aser: From Einstein’s
Dream to Your Everyday Life”
A Story-Dhiven Learning Jowrney |

i Discover the science
V1 oflight.

E l Explore the business |

of innovation. .

" Learn through Jl
vintage stories. &l
! %
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How ccientiste dreamed
up the lacer. s

The Mag;c S’c:ence

How faﬁ’ers‘ actually work.

|
|
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The Bucinece (eccon

Why great inventiong - A
need cmart ecosystems.
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- The Dream Beging: Stimulated Emiscion

)

Einstein made a bold prediction in 1917. !
He imagined stimulated emission of light. = \3
Pure, curiosity-driven basic research. | )
; The Domino Analogy: R
g - "‘hh
E * One light particle hits an excited atom. M
)| ® The atom releases an exact clone particle. |
. e They travel together in perfect sync. _ i
I#Efffffgffﬂfffffffﬂff:}ffﬂ?;’ff : - ,‘?C_l 1 1
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o Scientists tested Einstein’s theory. o Amplified invisible microwaves. aw
o In 1954, researchers built the Maser. e Did not produce visible light. i
o Created at Bell Laboratories. & The race for visible light began! e |

NS e s R S TR | . A NotebooktM




__ = ey e — ﬁ' I e iy T /;J . L:\\\
The Ruby Lacer is Born i e QO B

e Theodore Maiman won the race
in 1960.

* He used a synthetic ruby crystal. §
o Pumped with a powerful flash lampf§ . |

* Produced the first operational |
laser beam. &F

= - S

His first scientific

- “‘ ted! K’ ;* /
QEIECTEDS v et
his 300-word report.
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How It Works: The Gain Medium & h
. ' i x,r"’w
gl
o Every laser needs s |
a Gain Medium. ° It cun be a / g
solid crystal.
e This is the core 1
material inside. |
o ltcanbea , ’
semiconductor.

e It can be a gas.

The Heart: This material
holds the atoms we excite
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e The dgm‘n medium Sits
inside a cavity.

e |t is a chamber with
two mirrors.

e Photons bounce back
and forth rapidly.

e They trigger a cascade ||
of cloned photons.

e One mirror is partially
transparent.

o The synchronized beam
escapes here!
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e

Optical Cavity _

Semi-Transparent

___WMinror
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Magic Trick: Population Inversion . ”“
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i?‘sﬁ e Normally, atoms are resting calmly. LNE%
6 e We must pump them full of energy.

e Population Inversion: More atoms are excited than resting.

E’ o This creates a perfectly synchronized light wave. )

* Lasers act like a synchronized marching band.
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Early lasers
contused the
general public. ™

Media called them |
science-fiction —7
ray quns.

Scientists st{ugfled / B joked:
to find practical uses. 3 A solution looking for a problem.
¥V W\ But this skepticism was short-lived. 99 |
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3 The Commercialization Story

=

—

In 1979, Sony and Philips %
formed a partnership. |

They created the Compact Disc.

Lasers read microscopic pits
and lands.

Pits = Binary 0.

Lands = Binary |.

They wrote the rules in
the Red Book.

Wl This created a massive.

' ‘ global standard.

Sony Engineer
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Sony knew
technology alone

is not enough. s

A product needs |

an entire : \

supporting worla. e
pporting —7

J'I-_'_ -

The CD Ecosystem reqguired:
o Affordable, easy-to-use digital players.
e Music labels releasing popular albums.
e Global standards for perfect compatibility.

e This ecosystem changed consumer lifestyles forever.
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hen Invent:ons Fail: The Koafak Story

*
1“
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‘Kodak was a giant in photography

—{r — — = y
/ | 4 Lo i l " They invented the first d:g:tqb/
B ______ camera in 1975, ;
{__ g But they hid the new "
@ technology!

They wanted to protect ==
traditional film sales.

They feared dlsrugtmg their
own profitable business..

;‘:-'-'.- i

Kodak filed for 4 )
bankruptey in 201l F |
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The Ultimate Innovation Lesson

Invention = Creating a new technology.
Innovation = Creating market value from it.
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Sony (Success)

Kodak (Tragedy) 558

i

 Commercialized laser |  Hid digital camera technolog <y
technology globally. | away. vy
| Built a worldwide media o Protected old analog film >
ecosystem. | business. %

e Embraced massive digital | * Feared losing their existing |
market disruption. profits. T
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IS Words to Remember
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., Laser Photon Coherent Gain Medium
E S -0 A .
Concentrated beam A sr‘ngle particle Light waves in One photon
of coherent light. of light. perfect sync. cloning another.
e — /) O _ - t _

- | b —w-———---.I r(- : — : _ L . - —\] ~ : f , =)
Monochromatic Directional Stimulated Optical Cavity
A — Emission | D 0O
Only one exact Narrow, straight | | © @ One photon More excited

color. path. _ cloning another. | | working products.
b - ‘8 - 4\ - T
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Maser | Commercialization | Disruption Obsolescence
: Turning ideas q@ Replacina old Becomin
‘”’D)) Microwave laser. rf into products. @? fﬁdugtr?es_ outdated.
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I, Test Your Knowledge!
1 E I. Who predicted stimulated emission in 19177

(Hint: Fluffy white hair)

2. What was Maiman’s Gain Medium in 19607
l (Hint: A red gemstone)

3. What famous joke described early lasers?
(Hint: A solution looking for a...)

4. What two companies partnered to create CDs?
(Hint: Sony & Philips)

| S. Why did Kodak fail with digital cameras?
(Hint: They wanted to protect...)
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