


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                    
                

                
                    
                        
                            
							
                        

                    

                

                
                    	
                            Log in
                        
	
                            Upload File
                        


                

            


            
                
                    	
                            Most Popular
                        
	
                            Art & Photos
                        
	
                            Automotive
                        
	
                            Business
                        
	
                            Career
                        
	
                            Design
                        
	
                            Education
                        
	
                            Hi-Tech
                        


                    + Browse for More
                

            

        

    



    
        
            
                
                

                
                	Home
	Documents

	What can be done using NEUTRON SPIN ECHO



                




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

17
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            

            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            What can be done using NEUTRON SPIN ECHO Michihiro Nagao NIST Center for Neutron Research & Indiana University 
        

        
    






				            

        

    









                
                    What can be done using NEUTRON SPIN ECHO


                    
                                                Download PDF
                        
                        Report
                    

                    
                        	
								Upload

									others
								

							
	
                                View

                                    6
                                

                            
	
                                Download

                                    0
                                

                            


                    

                    
                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                            
Pinterest

                        

                    


                    
                

                

                    
                    Embed Size (px)
                        344 x 292
429 x 357
514 x 422
599 x 487


                    

                    

                    
                                        Citation preview

                    Page 1
						
						

What can be done using NEUTRON SPIN ECHO
 Michihiro Nagao
 NIST Center for Neutron Research&
 Indiana University

Page 2
						
						

60
 50
 40
 30
 20
 10
 0
 Num
 ber
 of P
 aper
 s
 2005200019951990198519801975Year
 total number of Papers Spectrometer polymer glass membrane SolidStatePhysics
 published papers using NSE
 searched using web of science: keyword=neutron spin echo
 discovery of the principleby F. Mezei in 1972
 P. G. de GennesNobel Prize in Physics 1991
 polymer dynamics researchesby D. Richter in 1980’s
 Still increasing the technique papers
 Further improvement and development of the NSE technique!

Page 3
						
						

how to choose a spectrometer
 1. length scalediffraction? small-angle?

Page 4
						
						

10-10 10-9 10-7 10-5
 ~100 ~1 ~0.01
 10
 size [m]
 -8 10-6
 DNA
 protein
 neutron energy [meV]
 thermal neutron cold neutron
 polymers, gels
 polymer phase separatedstructure
 viruses
 micelles
 vesicles
 zeolitesmicro-porus
 crystalline,magneticstrucutre
 neutron diffractionsmall-angle neutron scattering
 small-angle x-ray scatteringultra small-angle x-ray scattering
 optical microscopeelecron microscope
 ultra small-angle neutron scatteringx-ray diffraction
 structure research & method

Page 5
						
						

how to choose a spectrometer
 1. length scalediffraction? small-angle?
 2. energy scaleneV? meV?

Page 6
						
						

10010110210310410d [Å]
 5 10-1 10-2
 100 101 102
 q [Å ]10-1
 -110-210-310-4
 100
 101
 t [ns]
 102
 103
 10-1
 10-2
 10-3
 10-4
 10-5
 10-6100!
 E [e
 V]
 10-1
 10-2
 10-3
 10-4
 10-5
 10-6
 10-7
 10-8
 10-9
 10-10
 TOF
 BS
 NSE
 XPCS
 Raman
 Brillouin
 DLS
 hydrogen modes
 molecular vibrations
 lattice vibrations
 spin waves
 heavy Fermions
 molecular rotations
 critical scattering
 diffusiontunneling
 spectroscopy
 polymersbiological systems
 glassesNSE: highest energy resolution among other neutron spectrometers
 dynamics research & method

Page 7
						
						

10010110210310410d [Å]
 5 10-1 10-2
 100 101 102
 q [Å ]10-1
 -110-210-310-4
 100
 101
 t [ns]
 102
 103
 10-1
 10-2
 10-3
 10-4
 10-5
 10-6100!
 E [e
 V]
 10-1
 10-2
 10-3
 10-4
 10-5
 10-6
 10-7
 10-8
 10-9
 10-10
 TOF
 BS
 NSE
 XPCS
 Raman
 Brillouin
 DLS
 dynamics research & method
 side chain motion
 local motion
 segment motion
 collective diffusion motion
 reptation motion

Page 8
						
						

how to choose a spectrometer
 1. length scalediffraction? small-angle?
 2. energy scaleneV? meV?
 3. dynamicsexcitation? relaxation?

Page 9
						
						

inelastic vs quasi-elastic scattering
 excitation: neutrons exchange energy with an oscillation motion which has a finite energy transfer
 phonon, magnon, ...
 10
 8
 6
 4
 2
 0
 Int
 ens
 ity
 -10 -5 0 5 10
 ! [a.u.]
 inelastic scattering
 elastic scattering10
 8
 6
 4
 2
 0
 Int
 ens
 ity
 -10 -5 0 5 10
 ! [a.u.]
 quasi-elastic scattering
 elastic scattering
 relaxation: neutrons exchange energy to make another new equilibrium state (no typical finite energy transfer exists)
 mean energy of neutrons are the same before and after the scattering

Page 10
						
						

NSE works in time domain: S(q,ω) vs I(q,t)
 excitation
 10
 8
 6
 4
 2
 0
 Int
 ens
 ity
 -10 -5 0 5 10
 ! [a.u.]
 intermediate scattering function is the fourier transform of dynamic structure factor
 1
 0
 Int
 ens
 ity
 0 5 10
 t [a.u.]
 I(q,t) shows an oscillating function

Page 11
						
						

NSE works in time domain: S(q,ω) vs I(q,t)
 relaxation
 intermediate scattering function is the fourier transform of dynamic structure factor
 I(q,t) shows a decaying function
 10
 8
 6
 4
 2
 0
 Int
 ens
 ity
 -10 -5 0 5 10
 ! [a.u.]
 1
 0
 Int
 ens
 ity
 0 5 10
 t [a.u.]
 NSE is the best suited to see relaxation dynamics

Page 12
						
						

how to choose a spectrometer
 1. length scalediffraction? small-angle?
 2. energy scaleneV? meV?
 3. dynamicsexcitation? relaxation?
 4. intensitycoherent dynamics? incoherent dynamics?

Page 13
						
						

10
 8
 6
 4
 2
 0
 I(q)
 [cm
 -1]
 Coherent Incoherent
 10-4
 10-3
 10-2
 10-1
 10-3
 10-2
 10-1
 100
 100
 q [Å-1
 ]
 10
 Scattering Angle [˚]
 Scattering Intensity
 Reptation motion Colldective DiffusionSegment motion
 Local motionSide chain motion
 coherent scattering incoherent
 NSE BS DCSlarger scale objects: slower dynamics
 coherent dynamicsincoherent dynamics at high q
 problems to observe incoherent dynamics ...1: limitation of the detection area2: spin flip scattering

Page 14
						
						

Spin flip scattering
 coherentnon-flip
 incoherent1/3 non-flip 2/3 flip+
 magneticflip
 we loose 1/3 of signals when we measure incoherent dynamics
 settings of NSE spectrometer for coherent nucleus scattering and magnetic scattering experiments are different

Page 15
						
						

large length scale (>1nm), small energy scale (neV), coherent dynamics, relaxation, ...
 summary: usage of NSE
 2. energy scaleWe can cover energy range from several neV to sub meV (time range from ps to hundreds of ns). Highest energy resolution among inelastic/quasi elastic neutron scattering spectrometers.
 3. dynamicsSuited to observe relaxation dynamics.
 4. intensityCoherent core scattering at low q is the best measured by NSE so far. Incoherent dynamics and magnetic scattering can also be measured.
 1. length scaleWe can cover q-range from 0.02 to 1.8 Å . However, the detection area is limited and normally high-q experiment takes longer time.
 -1

Page 16
						
						

some keywords today
 Neutron Spin Polarization & Precession
 Neutron Spin Echo & Echo Signal
 Coherent, Incoherent & Magnetic Scattering
 Relaxation, Diffusion, Thermal Fluctuation,...
 Intermediate Scattering Functionwe use I(q,t) and S(q,t) as the same meaning
 Fourier Time
 how NSE achieves highest energy resolution

Page 17
						
						

THANK YOU FORYOUR ATTENTION!



					
LOAD MORE                                    

            


            
                
                

                

                
                
                                

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Absolute EPR Spin Echo #69A.pdf

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Pulse sequences. Categorization Spin echo Spin echo Conventional spin echoConventional spin echo Fast spin echoFast spin echo Inversion recovery Inversion

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Chapter 6 Lecture Spin Echo Imaging Methods Mark D. Herbst, MD, PhD Two Main Types of MR methods –Spin Echo –uses RF pulse to get an echo –Gradient Echo

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            RARE/Turbo Spin Echo Imaging with Simultaneous Multislice ...berkin/Bilgic_2015_SMS_Wave_MRM.p… · RAPID COMMUNICATION RARE/Turbo Spin Echo Imaging with Simultaneous Multislice

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Base physique IRM Séquences  « Echo de Spin  » et « Echo de Gradients »

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Introduction to Neutron Spin Echo - Neutron Science at ORNL · Introduction to Neutron Spin Echo Spectroscopy 1. Introduction 2. The Principles of NSE 3. The SNS-NSE Spectrometer

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            How to correct susceptibility distortions in spin-echo ... to correct susceptibility distortions in spin-echo echo-planar images: application to diffusion tensor imaging Jesper L.R

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Introduction to Neutron Spin Echo Spectroscopy...Introduction to Neutron Spin Echo Spectroscopy NIST Center for Neutron research & ... Science and Engineering, U. of Maryland. Outline

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            SLAC MEASUREMENTS OF THE NEUTRON SPIN-STRUCTURE FUNCTION · SLAC MEASUREMENTS OF THE NEUTRON SPIN-STRUCTURE FUNCTION? ... and #denote the longitudinal spin of the incoming electron

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            J-NSE: Neutron spin echo spectrometer

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            RESPECT: Neutron Resonance Spin-Echo Spectrometer for … · 2018. 3. 12. · RESPECT: Neutron Resonance Spin-Echo Spectrometer for Extreme Studies R. Georgiia,b, J. Kindervaterc,a,

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            arXiv:0803.4170v1 [physics.ins-det] 28 Mar 2008 · neutron spin echo techniques, a large fraction of slow neutron scattering spec-trometers of interest for neutron spectroscopy can

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Introduction to Neutron Spin Echo Spectroscopy...Diffusion in solids and liquids NIST Center for Neutron research Antonio Faraone Oxford School on Neutron Scattering, 9/2-12/2019 

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Possible neutron star compositions Spin evolution of neutron stars

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Simulation of Spin Interference and Echo Effect

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Neutron Spin Echo Spectroscopy (NSE) · The Principles of NSE • If a spin rotates anticlockwise & then clockwise by the same amount it comes back to the same orientation - Need

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Lecture #19 Fast Spin Echo, CPMG, and J couplingweb.stanford.edu/class/rad226a/Lectures/Lecture19-2016-J... · 2016. 3. 5. · Fast Spin Echo, CPMG, and J coupling • Spin echo vs

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Neutron scattering and muon spin relaxation measurements ... · Neutron scattering and muon spin relaxation measurements of the noncentrosymmetric antiferromagnet CeCoGe 3 ... L

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Imaging Sequences part II Gradient Echo Spin Echo Fast Spin Echo Inversion Recovery

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Lecture 6: Spin-echo and related techniques/file/PHY411-Lectu… · Spin-echo and related techniques Lecture aims to explain: 1. Free induction decay and T 2* time 2. The spin-echo

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            The Fast Field Cycling spin-echo experiment

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Neutron EDM and Dressed Spin

                            Science
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Spin-Echo Sequences - Stanford Universityweb.stanford.edu/class/rad229/Notes/3c-SpinEcho.pdf · B.Hargreaves - RAD 229 Spin-Echo Sequences •Spin Echo Review •Echo Trains •Applications:

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Development of Spin-Echo Scattering Angle Measurement

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Polarized Neutrons Intro and Techniques - 16th Oxford School on Neutron … · 2020. 6. 5. · History of Polarized Neutrons 1972"Invention of neutron spin echo (IN11, ILL) " Mezei

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            MRI Physics: Spin Echo Pulse Sequences

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Timing Diagrams for Spin Echo - · PDF fileTiming Diagrams for Spin Echo pulse sequences including: spin echo, fast spin echo, inversion recovery, gradient echo and echo planar imaging

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Spin-Echo Sequences - Stanford University

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Neutron Spin Echo Spectroscopy · 2020. 6. 5. · The measurement principle of neutron spin echo spectroscopy Classical Description We start with the classical equation of motion

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Introduction to Neutron Spin Echo - Neutron Science at ORNL · 4 x 8 cm2 wavelength selection system of 4 choppers wavelength frame 2Å < λ< 14Å BW3.6Å– 2.4Å max. scattering

                            Documents
                        

                    

                                            

        

    


















    
        
            	About us
	Contact us
	Term
	DMCA
	Privacy Policy


            	English
	Français
	Español
	Deutsch



            
                

				STARTUP - SHARE TO SUCCESS

									
							
	


					

				            

        

    












	



