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v.17.18.7: recommended AF settings Brelonversity

From 01/09/26

« New recommended AF settings : dialogs

* How to apply new fission settings

« Comparison RIKEN user table with 3EER results
» Impact of multi-step reactions

« High-Z 3ERR settings

» IFN (Initial fissioning nuclei) analyzer
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e v.17.18.7: recommended AF settings

el Te/lUNIVERSITY

Evaporaticn calculation settings

options.

Dimension of evaporation
distributions [64]

Version of Cross-Section brief . v v
evaporation file

Decay modes:
n 2n

2p a d t *He Fission Breakup ¥
d v v

Comection dR for the deduced

protected mode '@ debugging mode

effective Coulomb barrier in 6
the TUNNELLING mode [fm] Mode

Fission Barrier

For "daughter” nucleus excitation energy distribution apply: ——
energy distribution of emitted light particle (gualitatively)

average energy of emitted light particle (fast)
[recommended for high Z]

e manual
Model = "FisR RLDM(Cohen) @ seftings
auto
BarFac = 1 i seftings
State density

+ | Tunnelling for charge particle evaporation

[A] - Equidisiant model

Dis ive effects in fission

V| use Krammers's factor Reduced dissipaton

coefficient "B"
v Take into account unbound nuclei _ 0 3 (102")is
[B] - as [A] + pairing corrections 0 Gamr_na_i(l) T
Create cross-s file ®) [C] - as [B] + shell comrections step funclion B= 2 i 4
Create Parent-Daughter references file
aerar L R Odd-Even Delta parameters Break-up
Use Ablation in Abrasion-Ablation defaulr The limiting temperature calculated T (A=050)= 8 &0
v ons (for pl - from the curve based on three
EaneEgy 12 (g points for masses 50,150,250  T(A=150)= | 45 |ss
v Avoid residual cross section for nuclei Fission= | 14

with T1/2 = 1ns

fo. State density & T plots

{1, Probability & Width plots

1 —950)=
Default values from Zi.Li & M.Liu, TiA=2500= | 3.5 (a7

PRCB9, 034615 (2004), FI95 g conecc” | 005 | gos

Make default v

OK ¥ Cancel ? Help

Excitation E

c1=| 15 |ca=| 25 | f=| 101 Use
1 (default 1) — —
Abrasion model 2. J.-J.Gaimard and K_-H.Schmidt, NPA531 (1991) 709 — convolution ¢
® Geometrical - J Gosset et al | PRC 16 (1977) 629 —— Hole depth (MeV)  <E»-=| 19.43 *d
®) Exponent = ? o2 | g(E9=| 19.08 *d
Exponential { Y~ exp{-k=d_abr}) k=| 054 | -
3. P ized G — simplified combination from N
Excitation Energy Models = =
1. J\WWilson et al, NIM B18 (1987) 225-231 ‘ - ‘ (5 =E
|0 | *d_abr+ | | *d_abr + ol
2. J.-J.Gaimard and K.-H.Schmidt, NPA531 (1991) 709 —_—
Simard an L (1891 20 | *dabr+ \ | *d_abr'? +
3. Parametrized Gaussian distribution 0| Mev] 0| Mev] o abr
e 4. Exponential <T= excitation-energy distribution
4 Ex fial itation-energy distribution — L Audirac et al , PRC88
5. Log-normal distribution =T= - Mean Distribution Value (MeV)
ki ka kiz
Flot
V| Use LISE++ corrections for Geometric A-A model 220560 C < a
[beta] Use one-nucleon pickup contribution {charge exchange) 5. Log-normal distribution -- O.T. private communication
1= order 2™ order
Apply the limiting temperature threshold: T=min(T, Tlim} — S
“Isospin model”, ponds to Fig 9 Median(E)/dA= | 20 |Mev | 0 |
K_-H.Schmidt et al., NPA T10 (2002} 157 —
Sar(var) / Sqr(dA) = 20 | Mev | |
Apply thermalization for E t.energy ording to — —

Fission properties

(Cross seclions:

Neutron-distribution
width scaling parameter

effactive st high E°.
In current versions the default value is 3.5.

Parameters for shell structures**

v Use Odd-Even corrections in fragment yields

v Include post-scission (n,p,a) evaporation

25 ?

Before LISE version 17 this parameter was always 1.

Shell position Strength Curvature
Ngni du ; (mevy 2C s i (M)
1 83 -2.65 o7
2 90 -3.8 0.15

Fragment (TXE) depends on

o 70 Dissipated energy  [NPA 628(1998)458]
TXE = E* - Bf + Edis

Angular distribution cut by momentum slits —

Do not use

#1 Reaction Q-value [EPhysJA14(2002)459]
TXE = (a1 +a2) (fQ)y2 + E°

Use just for "MatrixKinematics” class

f=| 0.0035 default 0,0035 Use for all Angular Distributions
(default)
Fragment excitation energy distribution width
l SiDev= | 55  Mev e
Angular distribution shape:
High-Energy Excitation-Sharing Asymmetry Parameter
K= 0.22 d;*';k 7_] Isotopic (e Anisotropic

NP-evap : fission case Seitings of Quadrupole deformation (beta) at the scission point:

. == e
| {i. Potential energy plot e Manual  B.D.Wilkins et al, PRC14 (1976) 1832 | 7
f+f Put original vallues *1* 9 ey o Fit(Prvl)  tpdstance d(TKE)= = 2 | dehuk2fm
= Beta values
4 Put"2005° values =2 . 16 Fragments: These values are used for Wikine's
1. tght= | 0.625 TKE plot, and in the"manual”
“1* ) Benlliure et al., NPAG23(1998)453 24 ’ s TR
= : TXE #0 mode.
*2* see LISE** v.7.5 documentafion 2 e -622
Cross section suppression values Make default v 0K ® c . ? Hel
ake defau’ ancel elp
Masses
Database + Calculations DataBase 1- Users ME file

(recommended)

only Calculations

User's MassExcess File

Formula

3 - LDM#1 + shell corrections 2024 (0.T.)

hfh22 Ime s

?ﬂ Abrasion-Fission

22 (200.0 MeViu) + C

¢~ Energy region itions

Excitation energy region | LOW

Choose a primary reaction °
Perform transmission calculations v
for this energy region

Choose FISSIONING nucleus 233U

Z, N NZ 82148

1.587
Excitation energy (MeV) 25

Cross section (mb) 3526

Restore previous settings

| MIDDLE HIGH
v v
232Th 226Fr
80,142 87.138
1.578 1.588
101 264
422 365.9

Cross sections
sum (mb) 1141.7




culEd MICHIGAN STATE

How to merge new Fission settings Brelonversity

new fission settings: <LISEcute>\files\examples\afission\2026\FissionSettings 2026.lpp
new fission highZ settings : <LISEcute>\files\examples\afission\2026\FissionSettings 2026 HighZ.lpp

s Abrasion-Fission

23 (200.0 MeV/u) + C LIS!
— Energy region definitions
Excitafion energy region | LOW | MIDDLE HIGH
Choose a primary reaction (.
Perform transmission calculations
for this energy region v v v ’_
1. Use “Load Fission, .... Settings from file” Choose FISSIONING nucleus | 238U 232Th 206Fr
in the Abrasion-Fission dialog ZNNZ sz 20,142 87,120
1587 1578 1.588
Excitation energy (MeV) 25 101 264
Cross section (mb) 3526 4232 365.9
Restore previous setfings Crosssifnct(i;ﬁ 11417
. . . . . R
2. A Run “FISSIonSettIngs_2026.|pp” f||e n LISE Reaction mechanism settings I
B . Erase a” bIOCkS in thlS ﬁles S @ Load Fission, Evaporation, EE Region settings from file
C. Use “Append blocks from file..” to merge your configuration file @ Fission properties Calculate Fissioning nuclel velociy
based on the Projectile
Fragmentation model (DJM)
{# Evaporation settings
Utility:
t‘L Initial fissioning nucleus
w Prefragment excit energy analysis for selected fragment
¢ OK 75 Cancel ? Help Make default

[
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Good agreement for light Z, still underprediction for middle Z.
Multi-step reactions can be explanation for middle Z. 9




LISE 3EER settings: 2026 MICHICAN STATE

N ew recommen d ed Settl n g S 2 02 6 Cross sections (Abrasion-Fission (all regions))

Final €S >>> 2 U (200 MeV/u) + C (1.2 mm) — 7=33
B E=05MeV 0=356+02 mb; — Z2Th' E=101 Mev 0=4 26402 mb; — Z°Fr" £,=264 MeV 0=3 T6+02 mb;

Fission — OE corr.: Yes; PostScission: Yes, NPee™=16; N-Widthosmes: 2.50; k: 0.22; Shells: {83,-2.65,0.70} & {90,-3.80,0.15}
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Multi-step reactions may explain the neutron-rich tail of the deduced cross sections for intermediate-Z fragments, but not for Z=60.
A significant multi-step contribution is expected mainly for isotopes produced with low EER, where the cross section shows a sharp drop.
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P = High-Z 3EER settings
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Cu MICHIGAN STATE

Neutron-rich: IFN3 ~ 3ERR High Z
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