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Se Abrasion-Ablation minimization to describe user cross-sections TN IUELE T

v.11.0.45 03/10/19 The new utility allows to minimize Abrasion-Ablation excitation energy
polynomials (up to 2"d order) to describe user (experimental) cross-sections

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

Local lines

N of parameters
NP (evaporation)
Masses
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LISE++ for Excel (32-bit MS Office)
CODES: Charge, Global, PACES, etc.
Radicactivity, decays

Reactions utilities

Plots : Energy loss, Ranges, Straggling, ete.

FRIB / NSCL / ISOL rates
MSCL / Europe / RIKEM primary beam lists

Set-up utilities

Range optimizer (Gas cell utility)

Gas pressure optimization for gas-filled dipole
CATCHER utility (I50L, Fusion-Residual]

Rate & transmission calculation: batch mode

Stripper foil lifetime

Reaction's Characteristics

Angular Straggling & Rutherford scattering probablities in compound
Differential Cross Sections: LA&B <-> CM converter

Electromagnetic excitation plots

Create an initial file for nucleon pick-up (beta)

User cross-sections analysis using Abrasicn-Ablation model

v.7.5

Calculation of E* vs. sigrma matrix

Minimization of E* parameters

v.11.0.45

current version



v.7.5 09/2005

User Cross-Section analysis

MICHIGAN STATE

G IS : . . : : - ,
@ Else User cross-section analysis using Abrasion-Ablation medel @ M['A "< A method 7~ vicsity

NSCL

http://lise.nscl.msu.edu/7 5/lise++ 7 5.pdf#page=85

— Thiz utility can be used if

| | 1. "Projectile Fragmentation® reaction mode is selected

2. Abrasion-ablation is the selected cross-section method

3. "File" crozs section option iz zet o “on"'

4. There are more than 2 user
crozs-zections in memory

I £=18 . ]
& o | matrix E* vs Sigma

 mode =
— Local line to analyze H The user deflnes dlmenS|OnS Of the

far this reaction. Calculate
down to £ = I
— Parameter variationz
) Humber of Fit plot: Combined
Pararmeter Min%alue  MaxValue Paints ABRASION-ABLATION - 4iCa + Be
Locl 21T Wasghts 100 600 300 200 Cormacton Yes
NP=32 SE “DB0*Ca2" Dursty “outd” GeomCor "OM" Turk) “sulo” FeBar=21 BarFa=1.00 Motes =110 4000 110
<E*» - excitation energy per 14 ‘ 0 o = |
abraded rucleon [MeV) I 10 I 30 I L g *_ — 2 % s
. L ¥ ol R e e W
zigma [gtandard deviation in bMet] 5 17 23 13 =S o e " ) B
I I I Tewe! wes WREER W a Lo e Wi
Uri | e | a/? 12 mymm . el I N‘A . e ;
— Universal analysiz value ! N ... | s | Gew  WSE .., e . . 1
¥ SWe g ey S e s wey R v o v wa v
Analysis Local Global r ——— e e I A A
Yalue Chiz LoD Chiz LoD v Carrect far the number of 11 = o | EREDN | i " ”o %7 ; > w1
. data paints uzed ﬁ L. v | W | e e z. ey wy DGR . .
weights | 1 || 2 || 2 | 4 5o — 1k - - -
L o ¥ s s ~ ~ oo iae = . .s
I i ~ [ %y Wy vy |mmmml P Fa ”~ e
Analysis Logile MinmizationCs_net fit By, Browse © k- LiEEmE = 2=
| = E 9 B s R "o 2, | "™ . W e ) .
statistics Fle [MinimizationC5_mir. fit B3 Browse ; U R ..°- .
= = | g’ la . Ry T e e T %) 2
U) B v e we e o as ”~ ”. e
F Macnass | X Concsl | P Heb | 1 Makedetou - - - [N < .
we . P .y ool i -
1} e s " - TG
Presz"E scape” to interupt analysis N Ty e g
e W e e
Sl s __son e o
12 13 18
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<E'> (MeV)

Excitation Energy per Abraded Nucleon (MeV)


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

© L ) ) B . NCHICAN ST
On Els: Abrasion-Ablation minimization dialog UNTVERSITY

NSCL

The same approach as
@ Abrasion-Ablation “MATRIX" dialog
http://lise.nscl.msu.edu/7 5/lise++ 7 5.pdf#page=85

2 parameters from 6 R

Choose example = 4
Use Lower & Upper bounds W [0-15]

possible will be varied in § Anremstn |

— Stopping threshold: [~ LevMar package info————
PRIng I ~ LevMar package nfo————

the current settings -

Levenberg-M arquardt
tau 1.00e-03 mufmaxfd T JLii 1e-03 norlinear least squares
N . algarithms by M.|A. Lourakis
epsion 1 1.00e-15 1T e IL_inf 1e-15

epsilon 2 1.00e-15 IDpIL2 1e15 ? levmar link |

epsion3 [ 1.00e-20 lel 2 Te20

delta 1. O0e-06 approximation step * 1e-08 I~ Make defauit
’ = delta - difference approximation step, wsed on\y in the Bounds made J Ok

It delta, the Jacobian is approximated with central diferences which

I are more accurate (but slower!] compared ta the lolwald differences

[ emplopad by dsfault X Cancel |
= = - —|r-—-—|| I

User CrossfSection analysis using the Abrasio -

ity can be used if —E® : quadratic polynormial a 1 2 — Fitting
1. "Projectile Fragmentation*! reaction mode iz selected <E*» - excitation energy per I SOI7FE O+ I 17.90092  + I 0E1537 M iterations = 4
2. Ahiazion-dblation iz the zelected crozs-zection method abraded nuclean [Mel)

R A . e Jf Press it to get

crgss-aections in memary — T Use in Fitting process I~ v r Show initial conditions _l— : t I | .

fof this reaction. : H Uze Bounds conztraints P P I? T el I nl Ia Va u eS .

arget value = -
Lawer biound j .
Local line to analyze N\ I 4 I 10 I G M CS paints = -
pper bound I 15 I a0 I 2 . i I
@ Change | Z=18 estore previuos values
— sigmalE*] : quadratic palyrarmial —— 0 1 2
Calzulate down bo 2 = I 18 Sigma I 0 . I qERgd] + I 0 F FIT |
[standard dewviation) N

Univerzal analyziz value * diaI:nr [1/2) *d_abr > T -ElrgE!t "."EIL-IE — -I -I EE_H:I-I

Analysis Local Global Use in Fitting process | v | — tmalsislafile \

Vaue  Ch2 LoD Ch2 LoD ” - s ! i 1
: o I o Use Bounds constraints v Ird v H I:S I:II:III"ltE = 1 1 [29]
weights I 1 I 2 I e I 4 Lower bound I ] I 4 I 2 y = Browse |
[ Comect for the number of data points uzed / IUpper bound I 10 I a0 I 7 1) v | LISE_net fit /
|
B3y Save Settings Evaporation settings [ Make default ; : —
= @ F_'ress"Escape"_to d_abr iz the number of 11CS pOI_ntS at the local line (2_18)
5@ Load Settings @ Prefragment excit.energy intermupt analysis abraded nucleons W Ok X Cancel ? Help | | 29 CS points total down to Z=18
v
Minimizati tart Restore previous values if the minimization Value to minimize
Inimization star
OT@MSU 03/13/2019 process has been canceled
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http://lise.nscl.msu.edu/7_5/lise++_7_5.pdf#page=85

@@ i i i 1c = ]
on - Save & Read dialog settings U TV RS Ty

NSCL

Do Cooos secion B Default directory
ser Cross-Section analysis using ) :
Thiz utility can be used if —E* : quadratic polpnormial ] i 2 — Fitting L I S E\Res u ItS

1. "Projectile Fragmentation' reaction mode is selected <E*» - excitation energy per I SOI7FE O+ I 17.90092  + I 0E1537 M iterahions = 4

2. Abrazion-dblation iz the zelected crozs-zection method abraded nuclean [Mel) .
3. "'File" cross section option iz set ta "on'" * d_abr * d_ahr"2 @ Fit Options | . . ”
4. There are more than 2 uzer N N A
cross-gections in memany = Use in Fitting process r v r ﬁhow ] e I EXte NSIoN fItS et
for this reaction. : |Jse Bounds conshaints ¥ v [+
Target walueg = -
! Lower bound / N CS points = -
Local line to analyze Upper bound P [E_bound]
@ T | T Restore previuos values Ebound00=0
- . . . Ebound01=9.4 .
— sigmalE*] : quadratic palyromigl—— 0 1 Ebound0?=—2 [5igBounduse]
Calculate down to £ = I 18 Sigma I 0 + I T I 0 g FIT Eboundlo=15 SEUETE
i i [standard deviation] N Ebound11=30.1 soul=
niverzal analysiz value *d_abr *[1/2] *d_abr Ebound12=2 shuz=1
Analysis Lacal Global Lize in Fitting procegs — Analusiz Log-file ) :
Value Chiz LoD Chi2 LoD Use Bounds constraifits ’ : [S1 g_b ound] 'I.'I:l'IIMI"E-I htUE:]l 2
i sbound00=0 e1gntu=_.
weights | 1 | 2 | 2 | 4 B3 Browse wWeightl=3.5
Lawier bolnd = Shound0l=4 WEightz—l.ll
[ Comect for the number of data points uzed Upper bpund LISE_net fit shoundo2=-2 . : -
‘<\ | Shound10=10 weight3=7.23
Shoundl11=20
I’a‘% Save Settings ] {g} Evaporation settings [ Make default Shoundl?z=2 ['L'ﬂ Db al :|
Eress"Escape' ta d_abi% the number of Divide=1
5@ Load Settings Prefragment excit eneray interupt analysis aded nucleons J Ok | x Cancel ? Help | || [EFituse] I;:g%ii% 5
= — - ——; eful=1 N2
eful=l -
efuz=0 [gevmar]
[EBounduse] g;ﬁﬁg:ﬂl
Egﬂg:i Example=4
_ opt0=1. 000e-03
Data to Save & Load ebuz2=1 DE1_—1=1_ 000e-15
: : opt2=1.000e-15
[SigFituse] opT3-1.0006-20
STUll= -
=Ful=1 optd4=1. 000e-06

sfuz=0
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NSCL

Oy - _ ] NCHICAN S
Onfa Analysis log-file ML SIale

48ca (140.0 mev/u) + Be; **** Local line N = 28; Last z=15 <+«—— Reaction & Evaporation settings

2 — Fitting [|NP=32; SE:"DBO+Cal2" Density:"auto” GeomCor:"Off" Tunlg:"auto” $Fis$Bar=#1 Bar$Faci
R N terations = 10 N T T L e N e
*d_abr"2 & Fopons | N —> Local: init=s, finals; Total: init—68, finale6s ¢ Number of Cross-section point (before & after)
initi t : L . . — i
; bzl eurslis | chiz: Initial §.29326 and Final  §.61022 LIsSE fit reduced values Target value (chi2) (before & after)
- Target value = 9.52e+00 | i \ .
I— i Parameters: LeftBound Initial rRighteound | Final
= “ N CS points = 5[58) [|1- Energy #al F1.08401 < +1.43656+01 < +3-0e+01 | +1.2773e+01 <+— Par_ameters to vary & (before & after)
| 2 Restore previos valuss 2. Sigma #al +4.0e+00 < +8.9502e+00 < +2.0e+01 | +7.5975e+00 their bounds
Final Excitation Energy Parameters <«—— Final Excitation ener olynomials
s|Energy (a0,al,a2) : i +0.0000e+00 +1.2773e+01 +0. 0000e+00 gy poly
[|sigma (a0,al,a2) : +0.0000e+00 +7.5975e+00 +0. 0000e+00
e
. Ich'i—name coef  chiBoxI chisox chi_calc Target [minimization] value components (before & after)
chi2_local 1.0 1.309 1.804 1.804 < i i1 = 1 * i i
! ngD‘i f_1 O%a'l 2.0 0.148 0.156 0.313 ) ChI_CaIC[I] - Coef[l] ChIBOX[I]
ch2_tota 2.0 2.719 2.640 5.281 = i I
Logpif_total 4.0 0.312 0.303 1.213 Target Value Sum(Chl—CaIC[l])

Levenberg-Marquardt returned 9.0 in 9 iter, reason 2
Termination reason: 2 - stopped by small Dp

Minimization info: Levmar Minimization results info
0: 3.293e+01 |lel|_2 at initial p
1: 3.271e+01 llell22

2: 2.632e+03 |l3AT e |_inf

3: 3,234e-29 |lopll.2

4: 6.923e-08 mu/max [JIAT 3]_11
5: # iterations

6 reason for terminating
7 65 # function evaluations
8 # Jacobian evaluations
9

The AnaIySIS |Og-f||e WI” be # linear systems solved, i.e. # attempts for reducing error
automatically shown after  |-————"r—

- . . . - . Covariance of the fit : Covariance matrix
1.587924e+01 -9.498596e+00 4+—
mlnlmlzatlon fInISh' t9.493596210[} +5.631911§:0[}

WO D R D

options info:

0: 1.000e-032 mu

1: 1.000e-15 epsilonl ||3AT e||_inf
2: 1.000e-15 epsilon2 |lppll_2

3

4

: 1.000e-20 epsilon3 ||el|_2 s . . . .
: 1.000e-04 dg'h;a aprrox.step <+— Levmar Minimization options info

OT@MSU 03/13/2019 6
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Fit plot: LogDif Tota

Fit plot: LogDif local




. L|
SCL .Se

Fit plot: Chi2 Local

Fit plot: LogDif local

i

Fit plot: LogDif Total

“MATRIX” method: 4Ca (EPAX2-data)> N=28

maodel
Chi2L
LD L
Chi2 T
DT
comb T

sigma (standard d

minimum Energy
2.51E-02 23.5
B6.94E-01 11.5
2.25E+00 13.5
1.59E+00 10
5.28E+00 18.5

Fit plot: Combined

Sigma
17
6.5
11
5.5

11.25

MICHIGAN STATE

ULNIYERSITY

maximum
2.58E+00
1.60E+01
4.89E+00
8.62E+00
2.93E+01

Last Z=13

Abs.Delta Rel.Delta

2.56E+00
1.53E+01
2.64E+00
Z.03E+00
2.40E+01

1.02E+02
2.20E+01
1.18E+00
4,44E+00
1.02E+02




G LE - i NCHICAN ST
o2 Defining method weights MICHIGAN STATE

“Matrix” method results

Local line Z=16

Weight [model  minimum Energy Sigma  maximum Abs.Delta Rel.Delta
1 Chiz L 4.98E-01 21 12.75  4.43E+00 32.93E400 7.89E+00
3 D L 3.51E-01 23 16.5 A.20E+00 3.85E:00 1.10E+01
1 Chiz T 2256400  13.5 11 4.39E+00 2.64E+00 1.18E+00 . .,
6 DT 1.59E+00 10 5.5 8.62E+00 7.03E+00  4.44E+00 The “Abs.Delta” column shows the
combT  5.48E+00 145 8.75 1.76E+01 1.22E+01  7.88E+00 “Maximum”-"Minimum” value, and “Rel.Delta’

shows the ratio “Abs.Delta/Maximum”.

Local line N=28

These values can be used to define weights.

Weight [model  minimum Energy Sigma  maximum Abs.Delta Rel.Delta _ .
1 Chi2 L 2.51E-02  23.5 17 2.58E400 2.56E+00 = 1.02E+02 For example: on the basis of equal
3 LD L 6.94E-01 115 6.5 1.60E+01 1.53E+01 = 2.20E401 contribution.
1 Chi2 T 2256400  13.5 11 4.89E+00 2.64E+00 @ 1.18E+00
6 LD T 1.59E+00 10 8.62E+00 7.03E+00 @ A4.A4E+00
comb T 5.28E+00 18.5 11.25 2.93E+01 2.40F+01 | 1.02E+02

A

Minimum and maximum values are shown with “weight” factors

OT@MSU 03/13/2019 9



Li - - . MICHIGAN STATE
On e “Minimization” method : input data Y R

NSCL

48Ca — EPAX2 data

Initial E* parameters, weight and bound conditions User (EPAX2) cross-sections

20.5

User Cross-Section analysis usi

 Thiz utility can be used if —E* : quadratic polynomial 1] 1 2——| |Fitting

195

2. Abrasion-ablation is the selected cross-section method abraded nucleon [MeY) . . . )

3. "File"" cross section option iz eet b "on” d_abr d_abr2 {9} Fit Options |
cross-sechions in memary T —Y- Use in Fiting process v r Shaw initial conditions
for this reaction. wl 1Jse Bounds constraints I v Ird

1. "Projectile Fragmentation” reaction mode is selected <E*» - excitation energy per | i + | 15 + | i N iterations = 200
El
4. There are more than 2 user r
Target value = 7.35e+00

18.5 |

T tlm' ';°“”j [0 [ s [ = N €5 poirts = 1323)
PPET DOur ]5 SD 2
fé} Change Z=16 I I I Restare previuos values |
~ sigmalE®) : quadratic polynamial i 1 2 175}

- - [standard deviation) =
— Universal analysiz value *d_abr "[1/2) “d

Calculate downto Z = I 13 Sigma | 0 + | q +| i g FIT
al

Analysis Local Glabal IJse in Fitting process r v - Analysis Log-file
Yalue Chi2 LaD Chi2 LoD

r
. Use Bounds constraints I 2 ¥ B3 g | & |
weights | 1 | 3 | 1 | G Lower bound il 4 -2 =
LISE_net fit
: [ USEretft

16.5

[V Carrect for the number of data points used Upper bound 10 20

15.5

N
St
0]
c
Q
-
]
|
o

aé Save Settings | @ Evaporation settings | [~ Make default
Eress"Escape"_to d_abr is the number of
Igﬂ Load Settings | {2@ Prefragment excit ensray | intermupt analysis abraded nucleons ¢ Ok | xCanceI ? Helpl

Do not expect good approximation of EPAX2 data by AA!
For example no odd-even effect in EPAXs.

135

12.5

There are just benchmarks for N,,,, Masses, Local line
choice, number of modified parameters, Weights and so on.

Neutrons (N)

OT@MSU 03/13/2019 10



@ i 1ne - =
@ Se “Minimization” method : Results BCa — EPAX2 data | bSsnasaea

NSCL
Energy Sigma weights Target Target it_e ra-
Value Value tions
Run mass Line LastZ MNevap rr?:;:_rs al al a2 s sl s2 1-3-1-6 init final chiz-loc  Idif-loc  chi2-tot | Idif-tot
1  AME2016 =16 12 32 2 14.186 8.655 1-3-1-6 7.354 5.252 13 0.65 0.15 2.51 0.28
2 AME2016 £=16 13 e4d 2 8.932 4,003 1-3-1-6 - 15 1.03 0.39 2.32 0.42
3 AME2016 =16 13 32 3 0.001 14.187 8.654 1-3-1-6 7.354 5.258 13 0.65 0.15 2.51 0.28
4  AME2016 Z=16 13 32 3a 9.020 0.804 7.923 1-3-1-6 5.188 18 0.77 0.16 2.28 0.28
5  AME2016 Z=16 13 32 4 1.215 9.446 1.270 10.147 fll_l EIIIE;; 1-3-1-6 7.356 4.780 100 0.48 0.16 2.21 0.28
6 AME2016 =16 13 32 da 1.220 5176 1.270 3.232 B6.209 0.959 1-3-1-6 7.356 4.824 21 0.551 0.154 2.222 0.265
7 AME2016 Z=16 13 32 ) 1.170 89.296 1.264 3.160 6.260 0.995 1-3-1-6 4781 47 0.547 0.149 2.223 0.265
8 UNEDFO Z=16 13 32 2 15.063 9.012 1-3-1-6 5.597 48 1.02 0.19 2.40 0.27
9  AME2016 MN=28 13 32 2 14.456 8.397 1-3-1-6 6.630 5.956 12 0.97 0.27 2.45 0.29
10 AMEZ2016 MN=28 13 e4d 2 13.544 8.404 1-3-1-6 5.940 - 32 1.32 0.32 2.31 0.39
11 UNEDFO MN=28 13 32 2 15.798 9.455 1-3-1-6 5.421 & 0.55 0.20 2.26 0.29
12  AMEZ2016 MN=28 13 32 4 4,885 12.995 1.515 13.640 :_Hlesﬁ( 1-3-1-6 6.669 - 50 0.22 0.06 2.36 0.27
13  AMEZ2016 MN=23 13 32 4 4,564 13.304 1.071 12.145 1-3-1-10 8.111 5.435 5] 0.20 0.08 2.45 0.26

OT@MSU 03/13/2019 11


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

@ Li s

2 El se “Minimization” method results : AA vs. User CS

Cross sections (Projectile Fragmentation) _ Cross sections (Projectile Fragmentation)
— 48Ca + Be -> N=28 Z—16 48Ca + Be -> Z=16
N — 2 8 xcit Energy Method:< 2 >; <E*>:9.4*dA MeV Sigma:10.15; No Intrin.Thermalztn; LimitTemp: No xcit.Energy Method:< 2 >; <E*>:9.4"dA MeV Sigma:10.15; No Intrin.Thermalztn; LimitTemp: No
SE:"DB0+Cal2" Density"auto" GeomCor:"Off" Tunlg:"auto" FisBar=#1 Barfac=1.00 Modes=1010 1000 110 Ilne SE:"DBO0+Cal2" Density:"auto" GeomCor:"Off" Tunlg:"auto" FisBar=#1 Barfac=1.00 Modes=1010 1000 110
I 1 —— 0 - Abrasion/Ablation v.6.4 I —— 0 - Abrasion/Ablation v.6.4
I n e —— 1 - EPAX 1.00: K. Summerer et al. Phys Rev.C42(1990)2546 — 1-EPAX 1.00: K. Summerer et al Phys Rev.C42(1990)2546
——2 - EPAX 2.15: K. Summerer et al Phys Rev.C61(2000)034607 ——2 - EPAX 2.15: K. Summerer et al_ Phys Rev. C61(2000)034607
- —4 - EPAX 3.1a: K. Summerer,Phys.Rev.C8§ — 4 - EPAX 3.1a: K. Summerer,Phys.Rev.C86 (2012) 014601
lerdi —faresne Excitation energy corresponds (A
1e+2 | a ]
test L to Z16_p4 settings (row 05) of ]
tevof = the previous slide table. ]
1e2f 5 =
F = E L O
1e-3F © . D
E @ E 1le+0F » E
le-4 | @ 4 E o ]
F W 3 L W
1e5F & E - 2
1e-6E O ] te1foO i
1e7k 5 AA vs User CS
1e8f AAVs UserCs { 1e2f (EPAX2 here) ;
1e-9 | =g (EPAX2 here) | g =13
1e-10 f @ hi2 = 3.80e+01 1 1e3 hi2 = 7.91e+00 AT T
te-11E A oD = 1.610e-01 70100 s 1aes0
1e-12 E UD — 23‘638‘01 u . LoD = 1.610e-01 oD =1.118e+00
39 40 41 42 43 44 45 46 47 48 30 32 34 36 38 40 42 44
Mass number (A) Mass number (A)
N _28 Cross sections (Projectile Fragmentation) Z: 16 Cross sections (Projectile Fragmentation)
— 48Ca + Be -> N=28 48Ca + Be -> Z=16
Excit.Energy Method:< 2 =; <E*>:13.0"dA MeV Sigma:13.64; No Intrin.Thermalztn; LimitTemp: No . Excit.Energy Method:< 2 >; <E*>:13.0"dA MeV Sigma:13.64; No Intrin. Thermalztn; LimitTemp: No
Ilne NP=32; SE:"DB0+Cal2" Density:"auto” GeomCor:"Off* Tunlg:"auto” FsBar=#1 Barfac=1.00 Modes="010 1000110 I|ne P=32; SE:"DB0+Cal2" Density:"auto” GeomCor:"Off" Tunlg:"auto" FsBar=#1 Bar2°=1.00 Modes=10101000 110
— 0 - Abrasion/Ablation v.6.4 — 0 - Abrasion/Ablation v.6.4
- —— 1 - EPAX 1.00: K. Summerer et al_ Phys Rev.C42(1990)2546 I [ —— 1 - EPAX 1.00- K Summerer et al ,Phys Rev C42(1990)2546
F — 2 - EPAX 2.15: K.Summerer &t al..Phys. Rev.C61(20001034607 2 EPAX2.15 K. Summerer et al. Phys Rev.C61(2000)034607
1e+3 3 —4 - EPAX 3.1a: K.Summerer,Phys.Rev.C . . — 4 - EPAX 3. 1a- K Summerer Phys Rev C86 (2012) 014601
te+2 Excitation energy corresponds e S le
el g to N28 p4 settings (row 12) of ]
1e+0 F 0 0 E
et | the previous slide table ~ ]
e2b B LISE* file link .
1e-3f T E —=
1e-a b 2 le-1F g E
F © F » 3
1esf @ @
1e6F @ 1e-2 E o E
E 3 F &
o7k S i .
1e-8 E 1e-3 E
1e9f /
ot AA vs/ User C te4 |
e- 3 -
ook N = 8(EPAX2 here) i AAvsUserCS M =13
. ] 1e-5 | .
1e-13 | é}, Chi2 = 1.69e+00 | "*7f Q (EPAX2 here) [Chi2 = 1.57e+01
1e-14 | LoD =7.40%-02 es L o0 =1.429e-01
1 12 13 14 15 16 17 18 19 20 T 31 33 35 37 39 a1 Y am

Protons (Z) Mass number (A)


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

& Li e MICHIGAN STATE
= Next steps UNTVERSITY

NSCL

Applying the new utility to analyze the recent experimental
data obtained with 132Sn, 7°Zn and “8Ca beams

using different mass tables.
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