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PRELIMINARY DATA

R. Hamm, Accelerator-Industry Co-Innovation Workshop, Feb 6, 2018, Brussels, Belgium

Total sales of accelerators 
is ~US$5B annually

About 47,000 systems have 
been sold, 
> 40,000 still in operation 
today

More than 100 vendors 
worldwide are in the 
accelerator business.

Vendors are primarily in 
US, Europe and Japan, but 
growing in China, Russia 
and India



The role of accelerators in Physical and Life 

Sciences

“Instruments have a life of their own.
They do not merely follow theory; often they
determine theory, because instruments determine
what is possible, and what is possible
determines to a large extent what can
be thought. The telescope, the microscope,
the chronograph, the photograph: all gave
rise to a blossoming of theoretical understanding
not possible before their invention”

Hankins & Silverman,
Instruments and the Imagination

From L.Rivkin EPFL



We now have a growing local accelerator R&D community ? Can we imagine a future 

accelerator (or several) in Norway during the next decade ?

• Medical systems surely, but not easy to engage local accelerator experts at scale at such a facility. They 

are mainly delivered as complete systems, medically qualified (e.g. from protons to ions, maybe FLASH of 

various flavours, maybe also for some isotopes – PET, Theranostics). 

• Larger research machines as synchrotrons or FELs too ambitious (community, cost, etc).  

• Let us look at compact electron linacs and some potential uses. There are design challenges to address and 

optimisation needed for specific applications, there are industrially available parts but often not complete 

systems. 

• Can such linacs serve as research facility where both accelerator (and detector) experts can thrive, and 

engage a user community in academia, research or industry ?

• What is small: size 2-15m, price 5-10 MCHF, electron energy 5-50 MeV (with plasma maybe much more). 

Covers medical systems, isotopes, irradiation, ICS, neutron production and more.   

• In Norway we have expertise in machines using normal conduction RF and plasma, but also SCRF 

conceivable  - and we have experience in use of the such machines (e.g. CLEAR) 

• Some examples to consider, not exhaustive, in the following  



19th July 2024
Laurence Wroe | Compact Electron Linacs for Research, Medical, and Industrial Application: 
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