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Accelerator physics –
the Norwegian past

• Rolf Widerøe (1928): 

use alternating electric fields to 

accelerate charged particles

• First circular accelerator: 

Betatron

->  inspired Ernest Lawrence 

(Berkeley) to build a proton 

cyclotron (1931)

• First radio frequency linear 

accelerator (LINAC)
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LINACS

• Drift tube linac – Widerøe
• Energy gain: E = eNgapVRF

• Period length increases with velocity l = v/2f
• RF phase changes by 180° while the particles travel inside the tubes, 

i.e. while the 
electric fields point 
in the “wrong 
direction” the 
particles are 
shielded by the 
drift tubes

• higher frequencies (> 10 MHz) were not practical, because the drift 
tubes would act more like antennas

• when using low frequencies, the length of the drift tubes becomes 
prohibitive for high-energy protons, e.g. 3 m at 20 MeV

gap 1 gap N

l1 lN-1



Accelerators

• Betatron – a circular induction accelerator



Accelerators

• Van de Graaff accelerator –

an electrostatic accelerator

(1931/32)

• Bergen Van de Graaff

• first machine built by Odd 

Dahl for cancer treatment

(1939)

• First nuclear physics machine: 

1950
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Accelerator complex – synchrotron 

• Rolf Widerøe, Odd Dahl:

• Members of CERN’s 

Proton Synchrotron design 

team (1953-1959)

• Rolf Widerøe, Kjell Johnsen 

• Conceptual design of a 

collider: Widerøe (1943)

• Construction of the 

Intersecting Storage Ring 

at CERN: 

Johnsen (1964-1971)

George Collins (Brookhaven), Odd Dahl, Rolf Widerøe and Frank Goward (1952)

A CERN foundation meeting (1953) 


