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Outline 

• A very good year for science so far: 

– Science highlights from the Division 

 

– New science capabilities 

 

 

• PS Division news and updates 

 

• Conclusion 

 

 

 



TRIUMF and its users…in the Physical Sciences Division 

 

Nuclear Physics 
ISOL RIB facility 
 Nuclear Structure 
 Nuclear Astrophysics 
 Fund. Symmetries 

CMMS 
Centre for Molecular and 
Material Science 
  (mSR) 
 CMMS (bNMR) 

Particle Physics  
 Ultra Cold Neutrons 
 ALPHA & ATLAS @ CERN 
 T2K in Japan  
 ….and more 

 

Sci Tech Department 
 Detector  
 Instrumentation 
 DAQ 
 R&D and support 

Theory Department 
 Nuclear Physics 
 Particle Physics 



Flux /s 

Lumin.  /s-mm2 

βNQR 
βNMR 
8Li, 9Li, 

11Li,11Be, 31Mg 

1.0e7 1.0e7 

1.0e7 1.0e7 

M9H* µ+, 
µ− (est)  

7.5e5,e4 
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M20 
C&D µ+ 

5.5e5 
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M15 µ+ 7.5e5 

6.0e3 

CMMS, excellent user support 

• High productivity 
• Developing new 
  capabilities 
• Liquefier system  
  commissioned 
• Committed to M9 

 
• More Automation 

Partnership with the UBC SB-QMI: 
New TRIUMF position as part of 
CFREF initiative 

 



Particle Physics: ALPHA / UCN 

• ALPHA-2 highlights: 

– Charge neutrality test to10-9; e+ 

mass & charge (Nature 2016) 

– First laser spectroscopy, 10-10 

level (Nature 2017) 

– 200-fold Improved microwave 

spectroscopy (Nature, in press)  

 

UCN Program: 

1st  neutrons November 2016 
 
 
 
 
 
 
 
 
UCN source: 

Source cryostat installed shutdown 

Project Review June 

UCN production August 2017! 

  

 



Particle Physics:  ATLAS  / T2K 

• Phase 1 Installation 2019-20  

• New Small Wheel 

• LAr electronics 

• Phase 2 Installation 2024-26 

• New Inner Tracker (ITK) (clean room) 

• ATLAS Run 2 is well underway 

• Higgs boson characterization 

• Tier-1 performing well 

• Smooth 24x7 operations 

• T2K/HyperK status 

– Successful data taking till April 

• Doubled the statistics of the neutrino mode 

• Result and press release soon 

– NuPRISM and T2K-II receive Stage-1 by PAC 

– Rapid progress in HyperK  

• Dec.  Funding approval if successful 

 



Theory highlights 

• Research on: 

• exotic Higgs decays at the LHC and future colliders 

• new theories and tests of dark matter 

• searches for new gauge bosons in precision experiments and cosmology 

• particle physics explanations for the 8Be anomaly 

 

 

 

• New theory cluster consisting of 10 nodes with 32 cores/node and 256 GB 

memory/node 
 



Nuclear Physics: highlights ISAC exp. with theory 

Electric Dipole Polarizability of 48Ca 
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EMMA: installation completed 

• Installation of the Electromagnetic 
Mass Analyzer EMMA completed in 
TRIUMF’s ISAC-II experimental hall!  

• Commissioning experiment with 
beam Dec. 2016 

• Ready for on-line experiment in 
2017  



ISAC experiments 

Nuclear Physics: 

• 5.6 12h-shifts per experiment 

 

• 15 RIB + 4 OLIS  experiments 

 

• ~ 1.1 NP publication per 

experiments (last 5 years) 

 

• Lots of developments for new 

capabilities or new beams 

Nuclear Physics Experiments 

CMMS: βNMR/NQR 

• Development coordinated with the Beam Strategy Development Group 

– Joint Group between Accelerator Division and Physical Sciences 

  Division plus User Representative (Iris Dillmann) 

– Ch. Ruiz contact for questions 



User needs: beam development 

Beam Development very successful so far: 
TIS & Beam Delivery Groups worked very hard! Thank you! 
Much learned & gained. New elements. New isotopes.   



Beam Development Strategy 

 

• Moving Forward: 

• Consultation with Users through Facility or Experiment Collaborations 

to be sent out this month 

• Prioritize LOIs / Experiments that require beam development  

• “Top Five” List 

• This will help focus development, allow user feedback and be current 



User Support Updates  

• We have a new user support system: 
– User liaison coordinator: M. Pavan 

– User liaison scientists 
• SAP RIB: M. Alcorta 

• CMMS Rib and muSR: I. KcKenzie 

• Pion, muon, electron, and proton test beam: S. Yan 

• Science technology services: T. Lindner 

 

– Will help with on-boarding, EEC-proposals, beam 
requests, setting-up of experiment, etc 

– User survey after experiment or service completion 
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User Support Updates  



Conferences, workshops, summer schools; connect to users 

•   Theory Workshop in 2017 

 “Progress in Ab-Initio Techniques in Nuclear Physics,” Feb.28- Mar.03 20 

  

•    Winter Nuclear and Particle Physics Conference, Banff   

– Canadian conference to bring students and post-docs together: 

– Organized together with SNOlab and universities 

 

• ARIS conference  

– Jointly organized by TRIUMF and FRIB/MSU 

– Flagship conference for RIB sciences 

• APS DNP in Vancouver 

 

• NuInt 2017 

– Neutrino Interaction conference  

– TRIUMF co-organizer 

 with Toronto and York 

 

 
 

 

 

 
 

 
 

 

 
 

 

 

 

 
 



Canada’s national laboratory 

for particle and nuclear physics  

and accelerator-based science 

TRIUMF: Alberta | British Columbia | Calgary | Carleton | Guelph | 

Manitoba | McGill | McMaster | Montréal | Northern British Columbia | 

Queen’s | Regina | Saint Mary’s | Simon Fraser | Toronto | Victoria | 

Western | Winnipeg | York 

Thank you! 

Merci! 

Follow us at TRIUMFLab  


