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Story of Alfred Nobel

1833-1896
Contributions that have conferred the 

greatest benefit to humankind in the 

areas of Physics, Chemistry, 

Physiology or Medicine, Literature, 

Economics and Peace.

621 prizes to 992 laureates

(1901- 2023)

117 prizes to 225 laureates in 

Physics

Known for: inventing 

dynamite and holder of 355 

patents



Guess………………

First Nobel Prize in Physics: W.C. Rontgen (X-rays, 1901)

How many times Nobel prize 

in Physics was awarded?:

112 times (1916, 31, 34, 40, 

41, 42)

Two times Nobel prize award 

winner in Physics:

John Bardeen 

(Superconductivity, 1972)

(Semiconductors, 1956)

Nobel Prize in Physics for 

Einstein and Newton:

Photoelectric effect (1921) 

and Nil

How many times Nobel Prize 

was awarded to laser based 

concepts:

Seven



Light and Nobel Prizes



Light, Lasers and Nobel Prizes

2017: Gravitational wave detection and 

laser interferometery 

2020: Observation of black holes building 

on laser guide star adaptive optics
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Year Nobel Laureates Contribution

1964 Charles H. Townes, Nicolay G. 

Basov, Aleksandr M. Prokhorov
Maser

1981 Nicolaas Bloembergen, Arthur 

Leonard Schawlow
Precision laser 

spectroscopy

1997 Steven Chu, Claude Cohen-

Tannoudji, William D. Phillips
Laser cooling of atoms

2000 Zhores I. Alferov,Herbert Kroemer Semiconductor lasers

2005 John L. Hall,Theodor W. Hänsch Frequency comb 

generation with mode-

locked lasers

2009 Charles K. Kao , Willard S. Boyle, 

George E. Smith 
Fiber optic 

communication

2018 Arthur Ashkin, Gerard Mourou, 

Donna Strickland
Optical tweezer and 

generating USP

2023 Pierre Agostini, Ferenc Krausz

and Anne L’Huillier
Generating attosecond 

light pulses



Nobel prizes and Lasers
Year Nobel Laureates Contribution

2018 Arthur Ashkin, Gerard Mourou, 

Donna Strickland
Optical tweezer and 

generating USP

2009 Charles K. Kao , Willard S. Boyle, 

George E. Smith 
Fiber Optic 

Communication

2005 John L. Hall,Theodor W. Hänsch frequency comb 

generation with mode-

locked lasers

2000 Zhores I. Alferov,Herbert Kroemer Semiconductor lasers

1997 Steven Chu, Claude Cohen-

Tannoudji, William D. Phillips
Laser cooling of atoms

1981 Nicolaas Bloembergen, Arthur 

Leonard Schawlow
Precision laser 

spectroscopy

1964 Charles H. Townes, Nicolay G. 

Basov, Aleksandr M. Prokhorov
Maser



Nobel Prize in Physics for 2018…..

For ground breaking invention in the 
field of laser Physics.

Optical tweezers make it possible 

to observe, turn, cut, push and pull 

with light.

With ultrashort and intense laser 

pulses, we can see events that 

previously seemed instantaneous. 



Nobel Prize in Physics 2023

Time to 

explore the 

world of 

electrons!!!



for experimental methods that generate attosecond pulses 

of light for the study of electron dynamics in matter

• In 1987, Anne L’Huillier discovered that many

different overtones of light arose when she

transmitted infrared laser light through a noble

gas.

• In 2001, Pierre Agostini succeeded in

producing and investigating a series of

consecutive light pulses, in which each pulse

lasted just 250 attoseconds.

• At the same time, Ferenc Krausz was working

with another type of experiment, one that made

it possible to isolate a single light pulse that

lasted 650 attoseconds.



for experimental methods that generate 

attosecond pulses of light for the study of 

electron dynamics in matter



for experimental methods that generate attosecond pulses 

of light for the study of electron dynamics in matter

Agostini and his group developed a 
technique called Rabbit, or 
“reconstruction of attosecond 
beating by interference of two-
photon transitions.”- String of laser 
pulses lasted for 250 attosecondsKrausz’s group used a slightly 
different method known as streaking
to produce and study individual 
bursts, each lasting 650 attoseconds. 

L’Huillier and her colleagues bested 
them both with a laser pulse lasting 
just 170 attoseconds.



10-9 s

10-12 s

10-15 s

10-18 s
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Light Makes Even the Shortest 

Event Measurable



Attosecond Applications



Books for Study:

1. K.R. Nambiar, Lasers: Principles, Types and Applications (New Age Inter-national

Publishers Ltd, New Delhi, 2014).

2. B.B. Laud, Lasers and Nonlinear Optics, 3rd Edn. (New Age International Pvt. Ltd., New

Delhi, 2011).

3. Ralf Menzel, Photonics (Springer-Verlag Berlin Heidenberg, New York, 2007)

Books for Reference

1. Richard L. Sutherland, Handbook of Nonlinear Optics, (Marcel Decker Inc, New York,

2003)

2. R.W. Boyd, Nonlinear Optics, 2nd Edn. (Academic Press, New York, 2003)

3. W.T. Silfvast, Laser Fundamentals (Cambridge University Press, Cambridge, 2003)

4. Y.R. Shen, The Principles of Nonlinear Optics, (Wiley & Sons, New Jersey, 2003)


