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The 3000-year road 
to modern radio science

Historical milestones:

Amber and lodestone
Static electricity and magnetism
Electromagnetics
Wireless communications
International collaboration: URSI



• Thales and Lucretius

• Peregrinus and Gilbert

• Franklin and Coulomb

• Volta, Ørsted, Ampère

• Faraday and Maxwell

• Hertz, Popov, Marconi



Thales (624–546 BC)
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Petrus Peregrinus
(Pierre de Maricourt)

Epistola 
Petri Peregrini
de Maricourt
ad Sygerum
de Foucaucourt

(1269)

Part 1: 10 chapters (magnets)
Part 2: 3 chapters (compass and 

perpetuum mobile)



William Gilbert 
(1544–1603)



Tractatus sive Physiologia Nova de Magnete, magneticisque Corporibus, et de 
magno Magnete Tellure; sex libris comprehensus; plurimis & argumentis & 
experimentis demonstrata

• Book I: Ancient and modern writings on the
Loadstone

• Book II: On Magnetick Motions

• Book III: On Direction (turning towards
magnetic poles)

• Book IIII: On Variation (declination)
• Book V: On Declination (inclination)

• Book VI: On the Globe of the earth, the great
magnet (Earth rotation caused by magnetic
force)

• Of electricity only one chapter in Book II



Stephen Gray 
(1666–1736) 

Conduction of electricity



Electricity in the 
18th century



Leyden jar
Ewald Jürgen von Kleist (Pommer 1745)
Pieter van Musschenbroek (Leyden 1746)



Leyden jar ... excellent capacitor



Benjamin Franklin 
(1706–1790)



Alessandro Volta 
(1745–1827)





Hans Christian Örsted (1777–1851)

July 1820





André-Marie Ampère (1775–1836)



Michael Faraday (1791–1867)

• electromagnetic induction (1831)
• Faraday law, Faraday cage, Faraday

rotation, generator, rotator, 
permittivity, electrochemistry, 
diamagnetism, concept of field t∂
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E → M               M → E 

— full interaction of electricity and magnetism—

E
M



James Clerk Maxwell (1831–1879)
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Heinrich Hertz 
(1857–1894)

• experiments 1888: electromagnetic waves
as light

• except: through walls and past corners
• a dipole radiates well, especially when

half-wave
• fast current variations? oscillating spark!



Hertz’ experiments 1887–88

50 MHz (inductor + ”dipole antenna”)



Towards wireless:

• Optical telegraph
• Resistive telegraph

• conduction of electricity
• Inductive telegraph

• induction (electro/magnetostatic)
• Electromagnetic telegraph

• radio waves



Claude Chappe (1763–1805)



Wired telegraph



William Henry Preece (1834–1913)
Chief Electrician of British Post Office

The Americans have 
need of the telephone, 
but we do not. We have 
plenty of messenger 
boys.



Detector of radio waves, coherer
• galvanometer

– not sensitive to AC

• loudspeaker
– not sensitive to fast

variations

• Hertz spark gap
– weak sensitivity

• 1890 Eduard Branly
• discharging Leyden jar reduces greatly the resistance of metal powder; 

shaking restores the resistance

• 1892 Oliver Lodge
• (electric cohesion), (Branly: ”radioconductor”)



Aleksandr Stepanovich Popov (1859–1906)

• was aware of the
experiments by Lodge

• 1895: receiver for 
thunderstorm detection



Guglielmo Marconi 
(1859–1905)



Over the Atlantic 
• 12 December 1901 
• Poldhu (Cornwall) – Signal Hill (Newfoundland) 

2900 km !
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Towards international co-operation

• Maritime radio (Titanic 1912)
• Companies (de Forest, Telefunken, Marconi)
• Competition, interference

• need for administration and frequency allocation

• Belgium: King Leopold II and King Albert I
• communications in Congo with radio links
• Dr. Robert Goldschmidt

• International Research Council 1919



• 1914: Commission provisoire international de télégraphie 
sans fil scientifique

• 1919: Union international de radiotélégraphie scientifique
• 1st General Assembly: July 1922 Brussels

• Belgium
• France
• United Kingdom
• USA

• Commissions in 1922:
• Measurement Methods and Standardization
• Radio Propagation
• Electromagnetic Field
• Radio Goniometry
• Atmospheric Disturbances
• Liaison with Operators, Practitioners, and Amateurs

• 2nd General Assembly: Washington D.C., 1927
• 11 Member Committees
• Wave propagation, ionosphere



• Commission A         Electromagnetic Metrology
• Commission B Fields and Waves
• Commission C         Radiocommunication Systems and Signal Processing
• Commission D         Electronics and Photonics
• Commission E          Electromagnetic Environment and Interference
• Commission F          Wave Propagation and Remote Sensing
• Commission G          Ionospheric Radio and Propagation
• Commission H          Waves in Plasmas
• Commission J           Radio Astronomy
• Commission K          Electromagnetics in Biology and Medicine



General Assembly (and Scientific Symposium)

• Scientific Programme: Progress + state of the art
• Science vs. technology ?
• Community

• Global coverage, relations to sister Unions and ICS,  
ITU, publications

• Awards
• Young Scientists Programme & Student Paper 

Competitions
• Membership issues (free, benefits, reduced fees, 

correspondence, discounted page charges)

• 1st GA: Brussels (1922)

• 2nd GA: Washington D.C. (1927)

• 3rd GA: Brussels (1928)

• 4th GA: Copenhagen (1931)

• 5th GA: London, UK (1934)

• 5th GA: Venice and Rome (1938)

• ….

• 33rd GASS: Montréal (2017)

• 34th GASS: Rome (2021)

• 35th GASS: Sapporo (2023)

• 36th GASS: Krakow (2026)



44 Member committees
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