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National research facility for synchrotron light

• Canada’s only synchrotron light 
source.

• Owned by the UofS and funded 
primarily through federal funding.

• Operating since 2005 for open user 
access.

• One of 20 of its type in the world.

• Used by thousands of researchers 
from Canada and around the 
world. View over CLS beamline experimental floor.
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250 MeV Linac
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Booster Ring
2.9 GeV 

Storage Ring

CLS Accelerator Complex
2856 MHz 250 MeV
electron linac
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0.25-2.9 GeV
booster
cavity

500 MHz Superconducting
2.9 GeV Storage ring cavity

250 kV DC 
electron source

171 m
Circumference
Storage Ring
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https://www.lightsource.ca/public/tours.php#VirtualTour



CLS Electron Injection Scheme
• Linac: 250 MeV, 1-140 ns, 3 nC, 1 Hz rep. rate. (booster limit)

• Booster Synchrotron: 0.25 – 2.9 GeV, 1 Hz ramp, 65% eff. to SR

• Storage Ring: 0.5 nC every 3-4 minutes across 500 ns train

1 second 500 ns 1 day

Booster Ramp Stored Bunches Top-Up User Beam
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CLS Operations Evolution

• Decay mode: linac used every 8 hours to fill storage ring

• Top-Up: mode every 2-3 minutes require 0.5 nC from linac

• Currently limited by RF power

2005-2017 2018-2020 2021-2023 2024-2029
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CLS Emerged from SAL

Sir John Cockcroft, Nobel laureate, 
turns the first sod for the 
Saskatchean Accelerator Laboratory. 
May 10th 1962. University of 
Saskatchewan President J.W.T. Spinks 
watches.

Present linac dates from this era.
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CLS built on historical SAL established in 1962
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New Linac
• Funded project 2022-2025

• Negotiating contract with
industry

• Dark period ~4-5 months in
2024

• Old SAL linac 2856 MHz

• New linac 3000 MHz synchronized 
with 500 MHz ring frequencies

• Design with SLED RF pulse 
compression and half length
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Linac Technical Requirements
Parameters Values Units

Nominal Beam Energy 250 MeV

Minimum Beam Energy in any RF failure mode 180 MeV

Beam charge 3 nC

Bunch Train Length, 1 to 70 bunches at 500 MHz (2 ns

RF buckets)
1 to 140 ns

Center energy stability (pulse to pulse) ≤0.1 %

Energy Spread ≤0.5 %

Normalized Emittance (1s) (X or Y) ≤50 π mm·mrad

Injector Frequency 3000.24 MHz

Booster Synchrotron RF Frequency 500.04 MHz

Injector Nominal Repetition rate 1 Hz

Modulators and Klystrons Repetition Rate 1 to 60 Hz
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CLS Accelerator Tunnels Continuous Evolution
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