curiosity has its own reason

use the ideas from quantum physics to

for existing. ' make things like
- televisions and 'Word to Know
First/Paper: Light computer chips. PARTICLE: A very small
[n his first paper of 1905, Einstein wrote piece of matter -

about light. Most people at the time

the home in Bern, Switzerland,

N'M" Iﬁ where Einstein and Mileva lived
= .

believed that light was a wave of energy.

during his "miracle year”
- .1k

Einstein argued that light was actually a

o i"

stream of tiny particles.

beam of light =
7
%’ ?ﬁf material
% particles
» 7
z7Z 2 A
Z A ”

Z % » Qo
27 p 4
é’é’ 74
metal

Einstein said particles of light knock other
particles out of some metals. Energy moves
from one particle to another when this happens.
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Einstein found new evidence for this idea
after thinking about how tiny particles
move in water. Other scientists had seen
this movement through microscopes.
However, they could not explain how the
particles moved.

Einstein imagined that the objects in
water were banging against atoms and
molecules. He used math to figure out

how the objects would move. People
TR tested his idea. The objects moved
exactly as he had predicted.

molecules in water

Second Paper: Atoms Words to Know.

- ; . ATOM: A tiny part of a whole
In his second paper of 1905, Einstein niisca of mather

ry
made a case for what other scientists MOLECULE: Two or more atoms
joined together

PREDICT: To tell something that
molecules are real. will happen in the future

had long suspected: Atoms and

a microscope
24 from the 1920s 25



Third Paper:Time and Space

A girl is on a moving train. She throws a ball. To her, the
ball looks like it's moving slower than it looks to the boy on
the ground. She shines a light. The beam of light looks like
it is traveling at the same speed to both the boy and the girl.

Word to Know &

SPACE: The distance
between two objects

¥

26 27



Fourth Paper: Matter.and Energy

Word to Know Sh&

EQUATION: A mathematical
statement that says two

amounts are equal, such as
1+2=3

Einstein’s Ideas

Einstein admired the ideas of earlier scientists. He used
ideas from four scientists to create new ideas about time
and space. He always gave credit to Galileo Galilei (1564~
1642); Isaac Newton (1642-1727); James Clerk Maxwell
(1831-1879); and Hendrik Antoon Lorentz [1835-1928).

Einstein’s formula E = mc? was simple.

But it has become one of the most famous
mathematical statements ever written.

This is the equation in Einstein’s handwriting.

29



In 1952, the nation of Israel
asked Einstein to become
its second president. He
turned down the offer.

o dgt 2= G7] 3 © Einstein helped raise money
{ ¢ 1. stune  tosupport the United States

in World War Il. He auctioned Albert Einstein refused

i ti"‘%*‘ o ¥ ? t k
! g alse furf © a handwritten copy of one of 0 wear socks because
. Jr | olust J g 118 1908 papers. It sold for they got holes in them.
= .r'?” - 4,{3..» B $6.5 million.

Einstein was married
twice. He had one

People consider Albert
Einstein to be the most

important scientist of the daughter, whom he never
20th century. met. He had two sons and
two stepdaughters.

Einstein and
his second wife, |

Elsa, with his

stepdaughter
Einstein was a Margot
talented violin player.

Once, he said he
would have become a
musician if he had not
been a scientist.

—— Einstein's first wife, Mileva, with their @ /

i"‘\‘ sons Eduard [left) and Hans Albert [right)
& "
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Einstein’s 1deas stirred up discussions among
scientists. Some didn’t think he was right.
But others praised him. Einstein had found
answers to problems they had not been

able to solve.

His ideas also made him famous. In 1909, he
started teaching at a university. Soon, other
universities wanted

One of the universities where
Einstein taught was Leiden
University in the Netherlands.

the brilliant scientist
to teach at and bring

fame to their schools. But teaching left Einstein with little time

to think about new ideas. So in 1914, he
became the director of a research institute in

In 1912, Einstein
became a professor
at Zurich Polytechnic,
where he had failed the

entrance exam years earlier.

Berlin, Germany. He was still a professor,
but he didn’t have to teach. He had time to
focus on ideas and talk to other scientists.




[n 1915, Einstein wrote his masterpiece.

He called it the “general theory of relativity.”
People always thought of gravity as a force
that pulls two things together. In his theory,
Einstein linked that 1dea of gravity with

his new 1deas about space

and time.

His former teacher
Hermann Minkowski
had studied one of
Einstein’s 1905 papers.

He said Einstein’s ideas

Hermann Minkowski

suggested that space and
time are joined together to create

something called “spacetime.”

Word to Know,

GRAVITY: The force of attraction between

all objects with mass in the universe. It's Y
what causes objects with less mass to move
toward or around objects with more mass.

Imagine spacetime as a grid. According to Einstein, without
matter, that grid is flat. But when matter is present, the
spacetime grid bends. This curve makes objects move
toward each other. And that is what we see as gravity.

Einstein used spacetime to form the
general theory of relativity. It says that
even when pulled by gravity, objects
move on the straightest possible paths
through spacetime. The more matter that
1s present, the more spacetime is bent.
[t’s like when a ball 1s dropped into a
bedsheet, and i1t bends the sheet.
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. apparent position

. true position

Earth

Based on his new theory, Einstein predicted

that starlight would bend as it passed

_ i , Einstein said the sun changes
the sun. He said people could confirm his spacetime around it. He predicted
; _ , this would make stars look like they
1dea during a solar eclipse. Then, the were in one place. In reality, they are
; & located in a different part of the sky. In May 1919, British
moon's shadow would fall on Earth and astronomers tested Einstein’s idea during a total
: eclipse of the sun. He was right. Starlight bent as it
the sun’s glare would be out of the way. passed by the sun.

People could see and measure light from

. stars located out Ay s
81/ Other scientists beyond the sun. R R e
: /' studied Einstein’s SOLAR ECLIPSE: A time
r theory. It helped them when the moon moves
figure out how the universe between Earth and the
formed. Their idea is called sun, blocking sunlight
the big bang theory. from reaching Earth



Einstein went to the White House and met
with U.S. president Warren Harding in 1921.

Newspapers around the world wrote
about Einstein and his 1deas. Now,
scientists weren't the only ones who
knew who he was. Movie stars wanted
to meet him. Many people recognized
him and talked about his 1deas.

the front of the

Nobel Prize Medal
for Physics
MAT:
MDCEC
. . . e LT
Then, 1n 1922, Einstein SR
e N . s
was awarded the 1921 NOBEL Y %EV/|
D :

Nobel Prize in Physics.

This award honors the best
new ideas in science. Einstein
did not get the award for his ideas about time
and space. The award committee thought
that people disagreed too much about those
ideas. Instead, they honored his overall work
in physics. They noted his discoveries about
particles of light.

Thousands of people lined the streets
of New York City when Einstein first
visited the United States in 1921.




born in Ulm,
Germany,
on March 14

40,

Einstein loved to
sail. Being on the
water gave him
time to think.

family moves joins family in
to Munich Milan

A Safe Place

In 1932, Einstein accepted a
position at Princeton University
in Princeton, New Jersey, U.S.A.
In 1933, he made the United
States his new home. At that
time, Germany was not a safe
place for him to live. Einstein
was Jewish, and many Germans
did not trust Jewish people.
Einstein thought the United
States would be a safer place

to live, work, and think. He

was right. World War |l started
in 1939. Jewish people in
Germany were no longer safe.

1902

begins
working in
patent office

This house in Princeton,
New Jersey, was
Einstein's home from
1936 until he died in 1955.

institute in
Berlin
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In 1916, Einstein predicted that gravity waves exist. In 2016, scientists
announced that they had confirmed Einstein’s prediction. They
detected ripples in spacetime caused by the collision of two black
holes. This discovery opened a new way to study the universe.

In His Own Words

"I never think of the future.
It comes soon enough.”

1915 1919 1922 1932 1933 1940 1955

publishes general receives confirmation awarded 1921 accepts moves becomes a diesin

theory of relativity from scientists that his Mobel Prize position at to U.S. U.S. citizen Princeton,
ideas about starlight Princeton New Jersey,
bending are right University on April 18

42, ©



How much do you know about Albert Einstein? After reading this
book, probably a lot! Take this quiz and find out.
Answers are at the bottom of page 45.

Where was Albert Einstein born?

A. United States
B. Germany

C. Switzerland
D. England

When Einstein was a boy, he fell in
love with this subject:

A. biology

B. chemistry

C. physics

D. geology

What is a theory?

A. an idea that is used to predict
or explain something
B. a very small piece of matter
C. a force that pulls things together
D. anything that has mass and
takes up space

Which year is called Einstein's
“miracle year”?

A. 1879
B. 1905
C.1922
D. 1955

Which of Einstein's ideas are

Albert Einstein became interested in
science after his father

A. read him a book
B. took him to school

C. gave him a compass
D. showed him the stars

Albert Einstein received the
Nobel Prize mostly for his
ideas about .

A. space and time
B. gravity

C. particles of light
D. solar eclipses

scientists still trying to develop?

A. the theory of light particles
B. the theory of spacetime

C. the theory of gravity

D. the theory of everything
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ATOM: A tiny part of a EQUATION: A mathematical GRAVITY: The force of attraction between
whole piece of matter statement that says two amounts all objects with mass in the universe. It's
are equal, suchas1+2=3 what causes objects with less mass to move
toward or around objects with more mass.
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MATTER: Anything that has MOLECULE: Two or more PARTICLE: A very small PATENT: An official paper that
mass and takes up space atomns joined together piece of matter gives people rights to new inventions
for a period of time
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PREDICT: To tell something SOLAR ECLIPSE: A time when SPACE: The distance THEODRY: An idea that is used
that will happen in the future the moon moves between between two objects to predict or explain something
Earth and the sun, blocking
sunlight from reaching Earth
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