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RF Acceleration

ÅRF accelerators utilize `rf cavitiesô or `resonatorsô

to contain EM fields

Å The cavity is sized to resonate at a particular rf 

frequency 

Å The cavity shape is designed to produce strong 

electric fields along the path of the charged 

particle 

Å The rf magnetic field induces surface currents on

the walls of the conductor that are responsible for 

Ohmic power losses
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Superconducting Technology

ÅOhmic losses can be greatly reduced by 

using superconducting technology

ÅCavities are typically made from Niobium 

(Tc=9.2k)

ÅSRF resistance is small but finite

ÅSC Niobium has a rf surface resistance ~five 

orders of magnitude lower than room 

temperature Niobium

ÅCavity performance is characterized by the

quality factor Q and the accelerating 

gradient Ea
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After accounting for Carnot efficiency SRF technology is ~100 times more efficient than normal RF
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SRF Accelerators in Canada



Canadian Light Source

First light source to use SRF 

technology from the beginning of 

operation in 2003

Utilize a 500MHz CESR-B cavity 

developed at Cornell University and 

built at Research Instrument, 

Germany 
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Canadian Light Source

ÅSRF cavity compensates beam energy lost to synchrotron radiation

ÅCLS has an on-going project to add a second cavity to the ring for redundancy 
and improved performance  

5/18/2022 T. Junginger ïAccelerator R&D at TRIUMF and UVic ïDESY M-Seminar 6/30



7SRF at TRIUMF

ISAC-II

SRF Facility

ɓNMR

ɛSR

eLinac

ÁThe TRIUMF SRF program began in 2000 to 

support the design and development of the 

ISAC-II heavy ion linac

ÁWe now have two SC linacs in operation

ÁThe 40MV ISAC-II heavy ion linac

ÁThe 30MV ARIEL 1.3GHz electron linac 

ÁTRIUMF also hosts important diagnostics in 

material science ïɛSR and ɓNMR 

ÁWe have an active program in student based 

SRF research to augment are operational 

capabilities 

ÁStrong collaboration with U. Victoria (Tobi 

Junginger)
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SRF Accelerators at TRIUMF

40MV ISAC-II SRF 

heavy ion linac 

@ 106 and 141 MHz 

in operation since 

2006

30MV ARIEL SRF 

10mA electron linac

@ 1.3 GHz

first beam 2014



TRIUMF SRF Facilities
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ÅThe legacy from the development of the TRIUMF superconducting linacs

is an SRF facility and know-how, unique in Canada,

ÅThe lab supports the in-house accelerator program, external 

collaborations as well as SRF research and, through NSERC funds, a 

varied student program in close partnership with U.Victoria
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