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Lectures in LASER Physics

2nd ArPS Summer School on Advanced Physics
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LASER
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What is LASER ?

▪ Light Amplification by Stimulated Emission of Radiation.

▪ A laser is an unusual light source with unique properties.

1960
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Brief history of LASER

Age before laser        
1916 →1950

LASER Age                 
1951 →1960

Age after LASER         
1961 →….
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Age before LASER (1916 →1950)

1916 1928 →1950

1928

1934

1947

1950

Rudolf W. Ladenburg confirmed the 

existence of the phenomena of 

stimulated emission and negative 

absorption

Valentin A. Fabrikant predicted the use 

of stimulated emission to amplify 

"short" waves.

Willis E. Lamb and found apparent 

stimulated emission in hydrogen 

spectra.

Alfred Kastler proposed the method of 

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
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Laser Age (1951 →1960)

1951

Joseph Weber Submitted a 

paper on using stimulated 

emissions to make a 

microwave amplifier

1953

Charles H. Townes Produced the 

first microwave amplifier, a 

device operating on similar 

principles to the laser

1960

Theodore H. Maiman operated 

the first functioning Ruby laser at 

Hughes Research Laboratories.

https://en.wikipedia.org/wiki/Joseph_Weber
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Laser Age (1951 →1960)

1960

March 22, 1960 Townes and 
Schawlow, under Bell Labs, 
are granted US patent for the 
optical MASER.

1960

July 7, 1960: Hughes holds a 
press conference to announce 
Maiman’s achievement.
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Age after the LASER (1961→…..)

1961 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→…..)

1964: Townes, Basov and Prokhorov for their 

fundamental work which has led to the construction 

of oscillators and amplifiers based on the maser-

laser-principle.”

1966: Alfred Kastler wins the Nobel Prize in 
physics for his method of stimulating atoms to 
higher energy states.

1981: Arthur Schawlow and Nicholaas Bloembergen 

receive the Nobel Prize in physics for their 

contributions to the development of laser 

spectroscopy.

2018: Arthur Ashkin, Gérard Morou, and Donna 

Strickland,. Ashkin's work was based on the 

realization that the pressure of a beam of light could 

push microscopic objects and trap them in position

2023 → Experimental methods that generate attosecond pulses 

of light for the study of electron dynamics in matter.



D
a

y
 O

n
e

PAGE 14



LASER

PAGE 15

Laser main components
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Laser main components
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Conditions for getting Laser

Stimulated Emission Amplification

Metastable state Population inversion
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Stimulated Emission
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Amplification



LASER

PAGE 21

Population inversion
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Meta stable state
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Rate equation
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Rate equation
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Rate equation
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Einstein coefficients
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Think

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 time

     Enjoy your day 
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