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IAEA 2
 Objectives/Motivation
 • Small, Efficient Neutron Detector
 – Nearly exclusive use of 3He-based detectors
 – 3He-based detectors may not be suitable for all applications
 – 3He gas is not an unlimited, renewable resource
 • Leverage Existing Technology
 – High-energy physics community
 Scintillators
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IAEA 3
 Initial Concepts
 Focus on Liquid Scintillatorsfor Fast Neutron Detection
 The Good
 • Fast• Gamma sensitive• Efficient• Configurable• Low power
 The Bad
 • Fast• Gamma Sensitive• Volume-limited• PMT required
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IAEA 4
 Data Acquisition System
 • Hybrid Instruments Mixed Field Analyzer (MFA) real-time pulse shape discriminator (PSD)• 3.3M neutron/s throughput/channel• 333ns dead time• Independent neutron and gamma
 pulse outputs
 • Custom LabVIEW-based software and hardware data acquisition system.
 • Field Programmable Gate Array (FPGA)-based DAQ
 • Fully configurable gate time in 20ns increments
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IAEA 5
 Neutron/Gamma Discrimination
 Gamma Rejection ~ 104
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IAEA 6
 Shift Register Implementation
 LabVIEW PCI-7850R FPGA
 Implementation of a 50MHz Shift Register
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IAEA 7
 Shift Register Implementation
 • 100 ns gate time• Extremely small accidental coincidence rate (GT2)
 Example: 1,000 n/s
 →3He @ 64sec gate time ~ 64 accidentals/sec (6.4%)
 →Scintillator @ 100ns gate time ~ 0.1 accidentals/sec (0.01%) Example: 10,000 n/s
 →3He ~ 6400 accidentals/sec (64%)
 →Scintillator ~ 10 accidentals/sec (0.1%)
 What does this mean?Allows for detection of triple and possibly quad coincidenceEnables the possibility of spent fuel and mixed waste assay

Page 8
						

IAEA 8
 Intrinsic Efficiency
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IAEA 9
 Angular Correlation
 • Fact or fiction? FACT!1
 • Numerous experiments with liquid scintillators and 252Cf and Pu sources provide conclusive proof
 • Consistent ~20% coincidence rate difference between 90˚ and 180˚ detector configurations
 • Recent confirmation of angular coincidence with 3He detectors at LANL (prototype PNEM system)
 What does this mean?Differentiate between fission and non-fission sourcesImpact on detector configuration and data analysis
 1. “New Method for Measurement of Energy and Angular Distributions of Prompt Fission Neutrons,” H. Martin, et al, Nuclear Instruments and Methods in Physics research, A264 (1988) 375-380
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IAEA 10
 Some Formulas . . . and an Exception
 Singles efficiency for liquid scintillator system
 Doubles efficiency for liquid scintillator system
 Where:ε = efficiency of a single liquid scintillator detector
 N = number of detectors
 Nk
 k,1
 21 NN
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IAEA 11
 Conclusions
 • Performance• Fast, efficient.• Throughput far exceeds requirements.• Good neutron/gamma discrimination.
 • Compatibility• Shift register operation/existing infrastructure compatible.• Legacy/future DAQ systems need to accommodate shorter gate times.
 • Future Concerns• Discrimination characterization/metrics.• Comparison to comparable 3He system.• Need a detailed model.• Finalization and commercialization of PSD electronics in process.• Continuing experimental program at Seibersdorf and JRC Ispra.
 Implementation designs of liquid scintillator detector systems will be based on the respective safeguards approach.



					
LOAD MORE                                    

            


            
                
                

                

                
                
                                

                                    
                        
                            
                                                            
                                                        

                        
                        
                            NaIL (NaI:Tl, Li) a large volume neutron- scintillator ... · NaI:Tl, Li (NaIL ™) is an excellent n-γdual mode scintillator with exceptional PSD. Production of large volume detector

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            for Neutron Physics · -Comparator triggers Arduino if pulse height > THL voltage -a discrete logic gate provides the fast coincidence signal of both channels - external coincidence

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Index Coincidence

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            WHATA COINCIDENCE!

                            Education
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            M.E.Moorhead Coincidence Method · *FROM=(W3RDPHYSICS1-0:9010161354568131993-12-314;42tt469-;P.02 SA^T/W^/ TheLiquid Scintillator Beta-AlphaMethod ILK/faplin M.E.Moorhead December2,

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Neutron generator burst timing measured using a pulse shape ......Neutron Generator Burst Timing measured using a Pulse Shape Discrimination Plastic Scintillator with Silicon Photomultiplier

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Fast and Epithermal Neutron Coincidence Counters

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Water-based scintillator detector

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

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

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            SuperKGd · With tight time (delayed) and position coincidence between positron and neutron capture (90% neutron capture on Gd with 0.2% Gd 2 (SO 4) 3 concentration) we will be able

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Global Scintillator Market Analysis

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Scintillators for neutron detectors: principles, traditional … · 2016. 10. 24. · S. Carturan, F. Mastinu, SNRI 2016, October 24th -28th, 2016 Scintillator detectors: inorganic

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            N/  discrimination instrumentation examples1 The problem… Particles beam Active taget Scintillator neutron  activation decay time Concrete wall activation

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            DESCANT: DEuterated SCintillator Array for Neutron Tagging

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Tfizweb.elte.hu/download/Fizikus-MSc/Anyagfizika/anyagfiz004.pdf · Na Source-\AA> y s^ 1.27 MeV Scintillator Fig. 1. Scheme of the positron lifetime experiment in fast-fast coincidence

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Environmental Isotope Group - University of the … · Web viewAgain, the K = 600 magnetic spectrometer was used with a liquid scintillator neutron detector in coincidence with the

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Passive Neutron Coincidence Counters - LANL

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Neutron Form Factors from Quasi-Elastic Electron-Deuteron ... · Electrons without a high-energy proton in coincidence were assumed to be due to a neutron interaction. The impulse

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Scintillator Overview Mainz2016

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Novel scintillator screens for fast neutron detection with 

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            X-RAY SCINTILLATOR - Hamamatsu Photonics€¦ · Amorphous-Carbon Plate ACS with CsI Scintillator Scintillator: CsI(Tl) Columnar structure Great Performance GPXS X-ray CsI Scintillator

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            LENA Scintillator Characterization

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Study and Simulation of a BC501A Scintillatorkth.diva-portal.org/smash/get/diva2:619372/FULLTEXT01.pdfStudy and Simulation of a BC501A Scintillator Application to Unfolding and Neutron

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Beam test of scintillator strips Miho NISHIYAMA Shinshu University ・ scintillator strip calorimeter ・ Kuraray scintillator strips and KNU extruded ・ the

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Scintillator Detector using Wave-length Shifting …ehep2019/pdfs/exp05_scintillat...Scintillator Detector using Wave-length Shifting Fiber Read-out Introduction to scintillator Certain

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Scintillator HCAL overview

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            digital.library.unt.edu/67531/metadc883804/m2/1/high_re… · Al is the anti-coincidence counter for the target; $1 is a scintillator which defines the acceptance; 52 and $4 . are

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            GAMMA-GAMMA COINCIDENCE OVERLAP COINCIDENCE METHOD …bccp.berkeley.edu/o/Academy/pdfs/GAMMA_coincidence.pdf · GAMMA-GAMMA COINCIDENCE OVERLAP COINCIDENCE METHOD FOR MEASURING GAMMA-GAMMA

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            ABSOLUTE NEUTRON FLUX MEASUREMENTS USING AN ...Light [XIOOOO] 6 M asure d an calculate respons e of th thin scintillator at t „ 24 keV ABSOLUTE NEUTRON FLUX MEASUREMENTS carbon recoils

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            JAEA-Research · 2013. 2. 25. · 2 JAEA-Research 2008-115 Development of Two-dimensional Scintillator Neutron Detector using Wavelength-shifting Fibres - Development of a Compact

                            Documents
                        

                    

                                            

        

    


















    
        
            	About us
	Contact us
	Term
	DMCA
	Privacy Policy


            	English
	Français
	Español
	Deutsch



            
                

				STARTUP - SHARE TO SUCCESS

									
							
	


					

				            

        

    












	



