
SHELS: 48Ca(221 MeV) + BiO2(0.404 mg/cm2) → 255Lr19+
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LISE++ Version 9.10.256 

from 01/06/2016

Use the  latest version!

• Important updates and modifications recently done

• Reaction mechanism settings

• Beam & Target settings

• Separator settings (geometry, angular acceptance, charge states)

• Optics Optimization

• Matrix & Beam sigma envelopes

• Monte Carlo transmission simulation

• Residue transmission analysis

• Primary beam scattering

• Primary beam charge state transmission



Important modifications and update recently done
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LISE++ code :

• Correction in angular straggling subroutines for low energy use

• Implementation of the Multi-layers method in MC mode for qualitative estimation of 

angular straggling and Coulomb scattering

• Modification and correction in the Optics optimizer utility

• Utility “Angular Straggling & Rutherford scattering probabilities”

• Possibility to simulate primary beam scattering

SHELS configuration file :

• Using stripping foil after a target

• Modification of initial emittance (shapes and values)

• Using fixed effective lengths

• Modification of configuration geometry based on the Word file from Autumn 2015 

(length, slits and so on)

• Setting reaction mechanism parameters to obtain 300nb  2n-residue cross section



Reaction mechanism settings
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The “Barfit” model was used with BarFac=3.4,

That gives the fission barrier for 257Er equal to 5.7 MeV @ L=0,

Then P.Moller’s data give a little bit more (5.9 MeV)

48Ca(221 MeV) + Bi



Reaction mechanism : excitation function
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Beam, Target, and Stripper Settings
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Beam

Target

Stripper



Charge State Settings
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q=19+ has been selected as setting ion 

for tuning and optimization



Separator settings (geometry, angular acceptance)
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• Effective  quad lengths have been fixed

• The geometry after D8 has been corrected

The Angular acceptance (used in the 

Distribution mode) vertical component has 

been modified based on MC transmission 

results after the optics optimization (will be 

discussed later). 

New parameters give significantly better 

agreement between MC and analytical 

results

Previous values were 93 & 46



Optics optimization : main priority is high transmission
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constraints

The beam emittance used for optimization 

was significantly increased

RESULTS



Optics optimization 
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Due to large Y-angular emittance

Due to large Y-spatial emittance

Due to large 

X-angular emittance

Due to large 

X-spatial emittance



Optics optimization : Beam spatial sigma plots 
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Matrix elements after the optimization
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Optics optimization : constraints
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constraints

constraints

constraints



Monte Carlo Transmission 
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255Lr19+ transmission:  58.3%

X

Horizontal projection to observe intensity loss



Monte Carlo Transmission 
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255Lr19+ transmission:  58.3%

Y
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Monte Carlo Transmission Results for  255Lr19+
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Monte Carlo Transmission Results for  255LrALL+
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255Lr All+ transmission

Monte Carlo:  51.4%

Analytical : 44.7%

No gates

Gated on the Final point

Brho vs Angle

after stripper

Monte Carlo solution

Analytical solution



Monte Carlo Transmission Results for  255LrALL+
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X   vs  ion charge  @ Final point



Transmission : Analytical
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255LrAll+ transmission Analytical : 44.7% 255Lr19+ transmission Analytical : 53.1%

9.098 / 17.15 * 100%



Brho scanning

OT, 01/06/16, East Lansing 19

The small Brho shift does not affect on 255Lr yield due to very large momentum 

acceptance of the separator and broad momentum distribution of residues



New utility : 

Angular Straggling & Rutherford scattering probabilities in compound 
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These  P=f(angle) and E=f(angle) functions  will 

be used in the Monte Carlo mode for  the primary 

beam transmission calculations



Primary beam scattering
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Primary beam scattering
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Primary beam charge states transmission settings
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Primary beam charge states transmission
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1st order optics 1st order optics

2nd order optics has to be used 

for primary beam charge states transmission !!!!!!
It will be done soon (Electrical dipole).



Primary beam charge states transmission
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