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Linacs – protons & ions
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“High-frequency power generators, developed 
for radar applications, became available after 
World War II. A … new and more efficient high 
frequency proton-accelerating structure … was 
proposed by Luis Alvarez and co-workers at the 
University of California. … A 1-m diameter, 12-m 
drift-tube linac with a resonant frequency of 200 
MHZ .. accelerated protons from 4 to 32 MeV.”

T. Wangler, “RF Linear Accelerators”.
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A)  Time structures

B)  Multi-cell synchronism 

C)  Linear motion

D)  Radio Frequency Quadrupoles

E)  Beam losses & haloes
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13.1  Typical technology map (PIP-II)
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A)  Time structures



Accelerator Physics, USPAS 2024Peggs & Satogata

13.2  Macropulse time structure
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13.3  Spallation Neutron Source
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13.4  SNS  H- chopping & stacking
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13.5  Ramping the RF voltage every macropulse
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B)  Multi-cell synchronism 
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7.5  Multi-cell 
cavities
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13.6  Multi-cell 
synchronism factor
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C)  Linear motion
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13.7  Reference 
phase φr
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13.8b  Unbalanced radial 
impulses at cavity ends
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13.9  Singlet & doublet focusing
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D)  Radio Frequency Quadrupoles
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13.10  RFQ vane structure: cross-section & top views
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13.11  Accelerating & focusing efficiencies,  A &  X
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13.12  Profile of the 4.5 m ESS RFQ vanes
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E)  Beam losses & haloes
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