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Abrasion-Ablation minimization to describe user cross-sections 

v.11.0.45  03/10/19

• Introduction to history: Matrix method (v.7.5)

• New “Minimization” method

• Dialog features
o Save & Read dialog settings

o Analysis log-file

• Setting the weights

• Examples using EPAX results as input
o Local lines

o N of parameters 

o NP (evaporation)

o Masses

The new utility allows to minimize Abrasion-Ablation excitation energy 

polynomials (up to 2nd order) to describe user (experimental) cross-sections
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Abrasion-Ablation minimization to describe user cross-sections 
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User cross-section analysis using Abrasion-Ablation model :  MATRIX method

v.7.5  09/2005
http://lise.nscl.msu.edu/7_5/lise++_7_5.pdf#page=85

The user defines dimensions of the 

matrix  E* vs Sigma

Excitation Energy per Abraded Nucleon (MeV)
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http://lise.nscl.msu.edu/7_5/lise++_7_5.pdf#page=85
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Abrasion-Ablation minimization dialog

http://lise.nscl.msu.edu/7_5/lise++_7_5.pdf#page=85

The same approach as 

@ Abrasion-Ablation “MATRIX” dialog
2 parameters from 6 

possible will be varied in 

the current settings

Press it to get 

initial values:

11 CS points at the local line (Z=18)

29 CS points total down to Z=18

Value to minimize
Minimization start

Restore previous values if the minimization 

process has been canceled

http://lise.nscl.msu.edu/7_5/lise++_7_5.pdf#page=85
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Save & Read dialog settings

Data to Save &  Load

Default directory

“LISE\Results”

Extension “fitset”
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Analysis log-file

The Analysis log-file will be 

automatically shown after 

minimization finish.

Number of Cross-section point (before & after)

Target value (chi2) (before & after)

Parameters to vary & (before & after)

their bounds

Reaction & Evaporation settings

Final Excitation energy polynomials

Target [minimization] value components (before & after)

Chi_Calc[i] = Coef[i] * ChiBox[i]

Target Value = Sum(Chi_Calc[i])

Levmar Minimization results info

Covariance matrix

Levmar Minimization options info



OT@MSU  03/13/2019 7

“MATRIX” method:   48Ca (EPAX2-data)  Z=16

AME2016

Last Z=13

Nevap=32
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“MATRIX” method:   48Ca (EPAX2-data) N=28

AME2016

Last Z=13

Nevap=32
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Defining method weights

“Matrix” method results

Local line Z=16

Local line N=28

Weight

1

3

1

6

Weight

1

3

1

6

Minimum and maximum values are shown with “weight” factors

The “Abs.Delta” column shows the 

“Maximum”-”Minimum” value, and “Rel.Delta” 

shows the ratio “Abs.Delta/Maximum”. 

These values can be used to define weights.  

For example:  on the basis of equal 

contribution.
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“Minimization” method : input data 

Initial E* parameters, weight and bound conditions

48Ca – EPAX2 data

Do not expect good approximation of EPAX2 data by  AA!

For example no odd-even effect in EPAXs.

There are just benchmarks for Nevap, Masses, Local line 

choice, number of modified parameters, Weights and so on.
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“Minimization” method : Results 48Ca – EPAX2 data

LISE++

file link

LISE++

file link

http://lise.nscl.msu.edu/10_1/MinimizationCS_Z16_p4.lpp
http://lise.nscl.msu.edu/10_1/MinimizationCS_Z16_p4.lpp
http://lise.nscl.msu.edu/10_1/MinimizationCS_Z16_p4.lpp
http://lise.nscl.msu.edu/10_1/MinimizationCS_N28_p4.lpp
http://lise.nscl.msu.edu/10_1/MinimizationCS_N28_p4.lpp
http://lise.nscl.msu.edu/10_1/MinimizationCS_N28_p4.lpp
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“Minimization” method results : AA vs. User CS

Excitation energy corresponds

to N28_p4 settings (row 12) of 

the previous slide table
LISE++ file link

Excitation energy corresponds

to Z16_p4 settings (row 05) of 

the previous slide table.
LISE++ file link

N=28
line

N=28
line

Z=16
line

Z=16
line

AA vs User CS
(EPAX2 here)

AA vs User CS
(EPAX2 here) AA vs User CS

(EPAX2 here)

AA vs User CS
(EPAX2 here)









http://lise.nscl.msu.edu/10_1/MinimizationCS_N28_p4.lpp
http://lise.nscl.msu.edu/10_1/MinimizationCS_Z16_p4.lpp
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Next steps

Applying the new utility to analyze the recent experimental 

data obtained with 132Sn, 70Zn and 48Ca beams 

using different mass tables.


