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« Recommended abrasion-reaction settings

* AA Minimization / Cross-Section Systematics

» Fission Model Improvements (N-width, K, curvature smoothing)
« FRACS /SPACS / Reaction Models

« Graphs /Ul Enhancements

« Data / Publications / Tables

* Miscellaneous & Integration
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Recommended abrasion-reaction settings

Physics Medels Calculations  UHilities 1D-Plot

E Apply recommended settings?

Excitation-energy distribution, evaporation,
and fission settings will be affected

"-f Production Mechanism

Prefragment Search and Evaporation options
depending on the projectile properties.

Excitation energy of prefragment

»

. . . > Yes| | No
Apply recommended abrasion-reaction settings S—

Fission Properties

Fission Barrier

Secondary Reactions in target

Fragment Production in Material (wedge)
User Cross Sections

User Cross Sections from File

 The Excitation-Energy #4 (“Tmean”) model is selected as the primary option
 Parameters shown in red depend on the beam properties
* The fission channel is enabled for Z > 70

« Several parameters were predefined based on the recent AA analyses using 32Se,
8Kr, and 124Xe data

* The tunneling radius Rtume]mg is now fixed to 6 fm instead of using the previous
f(A)dependence
* The former “auto” mode has been removed

* The default distribution dimension (NP) is set to 64 for evaporation and 16 for
fission

Te UNIVYERSITY

H Prefragment, Excitation energy, Fission recomme.., =

b severs PPt (O pintview Q) searcn 2

Prefragment, Excitation energy, Fission racommended settings

Meutron-rich settings have been applied

Projectile: ¥ Kr
Aciahic = 772

Evaporation settings

MP evapopation = 64

R tunneling = 6

Mode Apf manual =1
Evaporation Velocity =1

Use Unstahle Nuclei = 1
State Density Mode = 2
Barrer Factor =1

Delta OddEven Evapor. = 7.8
Delta OddEven Fission = 14

in|2n|1p|2p|a|d|t |*He |Fis

Br

1|0 |1 |0 (1|0]0f0 |0

Protected Channels = 0

Breakup Temperature Agsp = 8.00
Breakup Temperature Asso = 5.90
Breakup Temperature Agsp = 4.70
Breakup Diffuseness = 0.050
Dissipation Kramers = 1
Dissipation Step Function =0
Dissipation g =2.00

Excitation energy settings

ExEnergy model =4
MeanT (E*/dA) = 17.01
MeanT2 = 0.00
MeanTNZ = 0.00

Abrasion Model = Geometrical
GeomCorrection = 1

Pickup =0

Thermalization = 0

Apply Limiting Temp.=0
AAfactor=1

Fission settings

MNP evapFis = 16

M-width parameter= 3.5

K parameter = 0.22

TXE method =0

EX-sigma = 5.50

TKE B1=0.625 B2=0625
TKEBfit=1

TKEd=2.00

FisShel[0]. N =83 dU=-265 C=070
FisShel[1: N =90 dU=-380 C=015
AF boundary1 =50 boundary2 = 200
AF EE choice = weighted

Mass model

Mass method = Table
Mass database = Database
Mass formula = 3

User ME file = hib22.Ime
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'gs. Recommended abrasion-reaction settings: Mass model E UNTVERSITY

E Go to the Production dialog to change settings?

Mass-Model Warning Behavior

You are currently using an AME mass table.
lts coverage and accuracy may be limited near the drip lines,
especially for low-Z isotopes.

« A warning message appears when:

H For studies invelving very exotic nuclei, it is recommended to use
L]
AM E mass mOdel 1S SeIeCted the LISE Mass Excess (LME) tables included in the package.

You can change the mass model in the Production dialog.

 LDM is chosen as the primary approach

 The old LDM model is activated to assist with Yes| | No

unknown masses

g+ Production Mechanism

U Reason: | S Kr (200.0 MeViu) + C — 2§
AME tables are based on measured masses, and [ Reactions\ / Energy Loss, Straggling | / Charge states'\ / Databases: Masses, Isomers'\
their predictive performance becomes unreliable
near the drip lines. )
LISE therefore displays a warning when AME/LDM
f . f Database + Calculations
is used in these regions. ® (recommended) prass || [RRLELIE B

0 Recommendation: only Calculations Formula | | 3- LDM#1 + shell corrections 2024 (0.T.) -
Recent cross-section analyses indicate that the
HFB-22 mass table provides the most reliable
results near the drip lines.

User's MassExcess File hfb22.Ime £8  Browse

We (Oleg, Shane, and Isaiah) are still actively finalizing parameter adjustments prior to the release of version 18.
At this stage, the expected release timeline has been postponed to January—February 2026.
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g User Cross-Section analysis using the Abrasion-Ablation mode! : MINIMIZATION ==> Tmean_auto_hfb22_2t_np&4.mfit

AA minimization——— ExE <T=, model #4 Common parameters ﬂ e‘v‘v’ Ereak-up channel parameters
Settings——————— Exponent AA X-sections— dR correction—§, Odd-Even Limiting temperature
ki k2 knz Amplitude "manual” delta Tim @ Tim @ Tiim @
PY AA mlnlmlzatlon dlalog. Odd—eVen A (base) (an)? (AN - AF) factor Ef.CB. Evaptn A=050 A=150 A=250
dlsplay cS plOtS (17 16 16—22) Variable 1465878 -0.2559 0.16392 1.0987 6 8.355 8 6 47005
) . .
. . v v v v v
e Enable/disable A parameters in Use i Fting pocess
. Use Bounds constraints v v v v v v W W W
prefragment dlalog 10 -05 -0.4 0.5 4 5 3 2
Lower bound
e New penalty log(v0/v1) for CS vpperbound 1 02 04 15 65 12 15 10 5
minimization
Local line to analyze Fitting Operations Cascade Info & Dialog operations
e  Strong revision of CmPlotCS_chi; @ change | [ 2= Niteraions= | 50 This utily can be used F—————————— s e et e s
Make items 1-3
soft pow10 introduced (17.16.23-32) — Lt e by of iried e
T 26 @5 Fit options conditions 1. "Projectile Fragmentation” reaction mode is selected mass User's ME file [fb22] + LDM#1
.. . . . = -ASI0MN- ion is the sal m SErS = P
e New AA minimization options: . Pl coss secton cpom B S e model
Rest i G t 4. There are more than 2 user CS in memory
_ ShOW results Universal analysis value B T:ILI:(;:“D“S ch?gi;lli
)
) d Np=64: =
- penalty for unbound nuclei (17.17.0-8) recommended| | ¥ 7o e omve cnzsate ||| g8 Lososange | | % sevasatng: | | cams | (odFoven ates 04,149
Analysis {# Evaporation Settings
. . . . value Target value = 2.60e+00
e ENTER-key support in AA minimization " ——— i ¢ Eosorerta s
dialog (1 7 1 79— 1 4) Global Mumber of user CSs = 981) Analysis Log-file new
Show Log-File after analysis is completg)
v| Use experimental CS errors in analysis Show mienmesatel esuts - b ARELE
| Use Reduced chi-square (divide by "n-p") & Browse e & Clear AA fu. s plot W Save Ipp file
gr?if:-igfigsab:;ge“;gf . 05 Z FIT | Tmean_auto_hfb22_2t_np64 7 OK K Cancel 2 Hep
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Fission Model Improvements Brelonversity

s Fission properties

Cross sections Fragment excitation (TXE) depends on———— Angular distribution cut by momentum slits —,
[ NeW parameter F]SNWldth f()r neutron- v Use Odd-Even corrections in fragment yields #0 Dissipated energy [NPA 623(1998)458]
2 wnckude pustscidon (19,9 ) ® TXE = E* - Bf + Edis Do not use
. . . . nclude post-scission (n,p,a) evaporation
dlStrlbuthn Wldth (17170—8) Neutron-distibution #1 Reaction Q-value [EPhysJA14(2002)459] Use just for "MatrixKinematics” class
width scaling parameter 24 TXE = {a1+a2) (fQ)2 + B
2 . : effective at high £°. } f=| 0.0045 default 0.0035 Use for all Angular Distributions
® Z /A macroscopic curvature Smoothlng iiiniiinhb D o ____ (default)
. - — = Fragment excnimon energy distribution width o
lmplemented (1 7. 1 7.0_ 1 4) ar;ITeTI T}rtfs'rlitr): : trength Curvature { StDev= > MeV/ = Angular distribution shape
Ngh,i L i (Mev)y 2C zn.i (MaV) rHigh-Energ;r Excitation-Sharing Asymmetry Parameter—)
o . . . _ - default Isotopic (e Anisotropic
¢ Transition smoothing for all fission curvatures. — == X S —— 7
2 a0 3.8 0.15
. . . . MP-evap : fission case Settings of Quadrupole\deformation (beta) at the scission point
e New k (kappa) high-energy L/H excitation-sharing [ Potgntalenergy it e f sarosion vinirs B
parameter (171715—17) dog Put qriginal vallues *1* Q1 Lt o Fit(Prv.i)  \jpdistance: d(TKE)= | 2 | cefeuk2im
i Beta values
. . . . g+ Puif2005" values *2* Freomaries S e
e kand FisNwidth were integrated into 18 w05z et
o ) *1* ) Benlliure et 1., NPAG28({1998)458 24 ' : cxut H::?';Qﬁi;i.‘“f’&m
Fission_compare and recommended settings “2* see LISE™ v 7§ documentation » 2 heavy = | 0,625 T somede
\
e Help links for FisNwidth and k added Srosesecin suppression vaves Make deaut v o ;\CM. 7 Heb

. X

LISE : Neutron-Distribution Width Parameter (N-width) LISE : « (Kappa) in High-Energy Abrasion—Fission
https://lise.frib.msu.edu/17/FisNwidth.pdf https://lise.frib.msu.edu/17/FisKappa.pdf

Final LISE v17 Development Tasks Before Transition to v18

» Determine the optimal combination of E*, Nwidth, and Kk to describe experimental data across a broad range of Z

* Prepare a USER cross-section table based on these results

» Create a new LISE fission-settings file to replace the current RIKEN CS table, which is fragmented across multiple Z regions
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FRACS / SPACS / Reaction Models ety ST

rojectile fragmentation

e FRACS: odd-even staggering (OES) implemented from FRACS paper
the currently selected LISE mass table is used to calculate staggering
e FRACS: new Ul options and initialization logic
e Projectile energy is now applied in FRACS
in versions < 17.17, the energy was fixed at 300 MeV/u.

TR Kr (140.0 MeV/u) + Be —- % Zn

/ Fragment velocily\ / Momentum distribuﬁonVCross section, Excitation energy and etc.\

Prefragment and Evaporation options Excitation energy for Abrasion-Ablation model

Cross Sections

Please pay attention to the beam energy when using FRACS!
T o T Models 1o plot in "All methods” (' e
5- FRACS 1.1: B.Mei,Phys Rev.C95(2017)034608 - Yes: 0-AA - ° SPACS model implemented (171528_33)
Use 0.T's manual corrections for light charge e SPACS updated for A>2 targets (17.16.16-22)
v partilces (H, He, Li, ...) production cross sections. | Plot
Version from 06/12/2025 :
e  SPACS low-energy oy corrections
e SPACS temporarily disabled (17.17.0-8)
Fast mode
"FAST" mode for * use this mode only for heavy projectiles as Uranium, . . .
Abrasion-Ablation calculations* and for AA in Secondary Reactions L4 SPACS is curren t[_y hidden in17.17.17
0. NPevap=8: velocity: fast 2. NPevap=16; velocity: fast Cross sections (Projectile Fragmentation)
28 (177 MeV/u) + C — Z=86
1. NPevap=8; velocity: qualitive e 3 NPevap=16; velocity: qualifive E* method: <3>;  <T>: 25.00(0.00,0.00) MeV: No Intrin Thermalztn; LimitTemp: No
NP=64; SE:"DB0+Cal3"; Den:"auto”; GeomCor:"On"; Tunlg: "auto®; ™Bar=#1; Bar ®=1.00; Modes='010 1000110
N [ I I I I ] I 4
Coefficients for modified EPAX 2.15 (user) FRACS 1.1 parametgrs——————————— \ 1e+1
-~ ) e+l T
normalization p-rich slope | Apply OES (staggering) :;tzh:t’:':‘tﬂ-
i g gl . T
U_norm [1.0] 1 U1 [1.7808] 179 ® Use built-in energy dependence . 1e-1 F M Sl S . _
n-rich slope U2[4721e-3] | 000472 | Use fixed energy _E, :
e — S } = _ c 1e-3 4
Un[185] | 165 | U3 [-1.303e-5] |-1.3000e-05 | FiredatE=| 300 | MeViu S L 4
B CETEETE T
Q L 4
\ / o 1e-5
| ] L 4
8
= 1e-7 -
(&]
— 0 - Abrasion/Ablation v.6.6.0 SN Y
1e-9 | ----2 . EPAX 2.15: K.Summerer et al.,Phys.Rev.C61(2000)034607 FAR Y
Make default v OK X Cancel 7 Help - +-EPAX 3.1a: K.5 rer,Phys.Rev.C86(2012)014601 \“-.,t i
\ . 1e-11 F ——6- SPACS 1.e: C.Schmitt et al.,Phys.Rev.C94(2016)039901(E) ‘\‘ “\3
: . |==--User CS file Y
208 212 216 220 224 228 232

Mass number (A) 6
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Graphs / Display / UI gk MICHIGAN STATE

e New graph action: Save Plot to PNG + Clipboard copy Z \\G‘

e Monte-Carlo icon background fixes for Dark Mode \ ; “%,aqg’i.ﬂ? .
e Dark-mode color revision for MC and Beam-Dump plots X “eﬂ@“ ian
e File-name length warnings (Windows 240 / POSIX 4096) T

e ENTER-key support in multiple dialogs (AA, Fission) :- 4.5e+6

e Correction in CS-file plotting dialog (17.17.15-17)

“Save Graph to PNG” — when saving a plot to a PNG file, the plot’'s QPixmap
is now automatically copied to the clipboard.
You may simply cancel the Save dialog if you only want the plot in the clipboard.

&~ ARIS Beam Dump

EKr (140.0 MeV/u) + Be — Kr: Energy=139.9 MeV/u, I=0.01 kW; Bp=3.8211 Tm

125.000




Data / Tables / Publications / Miscellaneous / System

Data / Tables / Publications

Bayesian-Averaged Cross-Section Analysis

Unpublished cross-sections updated (17.15.27)
Bayesian-Average cross-section sets for 14#4Sm and °?Mo

Table of nuclides updated from BigRIPS proton-rich publication

CU MICHIGAN STATE
Te UNIVERSITY

Miscellaneous / System

e General code corrections and optimization of
recommended parameters

e LISE-file preview enabled directly from Windows
Explorer (Hudson Miltner’s project)

New INFO block in LISE file

0 > experiments > _ FRIB
@D ® W T Sort ~
Name a
~ 218Pb
_ obsolete

_ Dleg_depositionAnalysis

>

e21023_224Th

= View ~ res

Date modified
8/21/2025 6:37 PM
8/19/2025 6:34 PM

8/20/2025 12:53 AM

>

Part A (224Th) >

Type
File folder
File folder

File folder

LISE_prep

‘ E’] 21023_224Th_1W_c_P5k3a0_CB2tweake...

9/21/2025 3:38 AM

LISE++ working file

9 KB

E’] 21023_224Th_1W_c_PSk3a0_CB2tweake...
E’] 21023__224Th_1TW_c_PSk3a0_CB2tweake...
E’] 21023_224Th_1W_c_PSk3a0_CB2tweake...
E’] 21023_224Th_1Wdev01_userXS_addFiss._...
GE 21023_224Th_1Wdev01_userXS_addFiss ..
E 21023_224Th_1Wdev01_userXS_addFiss_...
E’] 21023__224Th_1Wdev01_userXS_addFiss...

EE 21023 224Th_1Wdev01_userxXS_addFiss...

8/19/2025 3:42 PM
8/19/2025 3:42 PM
8/19/2025 10:54 AM
7/24/2025 3:19 PM
7/24/2025 3:19 PM
7/24/2025 3:20 PM
7/25/2025 3:02 PM

7/25/2025 3:03 PM

LISE++ working file
LISE++ working file
LISE++ working file
LISE++ working file
TXT File

Adobe Acrobat D...
LISE++ working file

TXT File

7,134 KB

7,134 KB

482 KB

5,006 KB

5KB

503 KB

4276 KB

5KB

Development > Search Development Q
(D Preview

Version 17.16

{ Info Part 1

2380 (177 MeV/u, ©.800195 kW) + C (1.2 mm) --> PF,AF;
FOI --» 212Rn 84+ 84+ 84+ 84+ 84+ 84+ 84+ 84+ 84+ 84+
FOI --» Rate=3.70e+01 (3.70e+81) pps, Trans=7.3% (7.3%)
ALL --» Ncalc=2885, Sum=3.538e+2 pps

Brho--» First "BTS@1b_Dlex"=4.5816 Tm, Last "CD4_BTS@8"=3.6685 Tm
Wedges :

#1: A1977Mgl15i7FedCu (1.875 mm) angle[Wedge]=-1.954 mrad

dP/P=1.31%

Main Part 1
[general]

File = S:/experiments/_FRIB/e21023_ 224Th/Part A
(224Th) /LISE_prep/Development,/21823_ 224Th_1W _c_PSk3a@
_(CB2tweaked_N45_ lookForIsomers@l.lpp

Date = 21-89-2825
Time = 83:38:56
Configuration =
I:/departments/ARIS/beamlines /optics/CB/CB_ds_xd23_v2318/foc/c_(B2a@.1lcn
Optionsfile =
I:/departments/ARIS/sdt_templates/LISE_templates/FRIB_2023.lopt
Title = -------o-mmon F151v2308a8 ----------- <BR>- PS5

target to wedge (front end)<BR>- First order solution "a" with parallel y
at dump position, (x|d)=25 mm/% at wedge<BR»>-- "8" = higher-order
correctors OFF<BR>-- Source: ‘\intranet\files'\departments\ARIS\beamlines
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Update Summary: Version 17.15.27 — 17.17.17 w

Version 17.15.27 (01-Sep-2025)
. LISE for Excel: two updates.

Version 17.16.23-17.16.32 (Nov 2025)

. Unpublished cross-sections updated and corrected in package. * Strong revision of CmPlotCS_chi; soft pow10 introduced.
. OES (odd-even staggering) from FRACS paper implemented in FRACS.
. New FRACS options in U], lise-file, and initialization logic.

Version 17.15.28-17.15.33 (Sep 2025)
. Implementation of SPACS model.

. Projectile energy properly used in FRACS and SPACS. Version 17.17.0-17.17.8 (Nov 2025)

e  Temporary fixed energies for FRACS=300 MeV/u and SPACS=1000 MeV /u. * SPACS commented out (temporarily removed).

N Update in wedge-angle reduction method (profile-based). . New AA minimization options: show results, penalty for unbound nuclei.

N LISE file preview from Windows Explorer. . New parameter opt->FisNwidth to control neutron-distribution width in
fission at high E*.

. Fission plots & compare updated for N-width.

Version 17.16.0-17.16.7 (Sep—Oct 2025) . Z? /A transition smoothing in fission macroscopic curvature.
. New Bayesian-Average cross-section sets for 144Sm and 92Mo.
) Etacha 4.7 /4.8 updates including perturbation-parameter diagnostics and equilibrium-thickness

support Version 17.17.9-17.17.14 (21-23 Nov 2025)

. Smooth Z?/A curvature transition fully implemented.
. ENTER-key supportin fission & AA minimization dialogs.

. New graph action: Save plot to PNG (CmSavePng), with clipboard copy.

. Recommended abrasion-reaction settings + link to mass-model dialog.
Version 17.16.8-17.16.15 (Oct 2025) . Optimization of recommended parameters.
. Dark-mode icon background fixes for Monte-Carlo.
o File-name length warnings (Windows 240 / other OS 4096).
. Dark-mode color revisions for MC and Beam-Dump plots. Version 17.17.15-17.17.17 (23-24 Nov 2025)

. New high-energy excitation-sharing parameter k (opt->FisKappa) added to
Fission Properties.

. Table of nuclides updated from BigRIPS proton-rich publication.

) . k used in Fission_compare and recommended-settings engine.
Version 17.16.16-17.16.22 (NOV 2025) ° Help links for k and N-width inserted.
*  AAminimization dialog improvements: odd-even A display and CS plots. e Correction in user cross-section plotting from CS-file dialog.

. ETACHA v4.8 batch file added.
. SPACS modified to support heavy targets (A > 2).

) SPACS low-energy o_R corrections.
. Enable/disable A parameters in prefragment dialog.
. New log(v0/v1) penalty for cross-section minimization.
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