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Introduction
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 The LISE++ program is designed 

 to predict intensities and purities for the planning of future 

experiments with in-flight separators

 is also essential for radioactive beam tuning where its 

results can be quickly compared to on-line data. 



Reaction Mechanisms
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Projectile Fragmentation, Fusion-Evaporation, Fusion-Fission,

Coulomb Fission, and Abrasion-Fission models



Fragment Separator Construction
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 with different sections called "blocks" (magnetic and electric multipoles, solenoid, velocity filter, RF 

deflector and buncher, material in beam, drift, rotation element, and others). 

 a user-friendly interface that helps to seamlessly construct a fragment separator from the different blocks. 



Application

Includes extended configurations of separators at NSCL/MSU, RIKEN, 

GANIL, GSI, FLNR/JINR, TAMU, TRIUMF, ANL and others. 

SECAR, MSU DRAGON, Canada MARS, TAMU PRISMA, Italy

S3, FranceSHELS, Russia

BigRIPS+ZeroDegree, Japan SuperFRS_HEB, Germany



LISE++ package
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• The code is distributed free 

with the LISE++ user license

• Official site : lise.nscl.msu.edu

• Current version 9.10.342, 09-Aug-2016

Version 10 will be released soon

Current operating system :  MS Windows 

Currently porting to new framework  : 

cross platform & parallel computing

• Version 10 will be released soon

• Current operating system :  MS Windows 

• Currently porting to new framework  : 

cross platform & parallel computing

lise.nscl.msu.edu


Access to internal and external databases
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Throw the Table of nuclides Throw the Menu



Databases used  (produced)   in (with)   LISE++
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• Atomic Masses 

• Ionic Masses 

• Isomeric states database 

• Fission barrier database 

• Experimental production cross sections 

• Decay branching ratio database 

• Compound material database 

• Discovery database 

• ….. (ranges, model parameterization, and so on)

• Set of separator configurations  /LISE/ 

• NSCL & FRIB  secondary beam rates  /LISE/ 



Masses
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• Ion mass for optics settings, isotope selection

• Production rates with built-in reaction models  (separation energies 

in the case of abrasion-ablation, fusion-residues, all fission reactions) 

• Half-life calculation, decay analysis

• Plotting isotope properties (energy separation, binding energies, T1/2)

What is about  fast 

experimental masses update ?

LISE++ built-in mass 

excess files



Ionization energy database  &  Ion mass calculator
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 Ion mass for E-M device precise settings and 

isotope selection

 Generation  of X-ray spectra

(in future with ETACHA4)

using

• AME2012 (or other Mass model) 

• Ionization Energy Database
(NIST Atomic Spectra Database Ionization Energies)

238U92+ ion mass

• v.9.8.114 atomic mass was used 238.0508 amu
• v.9.8.117 correction for e- masses 238.0003 amu
• v.9.10.131 correction for e- binding energies 238.0011 amu



Experimental Production Cross Sections  
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• Need more! (installer size?)

• External link?

• Data format

LISE++ built-in cross section files

+ user can enter his own data



Compound database
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Should be paid more attention for gases including pressure & temperature 

values for the next user recalculation as it was done for the molecular case.

A lot of complains…



Fission barriers
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See Walter’s talk

SHE vs. barriers



Isomeric states database  (10-7 ÷ 10-3 sec)
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µs Isomeric states  - powerful particle identification tool
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LISE++ simulations



Isomeric states database
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• The database should  be updated!

• Think about new database format and 

corresponding tools (search, edit, plot, import)

• Non-convenient import format



Decay branching ratio database in LISE++
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Pn for 2  Z  28 are taken from Other branching ratios and Pn for  38 Z  are 

taken from NNDC

Ratios for higher Z will be entered soon.

• No recommended values for Pn?

• Non-convenient format to import 

• Compilation for beta-delayed proton emission?



Decay branching ratio vs. Radiation Residue calculation
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v.9.10.331.  No Decay Branch Database v.9.10.341.  With Decay Branch Database



Link to the  discovery database
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Sometimes it is useful for experiment planning how nucleus has 

been discovered: beam, target, reaction, energy  (even place!)



Summary
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• Atomic Masses 

• Isomeric states database 

• Fission barrier database 

• Experimental production cross sections 

• Decay branching ratio database  

• Compound material database 


