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Canadian ATLAS group
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Current ATLAS-Canada Management
Spokesperson, PI (07-15, 23--):       Rob McPherson, Victoria/IPP
Deputy spokesperson: Alain Bellerive, Carleton
Physics coordinator: Max Swiatlowski, TRIUMF
Computing coordinator: Isabel Trigger, TRIUMF
EDI coordinator: Heather Russell, Victoria

39 Universities/Labs  with 39 (33 FTE) faculty*
38 postdocs, 72 graduate students, ~ 25 undergrads/year

additionally engineers and technicians
*Includes 5 IPP Research Scientists, 6 CRC (4 former, 2 new)

Institutes
Alberta
Carleton
McGill
Montréal
SFU
Toronto
TRIUMF
UBC
Victoria
York

Leading physics program, strong educational & training role

Many leadership roles in ATLAS: Deputy Spokesperson, Management 
committee chairs, Physics Coordinator – detailed in grant request 

Founded in 1992:             Michel Lefebvre, Victoria 
Spokesperson (94-07):    Bob Orr, Toronto 
Spokesperson (15-23):    Peter Krieger, Toronto
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ATLAS-Canada Faculty Group

39 faculty represent 
33 FTE

Anticipate some 
retirements by 
2030 
 → set hours to 0

.. but expect to 
have new hires too 
(not in table)
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Equity, Diversity and Inclusion

Formed an EDI Committee and led by an EDI Coordinator (2023) 

● Meet monthly to discuss EDI and HQP training issues
● Foster an inclusive environment and improve support for all HQP
● Will form a connection with new ATLAS EDI Office 
● Encourage folks to access the CERN Ombuds office and similar offices at 

universities
● Prepared a “Diversity in Hiring” recommendations document
● Run an ATLAS Canada annual demographics survey 

○ recurring strong message that our HQP struggle financially
● Working on improving sense of community in ATLAS Canada

○ Annual workshop with career panel
○ Mattermost chat channel
○ Kudos newsletter celebrating awards and graduations
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HQP Training
● ATLAS provides excellent training activities:

○ Induction day, analysis software tutorials, advanced software 
tutorials, weekly lecture series, oral/written skills practice

● Rely on postdocs to help train and support students, especially for 
students based at CERN

● HQP need access to more professional development opportunities, 
particularly to prepare for non-academic careers
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● Annual workshop in 
Canada with a strong 
HQP focus

● Opportunity for 
presentations

● Networking & 
community-building

● Panel discussions

Left: ATLAS Canada Workshop, SFU, May 2025
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Strong record of completed HQP (last decade)
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PhD StudentsMSc Students
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Strong record of completed HQP (last decade)
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Postdocs
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LHC Schedule
● The LHC and HL-LHC: Run to 2041

○ Long Shutdowns (LS) for installation of detector upgrades
○ Physics analysis will continue for many years to come

■ Students will be writing theses with ATLAS analysis even when 
working on hardware for post HL-LHC projects
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Computing for ATLAS - I 

Canadian Tier-1 centre stores and reprocesses 10% of ATLAS data
● run by TRIUMF at SFU, 24/7 availability, dedicated facility
● funded primarily by CFI IF competitions

Two Tier-2 federations in Canada, running on DRAC resources
run by Alliance personnel, mostly with HEP backgrounds

● CA-East-T2: Waterloo (Graham →Nibi) 
● CA-West-T2: SFU (Cedar→Fir), Victoria (Arbutus cloud)
● RRP resource request every 3 years to subatomic/space resource 

allocation committee
● We depend on Alliance resources being upgraded regularly (not all at 

same time!)

10



13 June 2025 IPP AGM

Computing for ATLAS - II

Recent Tier-2 status:

● 2020-2023: Canada delivered the pledged T2 disk (5% of ATLAS T2 total) 
and delivered almost twice the pledged T2 CPU (through fairshare, when 
available)

● 2024: delivered ~160% of CPU pledge even with Waterloo down, but 
were only able to pledge 8.4 PB of our 10 PB disk share
○ For the last few, months, we have not been able to deliver even 

that: Waterloo (and occasionally SFU) storage was offline. 
○ T1+T2 CPU remains ~pledged level.

● 2025 allocation should allow us to recover, but…
○ Due to hardware replacements, the 2025 allocation is projected to 

start in July (though it’s not clear all the hardware will be available 
before September)

○ currently, we can provide only 7.9 PB of 11.5 PB pledged T2 disk, 
although our 2025 allocation (starting in July) is 13.8 PB and our 
2024 allocation was 8.4 PB
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Computing for ATLAS - III
Requirements go up with the data-taking rate and size of dataset:

● Given the increased requirements of HL-LHC, we need to prepare requests 
now with >2030 in mind to make sure the hardware and networking exist

● Require more dCache(-like) disk for ATLAS than Alliance currently has for 
everyone, so this isn’t just a question of filling out a form: requires that they 
buy suitable storage systems and we must build the storage we need!
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Requirements for ATLAS (not just Canada!) computing from LHCC-G-182. 
Run 4 now starts in 2030, so short reprieve!

https://cds.cern.ch/record/2802918/
https://cds.cern.ch/record/2802918/
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ATLAS Physics

● 1388 total papers 
submitted

○ 28% have strong 
Canadian involvement

● New: 18 papers with Run3 
data!

● Publications are enabled by 
efficient operations, 
reconstruction, and 
performance
○ Important Canadian 

contributions to all
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Spectacularly rare process: 500x less common than single Higgs production

● Key for measuring κλ, the Higgs boson 
self-interaction

● 1σ observed sensitivity: 
   progress towards discovery at HL-LHC!

Physics Highlights: 
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ATLAS-CONF-2025-005
ATLAS Briefing 

First LHC search to 
use 300/fb of data!

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-005/
https://atlas.cern/Updates/Briefing/Higgs-Self-Interaction-Run-3
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● Challenging topologies are an increasingly important search area
● “Emerging jets” occur when dark sector

quarks shower and hadronize into 
metastable dark mesons

● motivated by DM models

Physics Highlights: Emerging Jets

15

ATLAS Briefing
EXOT-2022-31

● Uses a dedicated trigger 
developed for Run 3 and 
advanced ML-tagging 

● Significant Canadian 
contributions

https://atlas.cern/Updates/Briefing/Shedding-Light-Dark-Sector
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-31/
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Physics at the HL-LHC
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Higgs Properties Vacuum Stability

Higgs Self-coupling VLVL Scattering

HL-LHC physics 
projections updated 
for input to European 
Strategy Update

● Significant gains 
over last round of 
projections in 
many cases

● Higgs self-coupling 
to 28% accuracy!

ATL-PHYS-PUB-2025-018

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/
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ATLAS Upgrades for HL-LHC
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● Proposed instantaneous luminosity of 7.5 × 1034 cm-2s-1 (μ≈200)
○ Necessary for the desired 10x increase in integrated luminosity

■ Rate and accumulated dose causes problems for some detector subsystems
■ Need for pileup suppression becomes crucial issue for detector upgrades

● Planned L0 trigger scheme with rate of 1 MHz is incompatible with 
existing tracker and calorimeter readout electronics

1. Tracker will be entirely replaced by a new, all-silicon tracker (ITk)
■ Pixels at low radius, strips at higher radius, coverage to |η| = 4.0 (from 2.5)

■ 160 m2 of silicon, almost half the cost / effort of the Phase-2 upgrades
2. Calorimeter on- and off-detector electronics will be entirely replaced
○ Multiple technical leadership & management roles in both projects
○ Funding from CFI (IF 2017)
○ Involvement of industry in some tasks 
○ Local infrastructure at production sites in place

■ Both projects are in the production phase

● Also other upgrades - Canada is involved only in the ones listed above 
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Inner Tracker Upgrade (ITk)
Canadian contributions include:
● 50% of hybrids (module readout) for                                                                                 

the Endcap Strips system
● All silicon-strip modules for “petals”

○ These make up the endcap disks
○ Canada producing 84 of these, or about 20%

● Silicon sensor QA (50%) and QC
● ASIC probing and dicing (50%)
● Interlock crates 

18

 

Canadian CFI-funded infrastructure. Now beginning module/petal production phase
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● Digitize and stream calorimeter data from new on-detector electronics to 
new off-detector electronics at 40MHz

● As already done for the new Phase-1 digital trigger which will remain in 
place for the HL-LHC era 

LAr Calorimeter Upgrades
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● Strong        contributions to:
○ HEC readout ASIC 
○ LASP board design/testing, 

including algorithms for 
energy  and timing 
reconstruction

○ LASP firmware

Phase-1 digital trigger (in use for Run-3)

Phase-2 readout path

ASIC production complete 
(including for       HEC ASIC)

Half-crate test imminent at BNL

Production testing underway
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Funding Challenges
Large number of HQP, and attracting more

● Our financial support doesn’t always keep up with the poverty line
● We asked NSERC for enough support to keep our HQP while paying 

them “just enough”
● Did not receive enough money. Consequently:

○ Limiting grad student admissions (losing good applicants)
○ Reducing the number of postdocs
○ Limiting faculty visits to CERN: makes it difficult to operate ATLAS 

and pass on knowledge
● Together, this limits our contributions to ATLAS operations, 

upgrades, and Canadian physics output
● There are also likely cost overruns from detector upgrades

○ No clear funding mechanism for Canadian share
■ Includes central ATLAS infrastructure needs (“cost to 

completion”)
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Summary
● ATLAS at the CERN LHC continues operation, analysis and upgrades

○ Over 1000 papers published to date
○ Direct Canadian contributions in ~ 28%

● Canadian detectors: working well, but require effort to run
● Canadian detector upgrades: proceeding, but still a lot to do

○ Integration + commissioning @ CERN requires people!
● Pushing precision of Higgs & other precision studies, looking ahead 

to Higgs self-coupling measurements at HL-LHC
● Computing increases needed, but matching  purchases to our needs 

is challenging for Tier-1 and especially in DRAC
● Attracting more good students than we can properly support, 

forcing cuts 
○ despite an outstanding review and SAPES scores 

We continue to work on extracting benefits from our investments in 
the LHC
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Backup slide: 2025 turn-on
p-p collisions @ √s = 13.6 ongoing

● Detector performing well
● working through various issues

○ water leaks
○ gas leaks
○ All addressed

● Continuing data-taking
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