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Let us explore the role of
Sean Connery (007)

for laser development …

Shirley Bassey, Sean Connery, Gert Fröbe
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Filmszene aus Goldfinger 1965
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movie made in 1964!

Short History:

• 14.01.1965: Film debut „Goldfinger“

• 1962 first cw visible laser (HeNe) 

• 1961 first continuous wave (cw) laser (Helium-Neon)

• 1960 realisation of a pulsed laser (T. Maiman, Ruby)

• 1958 invention of the laser (optical maser)

.D. White and J.D. Rigden. Proc. IRE 50, 1697 (1962).

A.L. Schawlow and C.H. Townes. Phys. Rev. 112, 1940 (1958), 
G. Gould (Patent 1974)

T.H. Maiman. Nature 187, 493 (1960).

A. Javan et al. Phys. Rev. Lett. 6, 106 (1961).

Shirley Bassey, Sean Connery, Gert Fröbe
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Don Herriott, Ali Javan

and William Bennet

(left to right) 
with the first ever

Helium-Neon-Laser
(Bell Laboratories)

 = 1,15 µm

 Ref: History of Gas Lasers, J. Hecht, Optics&Photonics News Jan. 2010
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(Left to right) Dane 
Rigden, Alan White and 
Bill Rigrod having a 
discussion in the laser lab 
at Bell Labs, 1963. The 
long HeNe laser on the 
bench is emitting about 

80 milliwatts of power 
at 632.8 nm.

Ref: Recollections of the first continuous visible laser, A. White, Optics&Photonics News, Oct 2011
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What is so fascinating about laser light?
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Laser light concentrates energy

in space

in color

in time

(© D. von der Linde (1941-2024))

How is laser light different from candle light?
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concentration in space

 collimation and focusability

single color, monochromasy

 interference, diffraction

concentration in time

 short pulse laser, optical half cycle

laser cutting, welding …

information transport

laser surgery

 Ref: TRUMPF Werkzeugmaschinen GmbH

 Ref: myBody.de
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Antoine-Laurent de Lavoisier (1743-1794)

Musée des Arts et Métiers, Paris

focusability

dm

Ref: http://historyofscience.free.fr/Comite-Lavoisier/f_galerie_sur_lavoisier.htm, gemeinfrei



Maser & Laser – Historical Review

monochromasy

Émilie du Châtelet 1706-1749
Maurice Quentin de La Tour (1704–1788) (Privatsammlung, gemeinfrei)

dm
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concentration in time
 Library of Congress Prints and Photographs Division; https://www.loc.gov/pictures/item/97502309/
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… a generator
of ideas …

1912

 ETH-Bibliothek Zürich, Bildarchiv / Fotograf: Langhans, J. F., gemeinfrei
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Albert Einstein

conceived in 1917 the concept of

stimulated emission:

The basic mechanism of light amplificiation leading to the Laser

Laser = Light Amplification by Stimulated Emission of Radation
for comparison: LED = Light Emitting Diode

(stimulierte)
Absorption

stimulierte
Emission
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Progress was inspired by

electronic oscillators:

alternating current (AC)  tube oscillator magnetron maser laser

The Laser did not result from optical research!

increasing frequency

decreasing wave length
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Basov

Prokhorov

Townes

1964

 Video: Laserfest 2010, Optical Society of America
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E 
= 

h


It was debated for a long time, whether „inversion“ could be created
in experiments. 1953 Townes and colleagues proved inversion!

Charles Townes‘ conclusion (~ 1950): 
At high frequencies radiation can only be amplified with atoms and molecules

The crucial points:

attenuation

so called

„Inversion“
amplification
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G = 25 GHz 

 = 1,2 cm

 = 2,45 GHz,  = 12,2 cm

The evolution of coherent electromagnetic radiation

dm



Maser & Laser – Historical Review

Townes inversion maker
(adapted from his nobel lecture, Nobel Foundation)

Wolfgang Paul‘s quadrupole

inversion line!

Physical Review
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The race for the laser was ignited in 1958:
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The winner wrt the „optical maser“:
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1927 - 2007
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 Ref: Beam. The Race to Make the Laser, J. Hecht, Optics&Photonics News Jul. 2005
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Patent Fight
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• Schawlow-Townes-Patent 1959-1976
Townes:     Income occasionally 2-3-fold of

his annual salary as a professor, 
but predomimantly for the „Research Foundation“

• Gould-Patent 1976 – 1993
Income in its last year 7,5 Mio $
(late award made it lucrative!)
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1960

I. I. Rabi

A. SchawlowC. Townes

W. Lamb

Columbia University New York

The scientific advent of the lasers is a matter of „schools“, too:
(Example: USA and Germany)

= Nobelpreis = Laserpionier

H. Kopfermann

J. Franck

W. Paul

H. Maier-Leibnitz

H. Sponer

Göttingen

R. Mößbauer

H. Dehmelt, 

O. Stern

Hamburg

R. J. Oppenheimer

M. Born

General Electric

Bell Laboratories

IBM

MIT/Lincoln

W. Paul

H. Kopfermann

Several german physicists,
e.g. W. Kaiser, H. Welling and more

numerous scientific offsprings …
e.g. H. Walther, P. Toschek, T.W. Hänsch, 
G. Werth, R. Blatt, E. Otten, W. Ketterle, 
W. Demtröder, D.M., …
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Miniaturisation: the most crucial laser for economy!
(in the end for science, too!)

Selected aspects of laser evolution (I):
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2025:  63  years of diode lasers …

diode laser =
LED with integrated mirrors

High power diode lasers

Multi stripes generate
up to 100 kW !

applications: welding, 3D-printing, …

 Ref: Vom hässlichen Entlein zum Schwan, D. Bimberg, Physik Journal 11 (2012)
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Robert N. Hall (far right)
and his team at 
General Electric 1962

R. N. Hall, M. Fenner, J. D. Kingsley, T. J. Soltys, and R. O. Carlson,  Coherent Light Emission From 

GaAs Junctions, Physical Review Letters 9, 366 (1962).

 Ref: The Diode Laser, R. Dupuis, Optics&Photonics News April 2004
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The blue miracle

Shuji Nakamura, 

UC Santa Barbara

vorher Nichia Chemicals, Japan

Times Square 1998 

author of a scientific.
fairy tale (~ 1990)

GaN shines blue!

Nobel Prize 2014 dm
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The success of diode laser/leds:

• Direct conversion of electrical into light energy
(~ 50% efficiency)

• Connects the worlds of electronics and photonics

• The color can (almost) be „dialed“.
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Optical half cycles (~ 1 fs!)

Selected aspects of laser evolution (II):
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Scientific applications:

Dynamics of chemical and biologal processes

Practical relevance:

Material processing with high quality
(e.g. eye surgery!)

Nobel Foundation, nobel prize 2023
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Short pulses are a consequence of laser coherence !!

constructive interference!!

destructive interferenzdestructive interferenz
time

femtosecond pulse
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W. Sibbett‘s Ti-Sapphire Laser
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Strickland

Mourou

Agostini

l‘Huillier

Krausz
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This is our femto-
second flash

This interaction generated
attosecond xray flashes

Nobel Foundation
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From the point of view of technology,
the 21st century will be the century of the photon

(and hence lasers and quantum technology)
US Department of State


