


TRIUMF is located on the
traditional, ancestral, and
unceded territory of the
Musqueam people, who for
millennia have passed on their
culture, history, and traditions
from one generation to the next
on this site.

TRIUMFOs home has always beer
a seat of learning.




TRIUMF's evolving research activities

TRIUMF Research Programme

Nuclear
. physics
| TRIUMF community research programme '
technologies physics

components shown at right (from our 20-
year vision)" vy &

| TRIUMF has had a recent NRC ACOT
(Advisory Committee on TRIUMF) review, '

which reviewed the science programme "

| Slides from the three science divisions are

appended to this talk, showing the breath
of the research underwayE " metkcine & materias

science

| EACOT continues to evaluate our
collective research as world class




ACOT Debrief - message from chair

TRIUMF Sta# and Students,"

The Advisory Committee on TRIUMF very much enjoyed our visit last week and would like to thank
you all not only for the work that went in to preparing for and executing our visit, but also for the
work you do every day. $TRIUMF is an important facility in the international scientibc landscape
and clearly the crown jewel in CanadaOs research enterprise$You all have made signibcant
progress toward building ARIEL and preparing for new science opportunities with IAMI, while
maintaining your cutting-edge research in physical sciences, life science and technology. $"

You have a large challenge ahead of you as you position TRIUMF and Canada for even greater
scientibc achievements in the coming years, but you are up to the task. $The scientibc and
technical talent throughout the ranks, as well as your leadershipOs capabilities were very evident to
us.$We look forward to following your progress and celebrating your achievements. "

Thanks again for all you do,"

Sherry Yennello (for ACOT)



TRIUMF Five-year
Implementation Plan



Budget 2024 Outcome - Request

Refurbishing legacy facilities

¥ As noted last year, TRIUMF received b
~$400M for operational support in budget Y
2024, starting April 2025 Operational excellence

1AMI

¥ This was reduced from the requested iy -
$450M, which has impact on what we can — N
deliver pomeste researen eeosystem '

Site maintenance -
¥ We are now in this funding cycle Talent and rining =
Major deferred maintenance
Five core themes of the request: it =
Innovation & commercialization
1. Deliverin infrastructure f [ ' t ional researc
g new Infrastructure 1or science impac lmemahor:al h -
2. Ensuring operational excellence T -
3. Training the diverse talent of tomorrow —
ARIEL operations
4. —
5.

Evolving TRIUMFOs program towards the future Heat map visualizing various funding-level scenarios, including
those of reduced funding from the $450M request



Implementation Plan scenarios

I ARIEL and IAMI completion re-a%rmed as primary objective of the next bve-year plan”

| Three scenarios were evaluated, with substantial input from community, university members, Board of
Governors, NRC, etc:"

1. Returning to an eight-month operational cycle for ISAC, delaying operations of IAMI into the next
pbve-year period and e#ectively deferring ARIEL construction and operations well beyond existing
pve-year plan'

2. A single extended shutdown of the main accelerator for a year in 2026 to complete ARIEL
construction as debned by the CFI criteria. This allows focus on ARIEL during that period without
distraction (and will require rigour), yet obviously impacts ISAC and CMMS, and medical isotope
production "

3. The status quo of longer shutdowns over the next four/Pve years to provide some spare capacity
for ARIEL construction. This implies continued six month shutdowns, which impacts science and
medical isotope production - this is actually closer to the scenario put to government "

I (Fourth scenario of securing an additional $50M operation funds viewed as unachievable)



5-year plan scenario considerations

More +ve
Less +ve

Less -ve
More -ve

Scenarios

1 (Defer ARIEL/IAMIZ |2 (Extended Shutdown)

8-month cycle)

(Delay ARIEL/IAMI;
onth cycle)

Non-negotlable elements

Compensation

Deferred Maintenance

Operational Excellence

Considerations

Position TRIUMF for next 5YP

Maintain domestic scientific userbase / excellence

Maintain international scientific userbase / excellence

Talent Development (also ‘compensation’ above)

Complete and operate ARIEL

Complete and operate IAMI

Complete BL1A Refurbishment

Financially secure - operations & capacity

Medical isotope production

Manage reputation with users

Maintain reputation with international collaborators

Manage reputation with government

Manage reputation with business partners




Implementation Plan Core Deliverables

| Deliver science from the Advanced Rare Isotope Laboratory (ARIEL)

1. Deliver 5000 hours of radioactive isotope beam to ISAC by the 2029
operational year"

2. Ensure ARIEL is ready for Gate-4A in the TRIUMF project management
process by 2027"

I Complete and operate the Institute for Advanced Medical Isotopes (IAMI)
3. Initial operations of the IAMI facility in 2026 "
I Refurbish key infrastructure and systems

4. Replacement of key components of Beamline 1A, supporting material
sciences and isotope production, during planned shutdown periods



NRC Contribution Agreement Schedule B

SCHEDULE B

Funded Activities

The following activities shall be undertaken by TRIUMF or its controlled entities, in alignment with
the financial information in Schedule C.

1.

TRIUMF commits to following core deliverables:

(a) Ensuring ARIEL is ready for Gate-4A in the TRIUMF project management process

in 2027

(b) Delivery of 5000 hours of radioactive isotope beam to ISAC in the 2029 operational

year
(c) Initial operations of the IAMI facility in 2026

(d) Replacement of key components of Beamline 1A, supporting material sciences

and isotope production, during planned shutdown periods

Ebut we are also committing

to support as broad a science

and innovation programme as
possible

—

10

Core deliverables now
threaded through CA, 5YIP,
governance groups,
community discussionskE

TRIUMF will support the Canadian scientific community by providing access to its
experimental facilities as well as technical and scientific support. TRIUMF will provide
support for:

(a) On-site science: RIB nuclear physics; quantum materials & technologies; life
sciences; theoretical subatomic physics; UCN/nEDM.

(b) Off-site collaborative research, and science projects (ATLAS; HL-LHC; ALPHA;
Hyper-K; DBD)

(c) Science operations undertaken as part of the Institute for Advanced Medical
Isotopes (IAMI)

(d) Other on- or off-site science initiatives undertaken using resources provided under
this Contribution Agreement.

TRIUMF or its Controlled entities or Affiliates, will undertake activities to commercialize
TRIUMF's research and technology activities for the benefit of Canada, in alignment with
the provisions of the Contribution Agreement and in particular with the provisions set out
in Article 5 regarding Security, Article 9 regarding Intellectual property and Article 10
regarding Traceable Economic Benefit.



Long shutdown planning



Long Shutdown 2026

I Planning for the long shutdown of the main cyclotron is now completed *

I Project plans for the three main infrastructure are geared towards the long shutdown

I Quarterly Review of Project priorities reworked to ensure priority projects will be
delivered"

I Core work packages for ARIEL and IAMI are distributed, identifying critical facility
groups™

I 2025/27 operational cycles debned to ensure students and postdocs secure
required data for graduation”

| Oversight structure is debned and in place through the Leadership Team and Project
Management Oversight Group

12






QRPP redesign for resource simplicity



Next strategic planning cycle
starts in Spring 2026



TRIUMF Strategic Planning Cycle

| The introduction of a 20-year Vision process allowed TRIUMF to move to a new model for
strategic planning, which provides clarity on a funded programme of work "

| The 20-Year Vision provides governance, community and laboratory engagement to
discuss potential options for the future TRIUMF direction. Will be refreshed quinquennially. "

| The 5-Year Request for Support builds a detailed proposal for federal operational support
which will allow the brst steps in the 20-Year Vision. One-o# document(s)."

Following funding being awarded, the 5-Year Implementation Plan builds a funded
programme of work, aligned with the 20-year Vision and the 5-year request for Support.
This allows clarity of objectives given the funding available. "

| The objectives within this 5-year Implementation Plan have been encoded into the
Contribution Agreement in this cycle.

16



TRIUMF Strategic Planning Cycle




Lessons from the five-year
request for support for LRP



Lessons learnt from 5-year RfS

I Communications 101: know your audience, and who the target for all documents is (for
us, that was actually Finance, through ISED, PMO, PCO, E) "

| Provide details relevant to the audienceE two pager brief for political engagement,
request for support summary or full document for ISED (depending on level), detailed
spreadsheets for Finance"

I Engage all stakeholders along the way (for us it was the community, university
leadership, NRC, funding agencies, E) "

| Sequencing the Vision, Request for Support, Implementation worked well to allow
message to evolve for stakeholdersg "

| For the LRP - who is the audience? If itOs NSERC we are just slicing a bxed pot; we
should make the objective to grow NSERC/CFI support so itOs ISED and FinanceE

19



What aspects of request resonated?

20

| Key messages that resonated over last two years are still relevant”

| National resilience: couched around COVID and MVM production, but now
even more relevant; development of HQP, intellectual capability, SAP as an
engine for innovation and science"

| International, multidisciplinary research: cementing Canada in the international
research ecosystem"

| Mission-driven: linking the work we do naturally to the broader mission the
government has"

I note that the science itself was not the key selling point "

I Good luck to the SAP LRP team - this is vital work at a really important time!



Thank You
Mercl
Hay ce:p g'"

www.triumf.ca !
@TRIUMFLab



Accelerator
Division Update

Oliver Kester
Director, Accelerator Division

ACOT #57, Spring Meeting,
April 28-30, 2025

April 28, 2025

Topics:
f Accelerator operations
update

f Status of projects of the last
5 Year Plan (5YP)

f Refurbishment in the new
5YP - BL1A project

f ARIEL project update

Discovery,

accelerated



Responsible for:

Accelerator
Operation
Driver and RIB
accelerators
Operation Life
Science Division
cyclotrons

Update: Structure of the ACC Division

Vacuum
Cryogenics
Power
Convertors
Beam
Instrumentation
Accelerator
Engineering
Physics and
Beam lines

Operations of
Medical
cyclotrons for
BWXT
Operation of the
Solid State
Facility (STF)
and Isotope
Production
Facility (IPF)

Beam optics
simulations
Beam line and
accelerator
design

Beam Delivery
ARIEL e-linac
Automatic
Beam Tuning
and machine
learning for
beam tuning

High Power RF
Low Level RF
Superconducting
RF

Cavities

Laser Application
High Power
Target systems
Remote

Handling

Target and target
station
technology
development



Accelerator
operations
update

Discovery,

accelerated



Overview of 2024 Operations — Driver Beam Delivery

f Cyclotron availability this year was the
lowest it has been in the past 25 years.

f The milestone (initially May 2nd) for 4
cyclotron available Aon May 24th.

Various issues:

Resonator latching mechanism failures,
misalignment of the resonators, and vacuum
leaks upon closing of the lid Afull lid down
sequence was completed 3 times.

f Other major events:

f RF conditioning and related RF issues. In
week 22, the IPA tube socket was damaged
requiring extensive repairs.

f Warmup of the Linde-1630 cryo-generator in
week 30 due to a power bump.

f RF matching and diagnostic issues in week
32 that required extensive tuning for stability

f Asecond full warmup of the Linde-1630 in
week 38 due to two PLC modules failure led
to early start of mini-shutdown.



System

RF
Vacuum
Site Power
Controls

Magnet Power Supplies
BeamTrips

lonSource

Inflector

RFControls
Diagnostics
ElectrostaticBeamlines
Targets

HumanFactors

Safety

Services

Overview of 2024 Operations — Cyclotron Annual Delivered Hours

Downtime
(hrs)

674.0
123.2
45.1
27.5

19.6
18.7
16.5
8.6
8.1
7.3
3.5
2.1
1.1
1.1
0.5
956.6




Overview of 2024 Operations — RIB delivery

Total 2024 Targets and lon

Sources (TIS) downtime 500 hrs
(% 62 of total RIB downtime)

The major contribution to TIS downtime

last year was the failure of the FEBIAD
target ion sources:

f Heater voltage limit issue
f HVissues

f Yields from IGLIS below the threshold

Target Type

3 UCXx

f The cyclotron delay did offset the RIB availability. 2 T
f First year with scheduled machine development periods for Model-Coupled 1 SIC
Accelerator Tuning (MCAT) and machine learning. 3 TiC

f Also 30 hours ISAC RFQ amplifier and controls issues



Operation outlook 2025

f Budget forecast and allocation focused on MRO, ARIEL and BL1A. Significant
reduced refurbishment funds outside of BL1A due to front loading of ARIEL budgets.

f Maximized beam delivery and priority for student thesis work - delivering high-priority
EEC-approved experiments.

f Reduction of cyclotron maintenance and beam development to provide > 7 months
of beam. OLIS operation — facility coordinator (FC) not on call, but additional staff is
seconded.

f Some high risk / high gain target ion source combinations (including FEBIAD). In

case of target failure or low yields, no firefighting activities
AEtarget ion sources crew is moved to the ARIEL project.

f Work coordination group will support beam delivery and project work in 2025 also
In preparation of the LS26.
f BL2A beam delivery May 22
f BL1A beam delivery June 3

Discovery,
accelerated



Status of projects
of the last 5 Year
Plan (5YP)

Discovery,

accelerated



Refurbishment activities

Outcome of the $25M complement activities (need
Gate 4B review):

Cyclotron:

f RF system and remote handling systems refurbishment
projects have been completed.

f New horizontal injection line will be completed by the mid of
May, the new injector 12 by the end of the year.

ISAC:

f Target hall infrastructure, Target Module TM 3 refurbishment
and laser ion source (TRILIS) projects have been completed.

In this 5YP the cyclotron refurbishment, cyclotron control system
upgrade, and the RIB delivery improvements will continue.

One of the new project in an early stage AReplacement of the
Intermediate Power Amplifier (IPA) of the cyclotron.

The system has caused major downtime in the last two years.



Replacement of the horizontal injection
beamline

Scope:

f Cyclotron horizontal injection beamline from the 11 and 12 300 kV
terminals to the start of the (new) vertical section

f New vacuum boxes, diagnostics, vacuum system,
stray field compensation, optics, buncher and controls

Status:
f Beam line installation completed
f Beam diagnostics monitors calibrated and installed

f Electrical and mechanical services completed,
all cables are installed and connected

f EPICS controls commissioning is in progress

f Vacuum is established and first beam sent
through for beam line commissioning

10



New Injector |2

Scope:
New ion source, new 300 kV terminal and all services

Status:

f

Almost all fabrication is completed and all
vacuum boxes assembly and testing completed

lon source is ready, beam measurements done at I3 test stand

Most of the components are installed in the terminal or ready
for installation:
0 Motors, generators, HV-transformers, power supplies, vacuum

pumps, acceleration column, diagnostic chamber, gas system etc.

Most of diagnostic assembly completed
(last items to be installed)

|2 beam transport section mostly installed (and aligned)
Electrical services installation ~40% completed
Mechanical services installation ~20% completed
Controls ~50% ready

Demonstrated at test stand: H-
emittance at 1 mA:
20.8 um (design goal: 20 pum)

11



HL-LHC crab cavity cryomodule project status

f All money has been committed, and parts will be rec  eived before
June 30, as required by the funding agreement

f First prototype RFD cavity was received from JLab and requalification test
completed and 110% successful — all new test infrastructure worked well!
Warm and cold measurement results matched all JLab results Athe cavity
was then conditioned to a higher performance — ready for series testing!

f New clean room commissioned and cryomodule assembly equipment
prepared.

TR-2
JL
—

conditioning

12



Refurbishment
INn the new 5YP
- BL1A project

Discovery,

accelerated



Accelerator refurbishment in 2025-2030

f Cyclotron RF reliability improvement
AEshort term Intermediate Power Amplifier (IPA)

f Cyclotron Control System (CCS) upgrade
(short term)
ATRIUMF Control Centre (end of the 5YP)

f BL1A refurbishment (major deliverable)

From 2027 on (preparation for higher beam intensity operation):
f Replacement of old BL2A and 1A power supplies

f Cyclotron (Inflector upgrade, beam instrumentation, cryopumps and preparation of
LINDE-1630 cryoplant replacement) and further Cyclotron RF refurbishment

f Remote handling infrastructure, waste disposal preparation and tooling

f ISAC target module (TM) 2 and 4 refurbishment

f ISAC-I RF system (Solid State Amplifiers and LLRF)

f RIB delivery improvements including upgrade of beam diagnostics and ion sources
f TRIUMF resonance laser ion sources TRILIS upgrade

14



BL1A project scope

Redefined refurbishment project

1.

2.
3.
4

Removal and onsite storage of old T2 collimator and Triplet Quadrupoles

Build of new replacement collimator and associated remote handling tools

Purchase of 3 or 4 new quadrupole magnets, and build of necessary vacuum chamber, alignment stands, etc.
Installation of new collimator and new quadrupole lenses and new shielding if required to

accommodate new magnets

Integration and commissioning of new components (including cooling,
beam diagnostics, controls, power supplies, etc.)

15



Triplet replacement

f Radiation hard magnets: mineral insulated conductor (MIC),
Indirect cooling of conductor in lead-tin solder
/Ereduced clogging of cooling water channels

f Looking to both options, double doublet and triplet — two vendors are
contacted for quotes.

f Beam optics simulation including the collimator will be completed
soon and the

quadrupoles will be
order afterwards.

16



ARIEL project
update



Completion of the ARIEL project

Requires the target hall infrastructure for
both stations

(shielding, target building infrastructure, gas
handling, HV infrastructure, vacuum systems)
Target and RIB modules and beam
dumps including the medical target and
transfer system

Beam line 4 North (BL4N) and the electron

beam line and the integration, testing and
commissioning of all systems

Required for the ramp up in operation :
f Spenttarget decay storage vault

f Target production infrastructure
(laboratories)

f Offline target acceptance stand — TISA
completion

f HV infrastructure for APTW

E-linac upgrade to full performance

f CANREB operation (EBIS, RFCB and HRS)

~~

module
storage

AETE
APTW

electrons

2000t of steel
and concrete

18

Hot cell facilities consisting
of maintenance cell and
target disposal cell

spent o\
target o
storage ‘oea“\

9 \le‘s



Recent progress highlight

f Hermetic target vessel (HTV) assembly completed; TISA rebuilt, and
services connected.

f Target & lon source frontend assembled in the lab and aligned; APTW Target
lon Source Front End assembly complete and placed into hot cell for remote
handling validation tests.

f Major progress on the other sub-systems: Target module, Converter module,
AETE Gamma dump, AETE support structure cooling panels, medical module.

f Target Pit shielding construction & concrete pours — more layers completed
f RIB transport modules — staging (in ISAC-1) and assembly readiness

19




ARIEL project programme organisation and timeline

Accelerated timeline through
additional focus and resources in
LS26, the ARIEL project team is
planning to complete the installation of
all major systems and infrastructure in
early 2027 achieving commissioning
readiness later in CY2027.

Three major components:

The ISOL target stations and beam
lines, the medical target system and
ARIEL operation ramp-up (with e-
linac, CANREDB, target labs, etc.).



ARIEL project planning status

Resources:
f LS26 will release TRIUMF staff from normal
operational duties to work on the completion of ARIEL
f In preparation for 2026, a number of groups and
departments outside the core ARIEL team have taken
ownership of Design, Build,
Procurement, Assembly and
Installation for subsystems or
equipment.
f Adds approximately 35 additional staff
to the ARIEL team

Budget:

f Budget planning completed and
TRIUMF's contribution is implemented
in the budget forecast for the whole 5-
year plan.

f Budget also accounts for the ramp-up
of beam operation to achieve 5000
hours RIB delivery in 2029.

21



Physical Sciences
Division
Updates

Rituparna Kanungo
Director Physical Sciences

crystal molecule atom nucleus nucleon guark, electron



PSD Organization Chart and Personnel update

Centre for Molecular

Nuclear Physics Particle Physics Theory
& Material Sciences
(CMMS)
Head : S. Kreitzman Head : C. Ruiz Head : O. Stelzer Head : P. Navratil
Scientilic Science ARIEL Experiment
Computing Technology Operations
Head : R. Talirout Head : F. Retiere Head : M. Alcorta

| A new Department, ARIEL Experiment Operations, has been created by
structuring the Nuclear Physics Department.

TRIUMF, ACOT Metting, April 28 - 30, 2025



PSD Organization Chart and Personnel update

Centre for Molecular Nuclear Physics Particle Physics Theory
& Material Sciences
(CMMS)
Head : S. Kreitzman Head : C. Ruiz Head : O. Stelzer Head : P. Navratil

| A new Board Appointed Employee (BAE) Research Scientist has been hired |
Particle Physics Department for the TRIUMF Ultracold Neutron Project (TUC,

Noah Yazdandoot from PSI joining TRIUMF in August 2025

Scientilic Science ARIEL Experiment
Computing Technology Operations
Head : R. Talirout Head : F. Retiere Head : M. Alcorta

| A new Department, ARIEL Experiment Operations, has been created by
structuring the Nuclear Physics Department.

TRIUMF, ACOT Metting, April 28 - 30, 2025



FYP Implementation Plan : 2025 beamtime priorities

| Prioritize graduate students (GSRA and GSV) needing data from TRIUMF exper
to graduate.

' Nuclear Physics : All (7) students & more, needing data have beamtime scl
" CMMS : All (1) student needing data has beamtime scheduled.

| Prioritize scheduling EEC approved High Priority experiments.

' RIB shifts scheduled /requested (Nuclear Physics): 362 / 386

' Stable Beamtime shifts scheduled (Nuclear Physics) : 336

' I NMR shifts scheduled / requested (CMMS) : 92 (9860)

' " SR shifts (CMMS) scheduled / requested (until summer): 539 (76G4
' UCN shifts scheduled / requested (Particle Physics): 115 1%

I Prioritize scheduling of ACTAR experiments (MOU with France - CNRS IRL)

| At least one experiment scheduled for each beamline facility.

TRIUMF, ACOT Metting, April 28 - 30, 2025



Physical Sciences contributions to ARIEL & BL1A refurbishment

Science Technology
« Target gas systems (Detector group)
¥ 7 different sub-projects
» Electron beam raster system (DAQ and electronics development groups)
» Machine protection system (Conceptual development group)

Nuclear Physics
» Simulations for dose rates from ARIEL targets (J. Behr)

+ Work on CANREB EBIS and RFQ (A. Kwiatkowski)
+ Work on CANREB/ARIEL High-resolution separator (C. Ruiz & A. Lennarz)
+ ARIEL test stand related to mass marker development (S. Malbrunot)

ARIEL Experiment Operations
» e-LINAC machine protection system (M. Alcorta)

Scientific Computing
» Automated RIB beamline tuning (W. Fedorko)

CMMS
. Leading the coordination of BL1A refurbishment (S. Kreitzman)

TRIUMF, ACOT Metting, April 28 - 30, 2025



CFI proposals submitted for IF2025 with TRIUMF as partner

Canada Foundation for Innovation (CFI) funds large infrastructure, 40% CFI funds + 60% matching funds from p

1 ATLAS-Tier-1: Simon Fraser University lead; $13.4M Particle Physics
1 RadMol : University of British Columbia lead; $17.3MNuclear Physics
1 TUCAN: University of Winnipeg lead; $24M! Particle Physics

| 1 University of Calgary; $16.7M Particle Physics

1 CanFINDD: Simon Fraser University lead; $8.1MParticle Physics

| - University of Manitoba lead; $31.7M Accelerator Physics

Results expected in late 2025

B nfrastructure to be located in Canada

TRIUMF, ACOT Metting, April 28 - 30, 2025



CMMS : M9H beamline project update

Completion target by summer 2025
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Nuclear Physics : Mass measurements (i GRSED

N = 20 shell gap 2,
Increases from
minimum at32Mgs
towards3iNa enhance
to unboundsO?

¥New record for shortest half-life of RIB in MR-TOF

44—

towards neutron drip-line

Schematic of TITAN setup

Submitted to Physical Review Letters

¥
¥Flatter & trend pushes expected neutron

Enabled by p2n converter target e
dripline and r-process path

TRIUMF, ACOT Metting, April 28 - 30, 2025



Nuclear Physics

BeEST -  ryllium lectron-capture with uperconducting
unnel junctions

Constraining the neutrino wavepacket by precisely measuring the energy
width of the recoil daughter nucleus emitted in the electron capture decay
of 7Be.

The’Li energy spectrum is measured to high precision by directly

embeddingBe into a high-resolution superconducting tunnel junction that
IS operated as a cryogenic sensor.

TRIUMF, ACOT Metting, April 28 - 30, 2025



Nuclear Physics : re-accelerated beams

EMMA + TIGRESS

Novel4He target Measured cross sections are smaller than predicted by TALYS calculation:

IRIS

Transfer reaction measurement with only 200 pps enabled by IRIS sdhaget

TRIUMF, ACOT Metting, April 28 - 30, 2025



Particle Physics

» TRIUMF
¥ . ultra cold neutrons for neutron electric dipole momen
¥ . X17 dark boson search via electron scattering
+ CERN
¥ . Precision Higgs and Standard Model measurements
¥ . Antihydrogen experiments for matter-antimatter

¥ Detector R&D (DRDs)

+« KEK/J-PARC
¥ T2K/Hyper-K : Neutrino oscillation - search for CP violation

» PSI
¥ PIONEER : e-g universality test

+ SNOLAB
¥ NnEXO 0&!" search with36Xe
¥ SuperCDMS LLow mass dark matter detection from elastic scattering with nuclei

TRIUMF, ACOT Metting, April 28 - 30, 2025



Particle Physics : TRIUMF - TUCAN

Highest priority:cleaning isopure helium-4from
alr contamination X

¥ew GM freeze-oupuriber from Japan

¥oulk cleaning using the TUCAN source cryostat in
progress

¥manufacturing our owsuperleak

¥isotopic purification of natural helium down to around 101! of 3He
using superfluid fountain effect

Yconcept design complete

¥manufacturing and first testing planned at KEK

I"#$%

v

I"H$Y08
O+ &- /&
)01(/2(34

¥M D> cryostatis being assembled in Japan

¥ D, puriber on its way from KEK to TRIUMF

¥GM cryocooler compressors installed

¥equest for quote for pressure piping deuterium exhaustongoing
¥huclear extraction ductdesign is being bnalized, materials on order

L "HE%&H ("B) H+

TRIUMF, ACOT Metting, April 28 - 30, 2025



Particle Physics : TRIUMF - DarkLight

+ Magnetic Peld mapping is in progress for the dipole spectrometer magnets
+ Scattering chamber and stands shipped from MIT to TRIUMF

+ The remaining two GEMs are on track to arrive from Hampton University

+ DAQ development for the GEMs at TRIUMF is progressing

+ Trigger assembly is well underway

Spectrometer magnet Model of setup Scattering Chamber

Courtesy : E. Cline

GEM
Courtesy : K. Pachal

TRIUMF, ACOT Metting, April 28 - 30, 2025



Particle Physics : CERN

ATLAS

¥ More than 2400 ATLAS ITk sensors probed at
SFU/TRIUMF.

¥ SFU/TRIUMF team delivered two mitigation
strategies for sensor cracking.

¥ Closing of ATLAS started, new Small Wheels
moving back to position. First stable beams
expected on May 3, 2025.

ALPHA

¥ Determine the 2S hyperfine splitting in
antinydrogen. Comparing results with those
obtained in hydrogen constrain the chargeb
paritybtime-reversal symmetry (CPT)-violating
coefficients in the standard model extension
framework

¥ AD/ELENA antiproton beam resumes May 5, 2025
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Science Technology : Single photon detectors

UV sensitive SIPM$ Probability of UV photon in a silicon crystal. The measured quantum yield values are
lower than previous reports. impacts sensitivity of low-mass dark matter search

Light-only-Liquid Xenon Experiment (LoLX)

European Physical Journal C (accepted)
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Science Technology : Applications & Technology transfer

¥Neutron Emission Spectrometer with General Fusion
On track for detector operation in 2026

¥Underwater ranging (LIDAR) with Envisioning Labs
On track for proof of concept system completion in June 2025

¥Single Photon Air Analyzer with SenseNet
- EUREKA Resilience grant submitted
- Proof of concept work system with digital single photon detector chip from
Heidelberg (Peter Fischer) to be completed in 2025

¥Early forest bre detection modality assessment with SenseNet
New MITACS Elevate grant submitted
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Scientific Computing : ATLAS Tier -1 Centre

< High reliable availability of distributed computing operations (Data
processing, storage, user analysis)

< 2024 - special funding award secured from the Digital Research Alliance
of Canada & the BC Government. This is bridging support until CFl
IF2025.
0$4.05M (capital for equipment and operations)

< Leading improvements to automated tuning of RIB beamlinesB@ts
(Bayesian Optimisation for lon Steering)w/ ACC

< Quantum-assisted generative Al
*For calorimetric simulation @ATLAS @ HL-LHC
o PublishedePJC(Letter)

< ML applications for science projects
*ALPHA ;: JHEP in review
*Water Cherenkov
*Real-time ML on FPGAs for triggering @ATLAS

< Multi-disciplinary highsocietal impact projects- cross divisional
*TIIGR: Therapeutic Isotope Imager with Gamma Rays
o Progress in detector concepts and image reconstruction mgthods
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Nuclear Physics Particle Physics

arXiv: 2411.06310 - submitted in PRC

arXiv:2410.06144; accepted for publication in JPG _ )
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