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 in  the LISE++ package 

LISE++ :  calculation of the transmission and yields of fragments produced and collected 

in a separator. This code allows to simulate an experiment, beginning from the 

parameters of the reaction mechanism and finishing with the registration of products 

selected by a separator.  

 

• predict the separator settings necessary to obtain a specific RIB;     

• predict the intensity and purity of the chosen RIB; 

• simulate identification plots for on-line comparison; 

• provide a highly user-friendly graphical environment; 

• allow configuration for different fragment separators. 

 

The LISE++ code may be applied at medium-energy and high-energy facilities (fragment- 

and recoil-separators with electrostatic and/or magnetic selections).  

According to the LISE++ site 

2015:  Go to the low 

 energy  domain! 

• SHE -- Update of Fusion reaction mechanism , “SHELLS”  

• S3 (GANIL), MSP144 (Dubna), PRISMA (LNL) 

• Region of  light nuclei –  “DRAGON”,… and now  “SECAR” 



SECAR configurations  &  corresponding  documentation 
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http://lise.nscl.msu.edu/changes.html 

SECAR.pdf (49 pages) 

http://lise.nscl.msu.edu/changes.html


Recoil  separator  “SECAR” @ MSU  
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Link: Separator “SECAR” 

High Order  Extended Configurations 

 SECAR extended configurations  

 SECAR documentation 

 SECAR phase1  

 LISE++ modifications for SECAR 

 SECAR files location 

 SECAR phase 1 with COSY maps 

 Optimization with LISE++ 

 SECAR phase1: Angular Acceptance 

 SECAR phase1: Momentum Acceptance 

 SECAR phase1: Charge states selection 

 Experiment 15O(,)19Ne 

 Fusion 

 Selection 

 Segmented configuration 

 Open questions 

SECAR Collaboration Meeting 

Version 9.10.169 

from 08/20/2015 

http://fribastro.org/5_EQUIPMENT/SECAR/SECAR.html


Configuration “SECAR phase1” 

O.Tarasov, 08/20/15, East Lansing 4 

@ LISE++  
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SECAR files location @ LISE++ package 
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→   SECAR extended  for primary beam (not optimized  yet)  

→   COSY  file to generate SECAR maps for LISE++ 

 SECAR segmented configurations will be done soon 

→   SECAR extended configurations 

→   SECAR  phase1 extended  : 15O(, )19Ne   

LISE++ files   

LISE++ configurations 

→   SECAR  phase1 extended  for primary beam 

→   SECAR  phase1 extended  with COSY 5th order maps  
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SECAR phase 1 with COSY maps : 1st order matrix elements 
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File:  e_SECAR_phase1_COSY_o5.lpp 

DL37 – double focus, achromat FP2 – double focus, double achromat 

FP1– horizontal focus,  

charge selection 
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SECAR phase 1 with COSY maps : LISE++   MC  envelopes 
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X 
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Y 

SECAR Pre-Conceptual Design Report 



SECAR phase 1 calculated by LISE++ 
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File:  e_SECAR_phase1.lpp Using fields from the SECAR Pre-Conceptual Design Report 

  

DL37 –  no X-focus, small dispersion FP2 – no double focus, small dispersion 
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SECAR phase1 optimization  in LISE++ 
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28 constraints,  

11 variable fields 
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SECAR phase1 optimization  in  LISE++ :  results 
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Angular Emittance Loss  (5th order optics) 

11 

X’ 

Y’ 
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Intensity lost 

70x70 mrad  

26.3x45.8 mrad  
25.2x40.0 mrad  
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Momentum Acceptance 
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1st order 

dP/P = ± 5 % 

dP/P = ± 3.75 % 

± 1.1 % 

Corresponds to FP1 slits  ± 51.8 mm 
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Momentum Acceptance 
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5th  order 

dP/P = ± 5 % 

dP/P = ± 3.77 % 

± 2.06 % 
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Charge States Selection:  “Distribution” method 
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No slits, no apertures File:  e_SECAR_p1_COSY.lpp 

FP1 

FP2 DL37 
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Charge States Selection: Monte Carlo solution 
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1st order 

No slits, no apertures 

21+ 

22+ 

20+ 
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Experiment 15O(, )19Ne 
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LISE++ settings 

Beam 

Target 

Production mechanism 

File:  e_SECAR_phase1_reaction.lpp 
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Experiment 15O(, )19Ne :  sub-barrier fusion 
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Experiment 15O(, )19Ne : selection 
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@ FP1 slits 
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Experiment 15O(, )19Ne : selection @ FP2 
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In front of the Mass Slits (FP2) 

with the Charge slits and Angular 

acceptances  

Pay attention for The Wien filter parameters!!! 

The purpose of  E(or B) choice is to 

compensate dispersion after dipoles! 
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Experiment 15O(, )19Ne : selection 
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19Ne3+ after the DL37 

19Ne3+ transmission 94.8% 

Main cut by the 2-nd 

horizontal angular 

acceptance 

Only 19Ne3+ passing through the separator ! 
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Summary 
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1. Modify the  two-body kinematics mechanism for the HI &  case  

2. Primary beam scattering (large angles) 

3. Create the Wien characteristics utility  to compensate a dipole dispersion 

Open Questions: 
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