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2018 : New mass tables in LISE++
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You can use own mass tables. LISE mass file extension is “lme”.

Line Format :  Index <separator>  ME  (+ optional  <separator>  dME),

Where “Index” is Z*1000+N, <separator> can be space, comma, or tab,  “ME”  is Mass 

Excess in MeV, “dME” is Mass Excess Error in MeV.
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Information about RMF mass tables, and LISE++ LDM 
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“Mass tables" calculated with the DDPC1, DD-ME2, DD-ME$\delta$, and NL3* covariant energy density functionals.

It represent a part of the study of the global performance of covariant energy density functionals and assesment of related systematic theoretical 

uncertainties. The major results of this study are presented in the following publication: 

S. E. Agbemava, A. V. Afanasjev, D. Ray and P. Ring,

"Global performance of covariant energy density functionals: Ground state observables of even-even nuclei and the estimate 

of theoretical uncertainties", Physical Review C 89, 054320 (2014)

with additional analysis provided in two follow-up publications 

A.V.Afanasjev and S.E.Agbemava,

"Covariant energy density functionals: Nuclear matter constraints and global ground state properties"

Phys. Rev. C 93, 054310 (2016)

A.V. Afanasjev, S.E. Agbemava, D. Ray and P.Ring,

"Neutron drip line: Single-particle degrees of freedom and pairing properties as sources of theoretical uncertainties"

Phys. Rev. C 91, 014324 (2015).

If you have questions, please, contact Anatoli Afanasjev at Anatoli.Afanasjev@gmail.com

LDM #0,1,2  on the next plots are  Liquid Droplet Models in LISE++ 

http://lise.nscl.msu.edu/6_1/lise++_6.htm#_Toc26162476

http://lise.nscl.msu.edu/6_1/lise++_6.htm#_Toc26162476
http://lise.nscl.msu.edu/6_1/lise++_6.htm#_Toc26162476
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Creation of the RMF mass tables in LISE++
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• Original RMF mass tables contains only information on even-even isotopes,

and did not contain Proton and Neutron pairing energy information;

• To create  a regular LISE++ mass excess file, in order to use for cross section calculations and provide separation energy 

information, pairing energy tables should be applied to get information for odd isotopes;

• Average Proton and Neutron pairing energies (PE) from the FRIB mass explorer DTF tables have been used  to create RMF 

mass tables in LISE++ ;

• link on the pairing energies  http://lise.nscl.msu.edu/10_1/FRIB_OnlyGaps.xlsx;

• Median StDev(PE)=131 keV (StDev/Mean=16.4%) for neutrons,

Median StDev(PE)=  77 keV (StDev/Mean=12.7%) for protons.

http://lise.nscl.msu.edu/10_1/FRIB_OnlyGaps.xlsx
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Deduced Dn energies with the RMF mass table (ddpc1) in LISE++ 
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Deduced values using the RMF mass table (ddpc1) in LISE++
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Pn(3)  difference between RMF mass table (ddpc1) vs. AME2016
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Pn(3)  difference between RMF mass table (ddpc1) vs. LDM1
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For  

13  Z  22

21  N  40

For  

13  Z  22

22  N  40
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Modification of the mass excess extrapolation in LISE++
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Original data, 

no extrapolations

Original data, 

no extrapolations

AME2016, nl3s, ldm#0,1,2

AME2016 & ldm#0

AME2016, nl3s, ldm#0,1,2

AME2016 & ldm#0

AME2016 table has 

been  extrapolated 

using ldm#0

AME2016 table has 

been  extrapolated 

using ldm#0

Z=20
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Modification of the mass excess extrapolation in LISE++
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Original data, 

no extrapolations

AME2016, nl3s, ldm#0,1,2 AME2016 & ldm#0

AME2016 table has 

been  extrapolated 

using ldm#0

Z=20

S2n plots for Z=20 (corresponds to the previous Mass Excess page )

Where LDM #0,1,2  are  Liquid Droplet Models in LISE++ 

http://lise.nscl.msu.edu/6_1/lise++_6.htm#_Toc26162476

http://lise.nscl.msu.edu/6_1/lise++_6.htm#_Toc26162476
http://lise.nscl.msu.edu/6_1/lise++_6.htm#_Toc26162476
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“Stability” plots

http://lise.nscl.msu.edu/9_8/LISE_stability_plot.pdf

More information can be find at 

Z=20

Z=20
The Purpose is to deduce and plot a minimum value from the set of S1n, S2n, S1p, S2p,

Fission Barrier in order to

 Show particle bound isotopes

 Avoid “saw” structure due to odd-even corrections in separation energy

Fission barrier is a maximum value obtained from Fission barrier models in LISE++,

including experimental information. BarFac=1, L=0. Fission barrier is decrease by

1.0,roughly assuming that at Fission Barrier =1 a nucleus is not particle bound against

fission

http://lise.nscl.msu.edu/9_8/LISE_stability_plot.pdf
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Working with mass tables in LISE++

• First of all, download the latest version of the LISE++ package from the

LISE++ site http://lise.nscl.msu.edu/download/, and install the code;

• Select a mass model to use from the dialog using the menu “Physics

models”  “Production mechanism”  tab “Databases: Masses,

Isomers”. “LISE\bin\” is the default directory for mass excess files;

• If you are planning to apply the user mass excess files for cross

sections and transmission calculations, then select

“1 – User’s ME file” in the “DataBase” combox;

• To plot  nuclei values deduced from 

AME2016 database,  mass user files, or 

LDM calculations  use the menu 

“Databases”  “AME & properties: Plots”

• Select a data set to plot, dimension of the 

plot, plot type,  and vertical axis value 

using the “Choose a Plot type” dialog

http://lise.nscl.msu.edu/download/

