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Main points of my talk 



Main points of my talk 



Halo definition.   What we call ‘halo’ 

 10-2 of the peak density 

10-4  10-6 of the peak 
density or lower 



Large Dynamic Range Measurement Problem 



Halo measurement 1. Beam-emitted light imaging 



Halo measurement 2. View screen 



Halo measurement 3a. Wire scanner + 
detector of scattered particles 



Example of large dynamic range and high 
temporal resolution profile measurements at PSI 



Halo measurement 3b. Wire scanner + charge 
collection 



Large dynamic range profile measurements are 
difficult, intellectually challenging and fun to do 
  
What about usefulness for halo mitigation? 



Use of 1D profiles: Root Mean Square (RMS) 
beam size formalism 

Beam σ-matrix formalism



 Can we use RMS formalism for halo? 



 Can we use RMS formalism for halo? 



 Can we use RMS formalism for halo? 



 Can we use RMS formalism for halo? 



Particle-In-Cell codes instead of RMS envelope 
 
2D phase space projection instead of 1D profile 



Example of possible ‘global’ characterization: 
phase space density plot instead of RMS emittance   



Example: comparison of phase space density 
measured at SNS MEBT and HEBT  



Measuring 2D phase space at low energy 



Measuring 2-d at high energy: laser wire 
emittance measurement for H- beam 





Reconstruction of 2D distributions from 1D profiles 
  



2D reconstruction example: SNS 1GeV HEBT 



SNS 1 GEV HEBT beam line is well equipped large 
dynamic range tomography development test bench  



Halo Mitigation 1. Understanding halo formation 

2.5 MeV  RFQ 

IS 

MEBT-1 

FODO 
4-D 
emittance 

existing 
future extension  

6-D emittance 



Halo mitigation 2. Twiss parameters matching 



Halo Mitigation 3a. Collimation at low energy 



Example: improving collimation in SNS MEBT 

⁰ 



MEBT optics adjustment to improve collimation  



Halo mitigation 3b. Collimation at high energy 

⁰



Two stage collimation example. SNS 1GeV HEBT 



Summary 
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