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The LANSCE accelerator provides unique flexible Eme‐structured 
beams from 100 to 800 MeV  



                 Low‐Energy Beam Transport 



                  750 keV H- Low Energy Beam Transport 



Typical parameters for LANSCE linac beams 

Note: All beams are 800 MeV, H‐ except for IPF which is 100 MeV, H+. 



Beam emiKance scan at TBEM1 



ParEcle distribuEon generated from TBEM1 emiKance scan data 



Measured beam distribution at TBEM3 



Results of PARMILA simulaEon from TBEM1 to TBEM3 with current of I = 15 mA 



Results of PARMILA simulaEon from TBEM1 to TBEM3 with current of I = 0 



Comparison of BEAMPATH simulation with TDEM1 emittance scan 
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Mismatch between emittance measurements and simulations   
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   Effect of input distribution on beam emittance distortion 

Parabolic 

BEAMPATH simulation with 
measured input distribution 

TBEM3 beam emittance scan 

BEAMPATH simulation with elliptical input distributions 



Effect of space charge aberration on beam emittance 
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Distortion of beam emittance due to space charge aberration 



Comparison with TRACE simulations 



Mismatch factor F between emittance measurements and TRACE 
simulations 



Results of TRACE beam tracking from TBEM3 to TBEM4 using measured data at 
TBEM3. Adjustment of beam current was done to get close to measured TBEM4 
beam data.  

TRACE beam tracking in driS space from TBEM3 to TBEM4  

TRACE mismatch factor F as a function of 
beam current in beam drift between TBEM3 
and TBEM4.  



Beam transmission through LEBT as a function of vacuum conditions 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LEBT Current Monitors 
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EsEmaEon of H‐ stripping cross secEon from measurements  

n = NAP
RT

Averagevalueof stripping crosssection  σ = 3.08 ⋅10−16 cm2

Beam losses 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Cross SecEon for stripping H‐ in different gases (Atomic Data for Controlled Fusion Research, ORNL‐5206) 



TDEM1 emittance scans under nominal and poor LEBT vacuum conditions 
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Summary 

1. LANSCE H- 750 keV beam transport is space charge uncompensated. 

2. The beam develops S-shaped distortion in phase space typical for nonlinear 

space charge forces. 

3. Macroparticle models give the best agreement to experimentally observed 

results when the input distribution is taken directly from measurements. 

4. Elliptical models are insufficient to reproduce dynamics of H- beam. 


