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What is LASER ? 1960 4

Light Amplification by Stimulated Emission of Radiation. \\ | /

“Clrrs,

A laser is an unusual light source with unique properties.

Laser is a solution
Born 4
July 11, 1927 Ry .
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California, USA
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Died x:
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Vancouver, Canada
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Brief history of LASER

Age before laser LASER Age Age after LASER
1916 1950 1951 1960 1961 ->....




Age before LASER (1916 —-1950)

1916 1928 21950

Rudolf W. Ladenburg confirmed the
existence of the phenomena of
stimulated emission and negative
absorption

=
J
Il\)

Valentin A. Fabrikant predicted the use
of stimulated emission to amplify
"short" waves.

=
+
)
SN

——— . Willis E. Lamb and found apparent
A, _8ahv 1947 stimulated emission in  hydrogen
B,, 3 spectra.

, Alfred Kastler proposed the meth
Absorption  Spontaneous emission  Stimulated emission l950 optical pumping.



https://en.wikipedia.org/wiki/Rudolf_W._Ladenburg
https://en.wikipedia.org/wiki/Valentin_A._Fabrikant
https://en.wikipedia.org/wiki/Willis_E._Lamb
https://en.wikipedia.org/wiki/Alfred_Kastler

Laser Age (1951 -21960)

1953
g\

Joseph Weber Submitted a
paper on using stimulated
emissions to make a
microwave amplifier

Charles H. Townes Produced the
first microwave amplifier, a
device operating on similar
principles to the laser

Theodore H. Maiman operated
the first functioning Ruby laser at
Hughes Research Laboratories.
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https://en.wikipedia.org/wiki/Joseph_Weber

Laser Age (1951 -21960)

S Arthur L. Schawlow, of Madison, New Jersey,

and Charles H. Townes, of New York, N. Y., assignors to Bell
Telephone Laboratories, Incorporated, of New York, N. Y.,

a corporat

proms rwese Loetteors Patont e o
Bell Telephone Laboratories, Incorporated, its success

o wwsem o SEVENTEEN vass rios vHs

WORLD’S FIRST LASER
MAY 16, 1960
MALIBU, CALIFORNIA
By THEODORE H. MAIMAN

St red st ecd crssesont s semrt s e Stet O
S bo ;y/nn/ af Mo 7 Ir’/l/ // ’7/11’/#1’/’171
/4/.(Iunty-socond’uﬁy 4 March,

s Mhr yenrrf corr Lot croe Hhressared cre

March 22, 1960 Townes and § & B N s b o |

owor Sowomited wmed @ighty-fourth. yz

Schawlow, under Bell Labs, ) T % M:{é July 7, 1960: Hughes holds a
are granted US patent for the ) SSsammsmemsnmmmrraon iy press conference to announce

optical MASER. Maiman’s achievement.
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Age after the LASER (1961 -2.....

Lasers begin appearing on the commercial market through companies
such as Trion Instruments, Perkin-Elmer and Spectra-Physics.
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Age after the LASER (1961 2.....)

1964: Townes, Basov and Prokhorov for their
fundamental work which has led to the construction m))/%\

of oscillators and amplifiers based on the maser- ‘,,w ﬁ %

laser-principle.”

1981: Arthur Schawlow and Nicholaas Bloembergen

receive the Nobel Prize in phySiCS for their Il. Niklas ElImehed © Nobel Prize Il. Niklas Elmehed ® Nobel Prize Il. Niklas Elmehed © Nobel Prize
Outreach Outreach Outreach

contributions  to the development of laser Pierre Agostini Ferenc Krausz Anne L'Huillier
SpeCtrOSCOpy' Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

2023 = Experimental methods that generate attosecond pulses

of light for the study of electron dynamics in matter.
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Laser main components

Highl
Reﬂlgctyve
End Mirror

Partially

Transmissive
Output Coupler
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L aser main components

THE LASER

All the animations and explanations on
www.toutestquantique.fr




F'/ Conditions for getting Laser.
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Conditions for getting Laser
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Amplification
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Population inversion

a) Momal Fopulation b Fopulation Inversion
. Thermal Equillibrium)
Energy
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Meta stable state

energy of _
atom lifetime ~ 10 s

excited
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Rate equation (A & B coefficients)
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Rate equation
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Rate equation
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Rate equation

Fig. 6.5 Natural lifetime 103 10°8¢

S I R
10" 10"

microwaves visible

No(t) = Ny(0) &2 = Ny (0) e/,

CASHER

PAGE 26
e



Einstein coefficients

Table 6.1 Einstein coefficients

0 1
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Semiconductor - 3.7 x 10
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Q1: Why no two-level Laser system?

Q2: Why can t we get an X-Ray Laser?
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Thank you fOr your tlme g

Enjoy your day

B |
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