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LISE++ : 

• Introduction  to  LISE++ code

• FRIB rates

• “Direct” production:  44Ti example

• Commensal operation: 

Helium-Jet Ion-Guide System



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. 

In-Flight isotope production: Basic principle of operation

1
. P

ro
d

u
c
tio

n

2. Separation

3
. 
R

e
g

is
tr

a
ti
o

n
,

Id
e

n
ti
fi
c
a

ti
o

n



Production :   Reaction Mechanisms
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Selections @ LISE++
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• “Wedge” selection

• Decay time selection



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. 

Configuration: A1900_S800BL   

(2nd order) 164 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
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LISE++ package
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Version 10 will be released soon

Current operating system :  MS Windows 

Currently porting to new framework  : 

cross platform & parallel computing

• The code is distributed free 

with the LISE++ user license

• Official site : lise.nscl.msu.edu

• Current version 9.10.343, 15-Aug-2016

• Version 10 will be released soon

• Current operating system :  MS Windows 

• Currently porting to new framework  : 

cross platform & parallel computing

lise.nscl.msu.edu


LISE++ framework
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New  utility  from 08/01/16 

“Radiation  Residue  Calculator”  

is important tool regarding to isotope harvesting

http://lise.nscl.msu.edu/9_10/RadiationResidue.pdf

http://lise.nscl.msu.edu/9_10/RadiationResidue.pdf


FRIB:  Beams and Rates
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Site: https://groups.nscl.msu.edu/frib/rates/fribrates.html

https://groups.nscl.msu.edu/frib/rates/fribrates.html


FRIB:  Beams and Rates
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FRIB beams

LISE++



“Direct” production:  44Ti example
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settings

Use the wedge for purity

http://lise.nscl.msu.edu/9_10/radiation/RadiationResidue_44Ti.pdf

http://lise.nscl.msu.edu/9_10/radiation/RadiationResidue_44Ti.pdf


44Ti’s case  :  Residues
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http://lise.nscl.msu.edu/9_10/radiation/44Ti%20from%2058Ni.lpp

10 hours of irradiation, 10 hours of decay :  
44Ti’s number of atoms is highest!

Isotopes selected by the Fragment-Separator 

are implanted  in FP_SCI detector

http://lise.nscl.msu.edu/9_10/radiation/44Ti from 58Ni.lpp
http://lise.nscl.msu.edu/9_10/radiation/44Ti from 58Ni.lpp


44Ti’s case  :  Evolution of Radiation Residues
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Commensal operation:  Helium-Jet Ion-Guide System
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Commensal operation: 

• Rare isotopes produced off-axis of the fragment separator are caught in a high-

pressure cell filled with a helium-aerosol mixture

• Harvested isotopes are transported to the helium-jet ion source

• Rare isotopes are accelerated, purified and delivered to experimental stations

DIRECT



“He-jet” case calculation

Assume  the production 58Ca from using the  
82Se beam with the A1900 fragment separator,

and the He-jet block located at 40-160 mm 

(I2 position)

File: http://lise.nscl.msu.edu/9_10/radiation/82Se_58Ca.lpp

http://lise.nscl.msu.edu/9_10/radiation/82Se_58Ca.lpp


“He-jet” case calculation

Steps to create the “He-jet” configuration from previous case:

1. Set Width of I2 slits equal to the  He-jet block width (+/- 60 mm)

2. Behind the I2 slits insert a thick material enough to stop all products

3. After this material set the Faraday cup

4. Insert the shift block dX=100 mm in front of the  I2 slits, assuming the central 

axis is passing through the center of He-jet block

File: http://lise.nscl.msu.edu/9_10/radiation/82Se_58Ca_He-jet.lpp

http://lise.nscl.msu.edu/9_10/radiation/82Se_58Ca_He-jet.lpp


“He-jet” case calculation

82Se_58Ca_He-jet.lpp82Se_58Ca.lpp

Rate 0.02 pps Rate 1.6e5 pps

http://lise.nscl.msu.edu/9_10/radiation/82Se_58Ca_He-jet.lpp
http://lise.nscl.msu.edu/9_10/radiation/82Se_58Ca.lpp


“He-jet” case calculation

1. Calculate all products with new 82Se_58Ca_He-jet.lpp file

2. Call the Radiation Residue Calculator

3. Set the Irradiation and Detector (Transportation) times (for example* 1 & 10 hours)

4. Chose “He-jet block” as detector

5. Click the “Calculation” button

Maximum number of iterations (50000) has 

been reached for N_implantation=100 for two 

last implantation steps

* It is a JUST EXAMPLE!



“He-jet” case calculation : Activity

Log Lin



“He-jet” case calculation : Final residue products

Only radioactive residues



“He-jet” case calculation : Final residue products

Only radioactive residues

ZOOM



Summary:  LISE++ package
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Version 10 will be released soon

Current operating system :  MS Windows 

Currently porting to new framework  : 

cross platform & parallel computing

• The code is distributed free 

with the LISE++ user license

• Official site : lise.nscl.msu.edu

• Current version 9.10.343, 15-Aug-2016

• Version 10 will be released soon

• Current operating system :  MS Windows 

• Currently porting to new framework  : 

cross platform & parallel computing

lise.nscl.msu.edu

