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200th anniversary of Darwin’s birthday
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Two passions: Hurdling and Teaching
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1975 annual report
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The year was 1976
• 1976 is the year of the discovery of the C quark! 
• The Glashow,Weinberg Salam model looks more and more promising
• U de Montreal has just received the second large NaI detector (MINA) to complement 

the TRIUMF one (TINA) and start a rare pion decay program. 
• At the SIN(now PSI) PAC meeting in June, Steve Weinberg learned that the SIN rare 

decay experiment has 6 events that looks like µ->e γ events.
• Via slow mail ( remember 1st E-mail was send in 1976!) the world gets in a frenzy and 

50 theoretical papers are published within 3 months on what it could mean. 
• We quickly convinced Jack Sample to change all our plans and mount a µ->eγ search 

using the set up for exp 23, building a cave with all the iron shielding piled up at the 
end of the meson hall for the TNF and all the concrete blocks we could find. 

• We got “ charter sheet” , gate 1,2,3,  reviews ,engineering and  safety reviews, EEC 
approval , schedule shuffled in M9 within a month and got to work.

• We sent an abstract to the “PANIC” meeting to be held in Zurich in Aug 1977 without 
committing to a number for the branching ratio. 
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Muegamma 1997
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1977
When I arrived in Zurich, I am 
cornered by our friends from SIN.
They want to know what our limit is 
( They know we have not confirmed 
their  6 “events “).

They confirm that they will present 
a upper limit.

Our final numbers are not revealed  
until the session on weak 
interaction . 

Steve Weinberg gives the plenary 
talk.
Lincoln Wolfenstein chairs the 
parallel session on weak interaction
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The Zurich meeting
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The Zurich meeting 
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Rare decay program
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Detector group/Electronics/DAQ 

• First TPC use in an 
experiment.

• Hermes TRD’s 
chambers

• RMC drift chamber
• E787 drift chamber
• Babar drift chamber
• T2K TPC’s
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Rare decay tracking chambers- LADD
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T2K cosmic ray event
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Weak interactions at TRIUMF?
• R.Feynman visited TRIUMF in the winter of 1974.
• I showed him the beginning of Bl1A, I was building with 

John Vincent.
• He asked me what I was going to do with it and I 

answered studying the weak interaction.
• He shuddered and said : At that low an energy? I don’t 

remember if I answered “ you surely must be joking Dr. 
Feynman “ but…. I should have .

• Anyway we did start a program in muon and pion decay 
parameters measurement, life time, and rare decays etc.
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Search for Right handed currents

• Sample layout
– Second level bullet
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Sample diagram

TWIST



Muon decay parameters

• Sample layout
– Second level bullet
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Sample diagram



Twenty years later
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In manifest left-right models, parity is partially restored with a Heavy 
mass Right handed W with = coupling strenght   

Present TRINAT 
3% Bν 37K result.

TRINAT goals of 
0.1% in Bν and Rslow
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RMC  collaboration
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From RMC to J-PARC
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• Recent results



Parity experiment
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Weak Nucleon-nucleon couplings
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collinear optical pumping 
for fast atomic beam (alkaline)

Polarized Beam at TRIUMF ISAC Phil Levy et al.

unpolarized 11Li

polarized 11Li

Major involvements in  
G0,Qweak, Moller exp. 
at J-LAB,
Polarized  proton Ion 
source for RHIC by 
A.Zelensky.
In the future
UCN at TRIUMF



PION physics
Chaos program

– Second level bullet
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Pion Nucleon
• Experiments to test the predictions of ChPT and 

determine the LECs of ChPT
• E560: Analyzing Powers for  πp elastic 57 to 

267 MeV
• E624: Differential Cross sections for (π,ππ) 
• E778: πp elastic in region of  Coulomb Nuclear 

Interference
• E862: Analyzing Powers for (π,ππ) 
• G.Hoehler: “These measurements will lead to a 

more accuate value of the Σ  term, and will be 
helpful in the search for violations of charge 
independence near threshold”



Dibaryon Investigations

• There was considerable excitement with reports 
of a π−pp resonance (the d’) which we 
addressed with three experiments

• E725: 4He(π+, π−)pppp using Regina cryogenic 
target

• E719: 4He(π+, π−pp)pp   using a Helium gas 
target to determine invariant mass spectra.

• E785: 3He(π−, π+n)nn  using Regina cryogenic 
target

• No significant dibaryon signal was observed



Pion Nuclear Experiments

• CHAOS provides good kinematical information 
for multiparticle final states with relatively large 
solid angle.

• E721: pion deuteron breakup investigating Delta 
N FSI

• E722: Pion Absorption mechanisms 
• E723: Pion Nuclear Reactions
• E653, E781: Pion induced pion production – FSI 

dependence upon nucleus for isospin 0 vs 2 
which many interpret in context of medium 
modification of interaction.Dec 200914th 27TUG AGM 2009



Where are all these data  used today:

• Just one example close to my interest is in the 
new generation of neutrino interaction Monte 
Carlo codes. ( Genie, Neut)

• In the T2K experiment we have to understand in 
detail the response difference of SK water 
cerenkov detector ( High pion momentum 
threshold) from the ND280 detector (low pion 
threshold, better Neutrino energy reconstruction) 

Dec 200914th TUG AGM 2009 28



Moe Kermani
Director, President and CEO
Moe Kermani brings to Bycast 
extensive experience with 
entrepreneurial technology driven 
companies. Before joining Bycast, 
Moe was the Chief Scientist and 
Director of Research and 
Development for Sonigistix 
Corporation, a world leader in the 
field of high performance audio 
systems. Previously, Moe was 
involved in physics research at the 
TRIUMF Particle Physics Research 
Laboratory. Moe holds a M.Sc. and 
Ph.D. in physics from the University 
of British Columbia, and he has 
been awarded several US patents 
for his work at Sonigistix.

40 under  40 award in 2001
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S.MacFarland UBC MSc 1993 2LT
M.Kermani UBC MSc,PhD 1993,1997 E624
G.Hofman UBC MSc,PhD 1991,1997 MWDC,E560
A.Ambardar UBC MSc 1996 pi0 detection
B.Jamieson UBC MSc 1999 E778
S.Buttazzoni U.Trieste MSc 1991 CFT
P.Camerini U.Trieste PhD 1992 E657
F.Bonutti U.Trieste MSc,PhD 1992,1996 E781
E.Fragiacomo U.Trieste MSc,PhD 1994,1999 E778
A.Fumagelli U.Trieste MSc 1998 technical
R.Baissalov U.Regina MSc 1996 E721
P.Hong U.Regina MSc 1996 E725
P.Bhargava U.Regina MSc 1998 pion abs.
K.Babcock U.Regina MSc 2001 E624,E862
H.Xu U.Regina MSc 2002 E721
J.Patterson U.Colorado PhD 2001 E560
J.Clark U.Melbourne PhD 2001 E719
J.Graeter U.Tuebingen PhD 1999 E725,E785
J.Paetzold U.Tuebingen MSc 1998 E725
H.Denz U.Tuebingen PhD 2003 E778

The students of 
Chaos



Chargex facility for (n,p) and (p,n) 
reactions
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Parker Alford and 
Peter Jackson

Robert’s 
box



Chargex facility
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Chargex impact
• From Karl Heinz 

Langanke:
• “(n,p) data from 

TRIUMF are the best 
source of information 
on electron capture 
rates for Supernovae 
modeling in the f/p 
shell region “

• (n,p)  at  zero degree 
and intermediate 
energies is dominated    
by the σ.τ operator.

• Get  Gamow-Teller 
strength distribution

• Electron capture rates   
48Ti,51V,55Mn,54,56Fe, 
58,60,62,64Ni, 
59Co,70,72Ge,76Se,90Zr,
208Pb
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Nuclear medicine in the 80’s
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Nuclear medicine
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µSR,MuSR,CMMS
• Initiation of the MuSR program:
• Hayano First PhD student to 

graduate at TRIUMF, Nishina 
Prize winner 2008

• T.Yamazaki ,Bunka Karosha prize 
2009, Nishina prize 1975

• S.Nagamiya, J-PARC director
• N.Nishida, chair of meson users in 

Japan.
• Brewer, Brockhouse medal 2008
• Fleming, Seaborg prize 2004
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The year was 1987
• Pre 1987: MuSR,µSR 

techniques developed but 
program in search of  a focus.

• After 1987: HTSC dominates 
the µsr program for a long time 
and still does to some extent

• Best YBCO samples coming 
from Walter Hardy’s lab at 
UBC

• Best technique to get 
coherence length and pairing 
symmetry

• Nobel prize to Alex Muller and 
Georg Bednorz1987
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1987

Dec 200914th TUG AGM 2009 38



New MuSR facilities
• Syd and Gerald are building the new MuSR 

facilities for the future
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RED GIANT at TISOL
• R. E. Azuma, L. Buchmann, F. C. Barker, C. A. 

Barnes, J. M. D’Auria, M. Dombsky, U. Giesen, K. 
P. Jackson, J. D. King, R. G. Korteling, P. McNeely, 
J. Powell, G. Roy, J. Vincent, T. R. Wang, S. S. M. 
Wong, and P. R. Wrean
Department of Physics, University of Toronto, Toronto, 
Ontario, Canada M5S 1A7
TRIUMF, 4004 Wesbrook Mall, Vancouver, British Columbia, 
Canada V6T 2A3
Department of Theoretical Physics, Research School of 
Physical Sciences Engineering, Australian National University, 
Canberra, Australian Capital Territory 0200, Australia
W. K. Kellogg Laboratory, California Institute of Technology, 
Pasadena, California 91125
Department of Chemistry, Simon Fraser University, Burnaby, 
British Columbia, Canada V5A 1S6
Department of Physics, University of Alberta, Edmonton, 
Alberta, Canada T6G 2J1 
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Red Giants
• 16N beta delayed alpha 

emission
• 16N beam( Dombsky/d’Auria)
• 4T solenoid not funded by 

NSERC
• Negotiated a  set of 4T  SC 

coils to be made by INR by the 
Lobashev group. 

New method found to get rid of 
electrons
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1993 Red giant 
publication in 
famous astrophysics 
newpaper:

The Toronto Star



Passing the baton
• A generation of 

pioneers  built and 
developed TRIUMF

• We had a lot of fun 
because we were 
given a lot of 
opportunities and 
freedom to explore 
what we fancied most

• New generation of 
talented researchers 
has joined the family 
and 

and  I wish they have 
the same 
opportunities.
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Merci!
Thank You!
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