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TRIUMF 

TRIUMF is Canada's national 

laboratory for particle and 

nuclear physics and 

accelerator-based science 

 

Located in Vancouver, BC 



TRIUMF ISOTOPE SEPARATOR AND ACCELERATOR  

• 18 m diameter cyclotron 

• 500 MeV protons 

• Up to 100 μA intensity 

• Continuous beam 



• SiC, NiO, Nb, ZrC, Ta, UCx Targets 

• Surface, FEBIAD, TRILIS ion sources 

• ISOL technique 

• Mass separation 1/10000 
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A close-packed array of  

16 large-volume HPGe  

Clover detectors, 64 crystals 

Sensitivity down to 0.1 pps 132Cd Aug-2015 

GRIFFIN HPGE CLOVER DETECTORS 

Beam 

Gamma-Ray Infrastructure For 

Fundamental Investigations of Nuclei 

(GRIFFIN) 



GRIFFIN ancillary detectors 

SCEPTAR: 

10+10 plastic 

scintillators 
High efficiency 

β particle 
tagging 

Up to 80% 
efficiency 

DESCANT  

70 deuterated benzene  array to detect 
neutrons. Capacity to online differentiate 

photons and neutrons 
~27% solid angle 

PACES:  

5 Cooled Si(Li)s 
Internal Conversion 

Electrons and 
alphas/protons 
5% solid angle 

C.E. Svensson and A.B. Garnsworthy, Hyp. Int. 225, 127 (2014) 
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FAST-TIMING WITH GRIFFIN 

• 8 x LaBr3(Ce) detectors 

• 2’’ x 2’’ cylindrical crystals 

• Photonis BrilLanCe 380 

• 5% Ce dopping 

• Hamamatsu R2083 PMT 

• Integrated pre-amp 

• Sealed aluminum casing 

• Zero-Degree Fast scintillator 

• Fast-timing plastic for β particles 

• 25% efficiency 



TIMING WITH GRIFFIN 



Analog electronics 

LaBr3 

Integrated preamp 

CFD Ortec 935 

Anode 

Dynode 

GRIF16 16-channel, 14-bit, 100MHz sampling 

ADC module. They can handle up to 50 kcps 

per channel. Custom-made by TRIUMF 

TAC Ortec 566 



LaBr3 total efficiency 

• 7.5% absolute 

efficiency at ~150 keV 

• ~2% at 1 MeV 

• Simulated in Geant4 

• Full array of 8 LaBr3 at 

11 cm from 

deposition point 



ENERGY RESOLUTION 

Saint Gobain claims a 3.5% energy resolution at 137Cs energy (662 keV) 

Resolution 

~3.7% 



FWHM vs CFD delay 



OPTIMUM FWHM 

FWHM~270 ps 

LaBr3 vs BaF2 



TIME WALK 

Time walks as good as ±30 ps over 1 MeV range 

CFD delay 8 ns 

FWHM~290 ps @ 1.3 MeV 
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DAQ system 

• System is linear down to 

1/1000 

• DAQ and analog 

electronics are located in a 

temperature-controlled 

shack 

• No TAC drifts in controlled 

environment 

FWHM~11 ps Over 2 days run 



TRIUMF 

• TRIUMF 

• GRIFFIN 

• Fast timing  

• Future plans 

• Approved experiments 



BGO shielding 

• Funding approved 

• BGO shielding for both HPGe and 

LaBr3 array 

• BGO shield will greatly improve 

peak-to-background ratio 

• Background is one of the sources 

of uncertainties in fast timing 

• Will greatly increase our timing 

sensitivity 



1 GHz electronic cards 

• Custom-built DAQ cards 

• The signal is taken directly 

from the anode 

• Sample at 1 GHz frequency 

• Interpolated in 1/256 steps 

• We expect a system time 

resolution of ~25 ps 
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145,146Cs decay 
P. E. Garrett S1468  

Z=50 

N=82 

• Commissioning of DESCANT 

• First experiment with LaBr3 crystals 

• Part of a wider campaign to study up 

to A=149 for the first time 

• Main goal is neutron-spectroscopy 

• Search for octupole bands 

• Several lifetimes in the sub-

nanosecond range, precision can be 

improved 

• To be run this August 

Isotope E (keV) Jπ T1/2 (ps) 
145Ba 112.6 (7/2)- 220(120) 
146Ba 181 2+ 860(30) 

513.5 4+ 18(15) 

738.8 1- 160(10) 

820.9 3- 237(8) 

1052.5 0+ <26 



Neutron-rich Ce isotopes 
L. P. Gaffney S1626 

Z=50 

N=82 

• La decay to 146, 148, 150Ce  

• γ and e- spectroscopy to 

investigate the β-vibrational and 

shape-coexistance descriptions 

• Search for 3- states to investigate 

the octupole correlation around 

Z=56, N=88  

• Unpublished ns lifetimes in Ce 

• B(E3) and ρ2(0+
2 →0+

1) 



Decay spectroscopy of n-rich Eu isotopes 
I .  Di l lmann, P.E. Garrett S1625 

• Investigation of the rare-earth 

peak A~165 in the r-process 

• Eu decay into 160-166Gd 

• Does deformation saturates at 
170Dy in the region? 

Calculated τ(2+) and τ(4+) G.s. deformation in the region 
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