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DESCANT and b-delayed neutron measurements at TRIUMF
 Paul Garrett
 University of Guelph

Page 2
						
						

Enabling n measurements for in-beam and b-decay
 · DESCANT – 1.08p sr deuterated scintillator neutron detector array being assembled to be mounted to TIGRESS and GRIFFIN spectrometers
 · Fast neutron tagging from ~100 keV to ~10 MeV
 · Maximum angle subtended of 65.5o
 · Front face 50.0 cm from the center of the sphere, detectors 15 cm thick
 · 4 basic shapes used: White, Red, Blue, Green/Yellow
 · Digital signal processing– 12-bit, 1GHz sampling– Onboard CFD timing, pulse
 height, PSD
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Comparisons between scintillators for g-ray sources
 NE-213 non-deuterated EJ-315 deuterated
 60-keV photopeak
 60-keV photopeak
 11-keV Compton edge 11-keV Compton edge
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Why deuterated scintillator?
 · Deuterated scintillators on the market (St. Gobain BC-537, Eljin EJ-315) had not been used in large-scale neutron detector arrays
 · Pulse-height spectrum displays a pronounced peak near the endpoint
 · Data from 41 test cans – monoenergetic neutrons from 3H(p,n) and d(d,n) reactions
 · Light output lower from deuterated detectors
 NE-213 non-deuterated EJ-315 deuterated

Page 5
						
						

Light output comparison
 · Deuterated scintillator at 75% of non-deuterated scintillator
 · Does this lead to higher effective threshold for deuterated detectors?
 · No! – Threshold more dependent
 on noise characteristics of PMT than scintillator type
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Low-threshold behavior· Both detectors capable of detection 60 keV neutrons
 NE-213 non-deuteratedPulse height spectrum
 EJ-315 deuteratedPulse height spectrum
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Other properties comparable between scintillator types
 · TOF– Pulsed proton beam
 (550 ns between pulses 1 ns wide)
 – No significant difference in timing resolution
 – Width of TOF due primarily to energy spread of proton in 3H gas cell
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· Pulse shape discrimination– Time to zero-crossover
 method
 · Deuterated scintillator shows slightly superior PSD
 Other properties comparable between scintillator types
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Relative efficiency: deuterated vs non-deuterated

Page 10
						
						

DESCANT detectors
 Detectors built by St. Gobain, filled with C6D6.

Page 11
						
						

Results from prototype
 · 241Am and 60Co g-ray sources– Energy resolution 25%
 60-keV photopeak
 11-keV Compton edge of 60-keV g
 1173/1332-keV Compton edge
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Time Resolution
 • Measured with 60Co source in coincidence with fast plastic scintillator
 FWHM = 0.97 ns

Page 13
						
						

Pulse heights from DESCANT prototype
 · Continue to show peak-like structure
 · Sensitivity to 100-keV neutrons– Can likely push down to 50 keV
 En=100 keV

Page 14
						
						

Light output from prototype as expected
 · Matches nearly perfectly light output of smaller test-can detector

Page 15
						
						

Measured TOF of prototype
 · 15 cm thickness of DESCANT detectors not necessarily the contribution to timing resolution– At low energies, mean-free path is short, so interaction
 occurs in much thinner layer at front of detector. – As energy increases, effective thickness of DESCANT
 detector begins to contribute
 En=1.75 MeV
 2.5 cm thick detector
 15 cm DESCANT detectorEn=1 MeV
 15 cm thick DESCANT detector

Page 16
						
						

Excellent PSD properties for DESCANT
 neutrons
 neutrons
 g
 g
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GRIFFIN + DESCANT
 DESCANT mounted on GRIFFIN frame

Page 18
						
						

GRIFFIN + DESCANT
 beam direction

Page 19
						
						

GRIFFIN + DESCANT
 4 GRIFFIN clovers removed, preserving 75% of g-singles efficiency

Page 20
						
						

DESCANT layout – option 1
 · 70 element array– 8.9 cm diameter
 opening for beam tube

Page 21
						
						

DESCANT layout – option 2
 · 65 element array– 24.3 cm diameter
 opening for beam tube or auxiliaries

Page 22
						
						

DESCANT layout – option 3
 · 55 element array– 44.2 cm diameter
 opening for beam tube or auxiliaries

Page 23
						
						

Support structure on assembly stand – Aug. 2012

Page 24
						
						

DESCANT + b-delayed neutron emitters
 · DESCANT originally proposed for neutron tagging with fusion evaporation reactions with TIGRESS, but now also envisioned as workhorse for studies of b-delayed neutron emitters with GRIFFIN
 · Advantages – High efficiency for n-g coincidences – en 25% for neutrons in 1 – 5
 MeV range – Pulse-shape discrimination– High granularity– Fast timing
 · Disadvantages– Liquid benzene– Fixed geometry– Large mass for scattering neutrons – from frame, GRIFFIN, and
 infinite plane (concrete floor) at ISAC– Limited energy resolution for direct neutron detection from fixed
 flight path – can be offset through n-g coincidences
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DESCANT collaboration (main players)
 · Guelph– James Wong, Greg Demand, Vinzenz Bildstein, Baharak
 Hadinia, Carl Svensson, Laura Bianco (DESY), Chandana Sumithrarachchi (MSU)
 · TRIUMF– Adam Garnsworthy, Gordon Ball, Greg Hackman, Chris
 Pearson
 · Colorado School of Mines– Fred Sarazin



					
LOAD MORE                                    

            


            
                
                

                

                
                
                                

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Descant Recorder

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            All Descant Arpeggios

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            TRIUMF  ATG

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            GEANT4 Simulations of TIGRESS TRIUMF-ISAC Gamma-Ray Escape-Suppressed Spectrometer M.A. Schumaker University of Guelph, Ontario, Canada For the TIGRESS

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Instructions for Authors - TRIUMF

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            CSS Update - TRIUMF

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Descant Lute - Musical Instrument Shoppe

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Pastöriseringens försenade triumf

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Guelph Spring Festival - University of Guelph

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Demokratins triumf

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            ACC-0603RC* - TRIUMF

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Triumf final2

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            DESCANT  and  b -delayed neutron measurements at TRIUMF

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Brock - Guelph Course Equivalencies - University of Guelph

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            The TRIUMF Cyclotron D - Baartman's computer at …lin12.triumf.ca/text/Talks/2013BNL_Snowmass/talk.pdfThe TRIUMF Cyclotron D Rick Baartman, TRIUMF June 21, 2013 R.Baartman, TRIUMF

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Canada and the ATLAS Experiment - particle.phys.uvic.calefebvre/talks/institutions/triumf... · TRIUMF May 21st 1998 Michel Lefebvre (Victoria) Canada and the ATLAS Experiment TRIUMF

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            music dals descant (soprano) recorder

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Progress on DESCANT DEuterated SCintillator Array for Neutron Tagging Paul Garrett University of Guelph for the DESCANT Collaboration NEDA collaboration

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Descant, 2015 issue (pdf)

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Triumf - Militia Immaculatae

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Descant, 2014 issue (pdf)

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            DESCANT: The ART

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            DNP LRPC Presentation Nuclear Physics Brief Committee: Malcolm Butler, Saint Mary’s University Jens Dilling, TRIUMF Paul Garrett, University of Guelph

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Linear Accelerator Conference - Triumf

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Operations at TRIUMF

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            TRIUMF Report

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Case Study University of Guelph - Control Servicescontrolservices.com › documents › Casestudy_University_of_Guelph.pdfCase Study University of Guelph University of Guelph (Guelph,

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Phase noise measurements in TRIUMF ISAC 2 cryomodule K. Fong, M. Laverty TRIUMF

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            TRIUMF and Accelerators · Build facilities using leading edge technology at TRIUMF & around the world ... Accel Systems Operations. ... TRIUMF Type DC Volume-Cusp H 

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Marois triumf-20101120pub

                            Technology
                        

                    

                                            

        

    


















    
        
            	About us
	Contact us
	Term
	DMCA
	Privacy Policy


            	English
	Français
	Español
	Deutsch



            
                

				STARTUP - SHARE TO SUCCESS

									
							
	


					

				            

        

    












	



