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High power linear accelerators have been developed as essential tools for modern 
scientific research. Increasing the beam intensity, often leads to challenges from 
space charge effects, which are most pronounced in the RFQ (Radio-Frequency 
Quadrupole) accelerators due to the low beam velocity. This inaugural lecture will 
introduce the basic principle of RFQ accelerators and novel design approaches 
using dedicated emittance transfers along the RFQ.  
 These approaches can achieve not only efficient machines but also brilliant beams. 
Using examples of real RFQs developed for some recent projects, the beam physics 
behind these two new approaches as well as two well-known methods will be 
discussed.                                                                                        
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