& TRIUMF

SRF
Development
In Canada

Bob Laxdal
TRIUMF

Discovery,
accelerated

2022-06-05



RF Acceleration

A RF accelerators utilize 'r f C avVviresonadossd o r
to contain EM fields

A The cavity is sized to resonate at a particular rf
frequency

A The cavity shape is designed to produce strong
electric fields along the path of the charged
particle

A The rf magnetic field induces surface currents on
the walls of the conductor that are responsible for
Ohmic power losses
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Type = E-Field (peak)
Monitor = Mode 1

Plane at z = 8

Frequency = 1.28858

Phase = 0 degrees
Maximum-2d = 4.36809e+807 VY/m at -41.8665 / 19.37 / -2.8082082e-815
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Superconducting Technology

A Ohmic losses can be greatly reduced by
using superconducting technology

A Cavities are typically made from Niobium
(Tc=9.2Kk)

A SRF resistance is small but finite

A SC Niobium has a rf surface resistance ~five
orders of magnitude lower than room
temperature Niobium

A Cavity performance is characterized by the
guality factor Q and the accelerating
gradient E,
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After accounting for Carnot efficiency SRF technology is ~100 times more efficient than normal RF
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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 Centre canadien
Light de rayonnement
Source synchrotron

Canadian Light Source

A SRF cavity compensates beam energy lost to synchrotron radiation

A CLS has an on-going project to add a second cavity to the ring for redundancy
and improved performance
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SRF at TRIUMF

A The TRIUMF SRF program began in 2000 to
support the design and development of the
ISAC-Il heavy ion linac

A We now have two SC linacs in operation
A The 40MV ISAC-II heavy ion linac
A The 30MV ARIEL 1.3GHz electron linac

A TRIUMF also hosts important diagnostics in
material science i ¢SR and bNMR

A We have an active program in student based
SRF research to augment are operational
capabilities

A Strong 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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