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Focused development topics
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Summary of focused modifications in the 18.5 development line leading to the 18.6 release.

The 18.5.* development series was especially focused on automation, Prompt Radiation, light-particle backgrounds,
secondary-reaction physics, and long-run calculation reliability.

Major development of Silent Mode and automated batch calculations

Major development of the Prompt Radiation utility

Light-particle production analysis and physics-model updates
Secondary-reaction physics improvements

Calculation stability, memory management, and long-run reliability
Configuration, charge-state, wedge/profile, and user-interface improvements

Development and integration of GEMINI++ 3.3.0 and ETACHA 4.8.13



LISE++ Silent Mode: Command-line flow / batch workflow

@ B\ @
Command-line flow Batch workflow
. =) o Multiple LISE++ files Launcher Repeated silent
LISE++.exe file.lpp -s -Brhol=5.25 -calcAll -trans -deposition -radiation -save (.Ipp) (Windows .bat / LISE++ runs
shell / Python script) p 3
r 2 LISE++.exe ... -s
n Parse command-line keys = .
) ¥ ’ : LISE++.exe ... -s
7 N\ -lpp \ s J
B3 Open LISE++ file (.lpp) % :
\ ‘ » 2 S
f A LISE++.exe ... -s
a Clear restored calculations in silent mode P e.g., parameter v J
- = combinations
e ‘ ~N X \
] Optional setup: load isotope list, i i i e s ]
apply Brho1, tune optics ‘ ! Results (per run) :
v | : ;
B3 Run transmission calculation: FOI/ list / all nuclei No dialogs, | | res5 resl res2 | | powerDeposiiontit| | radiationhtml | | CSV | |
v gauges, or : | 1 o l/“’/ — @% = | !
: . . t ti | b =—vay - TR
B Write standard outputs: .res5, optional .res1/ .resZ/.resG] h Interac fve I I Applications
3 . interruptions N e 2 _
\ “ 1 : —-’I' Systematic
Optional Power Deposition report . - l 3 1 parameter scans
‘ ’ Post-processing f
: ' v = : (Python analysis) | @ PAC4/ ARIS
B Optional Prompt Radiation run | studies
| ! X Excel summary / :
( > } . large-scale scan results | ﬁ% Al/ML-friendly
| a Optional save and exit ; workflows
= v S
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Silent Mode and automated batch calculations Te UNTVERSTTY

Silent Mode was expanded into a practical non-interactive
calculation workflow for large sets of LISE** files. This is the

central automation development direction of v.18.5 and the Manuals:
foundation for large-scale scans, Python processing, Al/ML
studies, and software-agent control of LISE**. Running LISE** in silent mode (v18.2)

Silent mode update: command line flow (v18.6) new!

 automatic transmission/rate calculations for FOI, isotope lists,

or all nuclei Several useful tools are included with the LISE++ installation in:
) ) ) o ) C:\Program Files\LISEcute\tools\
+ optics tuning and first-rigidity control with -Brho1=<value> In particular:
. . . . . LISE batch template.xlsx — an Excel template for creating LISE++

» automatic .res output files plus optional save of modified batch files:

LISE files + lise info to excel.py — a Python script for collecting information and

. "y . "y calculation results from multiple LISE files into an Excel summary.
* silent Power Deposition output with -deposition / -dep The attached file LISE_Info_SurEmary_rllB .x1sx demonstrates rayn example of
e silent Prompt Radiation workflow with -radiation / -rad using LISE++ batch calculations together with the Python summary script.

The information stored inside LISE files has also been extended so that calculation

+ calculation gauges, dialogs, prompts, and modal warnings settings and results can be extracted more reliably by Python scripts.

suppressed or logged

Main development focus: 18.5.42, 18.5.59, 18.5.63—18.5.65, 18.5.76—-18.5.78


https://lise.frib.msu.edu/18/18_02_SilentMode.pdf
https://lise.frib.msu.edu/18/18_02_SilentMode.pdf
https://lise.frib.msu.edu/18/18_02_SilentMode.pdf
https://lise.frib.msu.edu/18/18_02_SilentMode.pdf
https://lise.frib.msu.edu/18/18_02_SilentMode.pdf
https://lise.frib.msu.edu/18/LISE_Silent_Mode_Command_Line_Flow.pdf
https://lise.frib.msu.edu/18/LISE_Silent_Mode_Command_Line_Flow.pdf

LISE++ Prompt Radiation: Major developments

Key developments in versions 18.5.24-18.5.78

& ol

Prompt Radiation workflow Main updates

Robust handling and export

Robust handling of temporary Finger blocks and zero-transmission
cases (no crashes, no missing rows).

Silent-mode integration
Fully automated runs for

Zero-transmission robustness
Improved handling prevents

Batch processing
Process many cases

i ’ A : 4 fi 7 i n Calculation counters and INI-aware table titles
n LISE++ file + EB) Phase calculations E) Detailed debug tables P ;
i » Added #CalcCounter for unique identification of each calculation
PromptRadiation.ini i \ (Briase 1 Phage.2; .2}
Phase 1 Phase 2 jl i Sy "
- ' , \ ) » Table titles now include INI parameters for full traceability.
Ipp = | ] = —— : , .
p e AN —9 = a Toolbar actions, log saving, and cleanup of debug windows
= N b S g iaadianssatliod + Added toolbar actions for saving logs and debug tables.
PromptRadiation.ini e L L T e Tl E T \ 5 . i i
romptRadiation.ini { S : o\ Einger i Chinnais: e Batch runs automatically close and clear debug windows.
L 3 e 2 ) « Zero-transmission handling \ ) * Reduced clutter and better memory management.
),
e .
\ e o = . — a Run Batch command with one row per phase/counter
Bbatci': "f“|" from B structured batch (6] CStV a:nd HTML \ om‘°"ui', silent-mode « Batch results now list one row per phase/counter.
-batch file il ovihus \ axacuton « Clear mapping between input case, phase, and counter.
' \ N » Easier sorting, filtering, and comparison.
= I wp| | CSV | |HTML) |=p f .
| 7 N
= @; | ammm O Structured batch result tables
. L O \ » Columns include isotope, location, reaction, DB.x, rate, and power.
. .batch O fowperiiiass Foouribs ; 1 » Consistent layout for CSV and HTML outputs.
s “R"“'t'p":c-:Pp files « Aggregated results Ready for reports _No dialogs, gauges, or A 2 « Improves readability and integration with analysis tools.
L epeated runs § |« Sortable & filterable and sharing | interactive interruptions
S . S/ o 1 B
|
J

» CSV and HTML export of batch results.

automatically and reliably errors and missing results large studies and workflows * « Full support for silent-mode execution.
o R 2
—= N
I} Better radiation studies ™™=  Clearer batch results ﬁg ARIS background analysis
i l More reliable calculations and results | Structured, comparable, and export-ready High-quality data for advanced workflows
7
2,
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Prompt Radiation utility TeUNTVERSITY

Prompt Radiation was developed from a mostly interactive utility into a
structured analysis tool with logs, tables, counters, batch operation, export Table:
functions, and Silent Mode integration. Prompt Radiation batch-summary table for reaction 82Se+C = 59Ca.

Batch file: P, tRadiati DB3.batch
* calculation counters and INI-aware detailed-table titles atch file. Fromptixadiation_ ate

HTML log saving and cleanup of detailed debug windows
* Run Batch command for sequential Prompt Radiation INI files

3 Prompt Radiation Batch Summary - PromptRadiation_DB3.batch
p ¥ p

« structured batch-summary table with phase, block, rate, power, and | [redomse e e stosd | Obasos | L || e | lowien e | )R
. . 1 #1 1| PromptRadiation_PS_momslit_to_DBO PS Mom_slits | BTS02 130208 27202 e Pam P S143es02]  417e0T
ISOtope fields 2 % 2 | PromptRadiation_PS_momslit to_DBO PS Mom slits  BTS02 1682408 210e-02| e P2p L P 837e+02|  885e+07
° improved Phase—2 / Finger-block handling and Zero-transmission El 23 1 |PromptRadiation_PS_momSiit_to_DB2 P5_Mom_slits CD1_BTS05 636e+02 77208 M P5 T 372602 446e+02
robustness a # 2 | PromptRadiation_PS_momslit to_DB2 PS Mom slits | CD1_BTS05 6.22+05 661e-05|  2H Ps L P 407e+01| 62005
5 #5 1| PromptRadiation_PS_FP slit to_DE2 PS_FP_sit CD1.8T505 1.25e+03 15207 2H P T 369002 882e+02
» CSV export for detailed tables and batch summaries 6| 6 | > |Prompthedsionps o i 08 b covenses Sibersr 1002 e | Pml | P 2me2 229007
7 = 1| PromptRadiation_PS_momslit_to_DE3 PS Momslits | CD2.ETS06 258e-06 17804  2H P2m I TM1es02] 55305
8 =3 2 | PromptRadiation PS_momslit to_DB3 PS Momslits | CD2.ETS06 263e+06 18304 2 pam L 7 T11es02| 55305
. 9 9 1| PromptRadiation_PS_FP_slit_to_DE3 PS_FP_sit CD2.8T506 258e-06 17804  2H P2m I TM1es02] 55305
Documents > LiSEcute > Radiation 0| #0 2 | PromptRadiation_PS_FP_slit_to_DE3 PS_FP_sit CD2.8T506 259¢+03 27707 2H Ps.L 7 177e+01|  201e+03
Available ARIS configurations Available ARIS batch fil | o 1 |PromptRadiation_DB2_slits_to_DE3 D2 slits CD2_BTS06 516206 356c04)  2H p2m ] Ties02)  1M1e06
To calculate |Ight particle production vanable _a c _I es 12| 2 2 | PromptRadiation DE2 slits_to_DE3 DB2 slits CD2_BTS06 5.02¢+06 367e04  2H P2m_L T2 702402 1.10e+06

= to run ARIS configurations

] Mame to calculate light particle production ‘ '
:B PromptRadiaticn.ini Copy selected | Copyall | Save | Ciose

k] PromptRadiation_DB2._slits_to_DB3.ini Program Files > LISEcute > Radiation

{3 PromptRadiation_DB2_slits_to_DB5.ini

>f3 PromptRadiation_DB3_slits_to_DB5.ini N A
ame

{3 PromptRadiation_P5_FP_slit_to_DB2.ini

| D PromptRadiation_DE3.batch

>f3 PromptRadiation_P5_FP_slit_to_DB3.ini

D PromptRadiation_DB5.batch
{3 PromptRadiation_P5_FP_slit_to_DBS.ini

>f3 PromptRadiation_P5_momSlit_to_DBO.ini
{3 PromptRadiation_P5_momSlit_to_DBZ.ini
£ PromptRadiation_PS_momSlit_to_DB3.ini Versions 18.5.24-18.5.41, 18.5.73—18.5.75, 18.5.78

Ja PromptRadiation_P5_momSlit_to_DB5.ini



Light-particle production analysis and physics-model updates

A separate development line was devoted to light-particle
production and its impact on ARIS background estimates.
These studies are directly connected to Prompt Radiation
and reactions in slits, wedges, and other materials.

« analysis of momentum distributions for light particles

 production cross-section studies for protons, H
isotopes, He isotopes, and alpha particles

 production-by-ARIS-block analysis for secondary-
particle background estimates

» connection to Prompt Radiation and material/slit
reaction background calculations

» charged H/He angular scans limited to 160 degrees
before building reaction angular distributions

 support for improved light-particle and radiation-
background estimates

Light-particle topics around 18.5.19; angular-distribution update in 18.5.70
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Heavy-ion = ARIS

beam
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dN/dp

LISE++ 18.5.19

Light Particle Production Topics | 07/30/2026
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18.5.19 Light particle production topics (07/30/2026)
- momentum distributions

- production CSs

- production by ARIS blocks



https://lise.frib.msu.edu/18/18_05_LightParticleKinematics.pdf
https://lise.frib.msu.edu/18/18_05_LightParticleKinematics.pdf
https://lise.frib.msu.edu/18/18_05_LightParticleProductionMechanism_v2.pdf
https://lise.frib.msu.edu/18/18_05_LightParticleProductionMechanism_v2.pdf
https://lise.frib.msu.edu/18/18_05_LightParticlesProductionByBlock_v2.pdf
https://lise.frib.msu.edu/18/18_05_LightParticlesProductionByBlock_v2.pdf

LISE++ Secondary Reactions: Major updates

Key developments in versions 18.5.55-18.5.84

Secondary-reaction workflow

Main updates

s

% i

Primary reaction Intermediate fragment

in material

2 Secondary reaction

N

calculation

reactions in

fragmentation /

oo

abrasion-fission /

wedges / degraders /

materials

fusion-residual

] ) s

1

Improved consistency,
automation, and
N W backward compatibility

il

b

P

Final fragment
yields + kinematics

2

/
- »>@

€@ Kinematics and plot stability

¢ Added regular after-target Energy and Brho comparison curves
* Improved overlay/slice behavior for small NP values
¢ Corrected array cleanup and conversion-axis sizing

@ Cross-section consistency

« Abrasion-Fission reduced cross sections now honor selected
Calc/Fit or File/User primary source
» Calculated fallback used when file data are missing

AL

€ Secondary Abrasion-Ablation

¢ AA can be used for the secondary step independently of
the primary reaction mode

* Expanded cache validation

¢ Intermediate cross sections can be exported for study

A

@ Silent-mode and user feedback
» Warning/information messages routed through QoMessageBox
+ No modal interruptions in silent or batch calculations
« Status/progress reporting and visible gauge handling improved

A

@ Unified model order and compatibility

* Secondary-reaction model order aligned with regular
projectile-fragmentation models

¢ Old LISE++ files and option files are converted automatically

¢ Read-path hardening prevents legacy misinterpretation

A

[ e More reliable physics

oo Better batch workflows

i Legacy-file support

J
N

=,




Secondary-reaction physics improvements

Secondary-reaction calculations received both physics corrections and

compatibility improvements, with special attention to Abrasion-Fission,
Abrasion-Ablation, kinematics, and model-selection consistency.

 regular after-target Energy and Brho curves added to
secondary-reaction kinematics plots

» Abrasion-Fission reduced cross sections honor Calc or
File/User primary CS selection

» Abrasion-Ablation enabled as an independent secondary-

reaction step

* secondary-AA cache validation and intermediate cross-

section diagnostic output

Utilities 1D-Plot 2D-Plot Databases

CODES: Charge, Global, PACES, etc.
Radioactivity, decay

Reactions utilities

Plots : Energy loss, Ranges, Straggling, etc.
FRIB / NSCL / 1SOL rates

FRIB / Europe / RIKEM primary beam lists
Set-up utilities

Range optimizer (Gas cell utility)
Stripper foil lifetimes

-
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Reaction’s Characteristics

Angular Straggling & Rutherford scattering probabilities in compound
Differential cross sections: LAB -> COM converter

Electromagnetic excitation plots

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

Secondary reaction kinematics

Rate & transmission calculation : batch mode

User cross-sections analysis using Abrasion-Ablation model

Reaction Dvnamics Exolorer (under develooment)

Energy slice distributions: Momentum
8 Se (227 MeV/u) + C (8 mm) — *Ca (NP,..=64)
Velocity model (u/ug): Calculation(DJM); Momentum width: [1] D.J.M.

* PF and secondary-reaction CS model ordering unified

+ conversion and hardening for old LISE++ files and

old/unversioned option files

@ Secondary reactions in target

v use the contribution of secondary reactions for fragment
oufput calculations (recommended for relativistic energies)
G4 v Dimension of secondary reaction contribution distributions (default 64)
| Calculata down tn 7—1 E'.I. avo Baducad CS h’\ Boducod nintc
0 - Abrasion/Ablation v.6.7.0

1- EPAX 1.00: K.Summerer et al.,Phys.Rev.C42(1990)2546

2 - EPAX 215 K. Summerer et al. Phys Rev.CG1(2000)034607
F| 3 - EPAX 2.15 + user modifications

4 - EPAX 3.1a: K.Summerer,Phys_Rev.C86{2012)014601

5- FRACS 1.1: B.Mei,Phys.Rev.C95(2017)034608
AcCElEration flers

FRAGMENTATION mode

Versions 18.5.566-18.5.59, 18.5.67-18.5.69, 18.5.80—-18.5.84

15t reaction: Projectile Fragmentation (E3); 2" reaction: E3; Number of fragments used in calculations: 123
0.0012

—-— SecReact Slice 64/64
—--= Reqular Kinematics
/\
/ \
0.001 } froy
i \
i \
T 0.0008 [
. I § \-\'\
E e
5 /i il
o 7} b
£ 00006} - i
b o] i ! 1 i
© if i
; .f 'f E‘ II'\
0.0004 { if &
i il
i \
il u
0.0002 | i \
j.r'iff \\
oL /A | | N\
4.2 46 5 5.4 5.8

Brho (Tm)
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Secondary Reaction: AA as a Secondary Step Te UNTVERSTTY

No disk swapping. Each secondary projectile uses
™\ g N

in-memory beam substitution and a per-projectile CS cache Initialize secondary-reaction run e G

Build isotope arrays: indexZ[], indexN[] EPAX: :yieldSecondaryAA(projectile, fragment, energy)
Allocate Primary[], Secondary[], Sum[], CSdecay]] y

d Save current beam and reaction state

Select secondary model

Normalize opt->EPAX_SR into a PF model.
pf_AA is now a valid secondary-reaction option.

Set beam = secondary parent projectile ib

Set reaction = Fragmentation

A 4

Loop over secondary parent ib Call yield(fragment, pf_AA, false)

Treat fragment ib as a projectile candidate.
Use vmpCSJib] as its cross-section cache.

0,0,0)0x0

Restore original beam and reaction

Disk output

AAfpath

MakeSecondaryAAFile(...) is optional diagnostic / plot output after calculation.

It is not a disk swap used to compute AA cross sections. sisies s b

"SR

Temporary swap is in memory only; original beam is restored J

CS already in

vmpCSJib][iff]? - /
cacw Wiss (" Per-projectile memory cache )
mapCS* vmpCS = new mapCS[Ngloball]
Yes No
Reuse cached cross Calculate once, then PTOJ%Ct”e fragiff A | fragiffB | fragiffC
section store '
CStemp = vmpC3S[ib][iff] = ib=0 cs cs
vmpCSJ[ib][iff] CStemp ]
Source code anchors: ib=1 cs cs
: . ib=2 cs Cs
d_Secondary/o_SR.cpp, d_Secondary/o_SR_kinematics.cpp,
o_Phys/c_EPAX_AA.cpp Accumulate result e Cache key: parent projectile ib -> final fragment iff -> cross section.

Use CStemp to update
Secondaryl[iff], Sum(iff], losses, and \. J
downstream rates.

10
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Calculation stability, memory management, and long-run reliability

Long calculations and repeated batch workflows exposed several old ownership
and dialog-path issues. The 18.5 line reduced memory growth, improved array

cleanup, and made calculation paths safer for unattended operation.

2D drawing-method initialization and 1D distribution editor
issues corrected

global transmission batch releases charge-state dialogs after
each isotope

secondary-reaction cache arrays and contribution arrays use
matching cleanup

kinematic distribution conversions stabilized for small NP
settings

fission, AF, AA, and secondary-reaction gauges suppressed
in Silent Mode

improved reliability for long MSVC/MinGW batch and
reaction-in-material calculations

Versions 18.5.20-18.5.23, 18.5.42-18.5.43, 18.5.56, 18.5.64

Memory usage during long batch run

2000 +
==+ OLD (pre-18.5) P
— 18.5 (improved) ,/'
1500 + ,’ .
” 2
Py 7~ 2
[43)
- P 3
’ N
g‘ 1000 + 3 7 =
5 r :
=2 7 =
S
e
Stable memory footprint '
for multi-hour batch runs \
0 } $— } —
0 30 60 90 120

Time (min)

Batch workflow (charge-state dialogs released)

Isotope 1 Isotope 2 ‘ ‘ Isotope N

Cs optimization

Cs optimization = Cs optimization ‘
completed

completed completed

v LV

\

[
Charge-state dialogs are closed and released '
| after each isotope in global transmission batch

Example batch log (end of run)

M e VNI YERSITY

Distribution convergence (small NP)
Energy distribution Momentum distribution

10° 4

102 ¢

107 +

\Q".' 10°¢ +

108 : : \r\ﬁ 10°®
0 100 200 300
Energy (MeV/u) AP/P (%)

Stable and convergent for small NP settings ‘

Silent Mode: gauges suppressed
Pre-18.5 (visible gauges)

Transmission Fission | AF l AA Sec. Reac.j
[7E% )| BWse% )| W62 )| Wdev | (NeT%

i
| e

\

18.5+ Silent Mode (no visible gauges)

’ <& Calculations run without gauge windows ‘
| i No Ul blocking, suitable for unattended batch runs \

Result summary

[INFO] Global transmission batch completed: 128 isotopes

v/ Stable memory

[INFO] Memory usage: start 412 MB -> peak 612 MB -> end 458 MB v/ No leaks

| [INFO] No warnings (all calculations completed successfully)

v All outputs generated

11
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Configuration, charge-state, wedge/profile, and UI improvements Y 1 UNTVERSTTY

The 18.5 series also improved user-facing workflows and saved
metadata, especially where charge states, wedges/materials,
configuration output, and custom-profile windows are involved.

B a0 D1
&
E
Line Thickness |3 - -
+ custom-profile plot and content windows remain accessible and are cleaned on dialog exit 5 oy
' ® Interpolation using 3 points v e v
fi d deterministic pl tf fil d pol ial wind =
* Tocus recovery and deterministic placement 1or profile and polynomial windows o Cotic e new
E\é\"w rmel:.N.:.::t ..1v -\
1 1 1 1 1 1 a i Plot Distribution name
« satellite-window location selection redesigned as a table-based dialog - _ L |
~ ~ N ;{ % NO lines T
. . ~ ~ X >_- v/ 3 60Ti
» standardized charge-state labels and wedge/material separators .. LA
\\\ | ?
*| Info Part records compact PF and SecR model labels and material reaction flags S.o e
S N | % 1e-4
. . . . . . S 3.6 4 4.4 48 52 5.6
+| editable wedge-angle limitsjand option-file Version + SavedDate metadata ~e Brho (Tm)
~
&~ Wedge degrader in dispersive focal plane S~ SO
o~ Di ion Plane Degrader properfi \\\\
Block DB2wdg {sssnsssssnsnsnnnnsnnnnn Info Part & NEssssnEsEuan) S o
X (horizontal) (e ¥ (vertical) S
Degraddr Profile Wedge degrader So
B T 82Se (227 MeV/u, 2149 pad) + C (8 mm) --> PF(EN),SecR(E3); aP/P=1.75% ~<
Mode o[ FOI --> 50Ca 20+ 20+ 20+ 20+ 28+ 20+ 20+ 20+ 209°\20+ 20+; 2-q+0,0 w ,0,0 w ~a
GiTEps DERITE I 20— slits (mm) - +20 FOI --> Rates1.85¢-04 (1.85¢-284) pos; Trans=19.4% \(noSR) (46.7% Overall)
angle for the setting mode after it
225| — angle (mrad) — | +22.5 ALL\ =-> Ncalc»93, Sume9.672e-2 pps #5 Window satelite locations
CD2_BTS06 - Bric--> First "ad_Dlex"+5.7802 Ta, Last “(D4_BTS@8"=5\5377 Tm =
o7y
_— . Wedges Satellite location mod
Al (0.5 mm
| § Catuatesnges | ks | — #1: Al (1.1 mm) angle[Custom]=-12.887 mrad; Reacticas=On m—p— —— r—
se nimation lavigation scheme Legacy code
Energy before the degrader  161.68 MeV/u #2: Al (0.5 ==m) anglelVWedgel=0.928 mrad: Q("(‘sof'ﬁ'oﬂ
mode Wedge angle (mrad) 1/ Left top Left top Left top LT: ANS (version 13) o
Energy after the degrader 15792 MeV/u 2 Lefttop Left top Left top LT - SAN Qimﬂggﬁ.?n
5 ) — 2 Right bottom Right bottom Left top LT:S:RE: NA &= SEERIITED GEETD
Aetremaie ’ O eiotons (defaun o) 125 - 4 Lettop Left op Right bottom e AN RE S et
R e e om. oo gmer | EEE
Fixed n the code 0.928 Achromatic o ? V| 7 Left middle Left middle Left top LT:5;LM: AN
B To piot a dependence from angle Monochromatic Fix 8 Left bottom Left bottom Right bottom LB:SN:RB A
¥ Ok X Qui ? Hep f 'E_q:DID w -“II-FI I-FI w -1 m 1?1 Make default v OK X Cancel

Versions 18.5.44-18.5.54, 18.5.60-18.5.62, 18.5.66, 18.5.72, 18.5.79 12
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GEMINI++ 3.3.0 integration Blreo ' vEro Ty

« GEMINI++ 3.3.0 integrated into the LISE++ package
GEMINI++ 3.3.0: Major developments

. Key updates from the 2026 development cycle o

N R

. Performance 0 Angular-distribution New analysis
Link: v.3.3 (08/15/2026) B Termaes 10 Susp ) Bl
E (MeV)

e Center-of-mass spectra
e |MF production table

dN/dE

- GEMINI++ optimization: about 1.6x faster

e Residual angular-distribution tables
e Gamma angular-distribution tables
e |MF angular-distribution tables

- New residual, gamma and IMF angular-distribution
tables and pIOtS » ~1.6x faster e PACE-style table layout e |mproved yield-table output

- Center-of-mass spectra and improved yield-table @) Plotting tools i '9 Code modanizaton |1 YT T —
output A 5
- New 1D/2D plotting tools with Gaussian fits and "Plot E‘W'!'V)_;, H J}\)\‘ ﬁcl

e Project-wide optimization

e Profiling of bottleneck points

Counts
Counts

$ g
£ 2
" 1 i Wi L
All" options . . ¥
0 (deg)
. . . . . ® New 1D/2D plotting windows e Migration to double precision .
_ e 4 plot types for each table : : ® Result-window scrollbar support
Mlgrat-lon to double precision and MinGW/MSVC e e s & MinGW{ MSVC warting cleariup S ey
warni ng Clea nu p e Gaussian fits for 1D plots Lo Version metadata synchronized e Consolidated 2026 GUI development

[(]) Faster calculations ‘ @ Richer analysis ‘ @ Improved usability }

Development by Arjun Ray and Oleg Tarasov

13


https://lise.frib.msu.edu/18/Gemini_Updates_v.3.3.pdf
https://lise.frib.msu.edu/18/Gemini_Updates_v.3.3.pdf
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ETACHA 4.8.13 integration MICHICAN STATE

ETACHAA4 4.8.13: Major developments

ETACHA4 4.8.13 integrated into the LISE++ Key updates in the 2026 development cycle

package — : (4
Batch command-line 9 Batch input format 9 Global mode keys
) workflow
ETACHA4 updates: mode-34 correction and p— o [ V=23 3344 45J
expanded batch/command-line operation =@ = —— —e— | (-0m ]
h
* new ETACHA4 batch options include mode [ ETacHAGexe snput.betacha - —q +=23 i1 -1 (5 5 % B o 2 s o) [ -e=0or1 ]
ke S. 0O tional detailed |0 S and mOd e-sufﬁxed * Command-line keys apply to all rows in a batch run
CSyV,fI P g ! : T“’l'bte:ha Iflle'stc.hrectlytfromt(.:on;mand line * One row = one projectile-target calculation « lonization: 0 = COW-EIS, 1 = PWBA
lHes -r” starts calculations automa |ca. y e Spaces, tabs, or commas are accepted « Excitation: 0 = Symmetric, 1 = PWBA
e “-q” closes ETACHA after completion e Comment lines begin with “!” or “;” ~
® Same .betacha file can be rerun
® Parsing of “-r” and “-q” is order-independent ¢ Generated “.etacha” file created for each row with different mode sets
5 N NG A
’ . i Y . o
0 Version 34 correction 6 Outputs and logging Builds, documentation,
Charge-state distribution ( and beneﬁts
o .34]
" R CSV TXT
S 10! .etacha f— ==
= = -
. & 10° ~
-4 '“
LI n kS 9 0 10 20 30 40 { YourFile_results_v23i0el.csv ] 8
Charge state (q) - e Batch execution manual refreshed
* v.34 charge-state population output corrected i Batch-summary csv f’lways W""tte" o MinGW and MSVC release builds
o indépendsritis shall Vi ia nowincluded . Effett‘tlve“mo?e suffix included i CfV ?am:! ” rebuilt successfully
® v.34 option re-enabled in the user interface il g o e i * Bitor unptndod duaiiation and
° " j e Without “-L”, autorun still writes model comparisons
ETAC HA 4 . 8 . 1 3 . M ethOd 34 ® Use v.34 only with ETACHA 4.8.10 or newer CSV + generated .etacha files o Clearer reproducible batch studies
. . )
correction, Batch file update s i /
- N
] Better batch automation Flexible model comparison Reproducible output files
® ETAC HA BatCh Fl Ie M anu al Streamlined command-line Easily rerun batches with different Standardized CSV summaries
workflow with reliable mode sets for consistent and generated .etacha files
9 autorun and logging. comparisons. ensure reproducibility. )

ETACHA development integrated into the LISE++ 18.6 package
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https://lise.frib.msu.edu/18/etacha/ETACHA_Modification_Summary_2026-08-14.pdf
https://lise.frib.msu.edu/18/etacha/ETACHA_Modification_Summary_2026-08-14.pdf
https://lise.frib.msu.edu/18/etacha/ETACHA_Modification_Summary_2026-08-14.pdf
https://lise.frib.msu.edu/18/etacha/ETACHA_Batch_File_Manual_4_8_13.pdf
https://lise.frib.msu.edu/18/etacha/ETACHA_Batch_File_Manual_4_8_13.pdf

-
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Documentation and version coverage Te UNTVERSITY

18.5.19 — Light-particle production topics: momentum distributions, production CSs, production by ARIS blocks

18.5.20-18.5.43 — Prompt Radiation and non-Prompt-Radiation updates after 18.5.19
18.5.20 - 18.5.43:  Summary report by versions (04/08/2026)

18.5.44-18.5.64 — consolidated modification report by versions
18.5.44 - 18.5.64: Summary report by versions (08/08/2026)

18.5.65-18.5.69 — Silent Mode, Info Part metadata, secondary-reaction feedback, PF identifiers
18.5.65 - 18.5.69: Summary report by versions (08/10/2026)

18.5.70-18.6.0 — Silent Mode extensions, Prompt Radiation CSV, SR model unification, GEMINI++/ETACHA4,
release packaging
18.5.70 - 18.6.00:  Summary report by versions (08/15/2026)

Final focused 18.6 message:

The 18.5 development line made LISE** more automation-ready, strengthened Prompt Radiation and light-particle
background studies, improved secondary-reaction physics, and improved reliability for long-running calculations.
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https://lise.frib.msu.edu/18/LISEpp_other_updates_after_18_5_19_part2_2026_08_04.pdf
https://lise.frib.msu.edu/18/LISEpp_other_updates_after_18_5_19_part2_2026_08_04.pdf
https://lise.frib.msu.edu/18/LISEpp_other_updates_after_18_5_19_part2_2026_08_04.pdf
https://lise.frib.msu.edu/18/LISEpp_other_updates_after_18_5_19_part2_2026_08_04.pdf
https://lise.frib.msu.edu/18/LISE_18.5.44-18.5.64_Consolidated_Modification_Report.pdf
https://lise.frib.msu.edu/18/LISE_18.5.44-18.5.64_Consolidated_Modification_Report.pdf
https://lise.frib.msu.edu/18/LISE_18.5.44-18.5.64_Consolidated_Modification_Report.pdf
https://lise.frib.msu.edu/18/LISE_18.5.44-18.5.64_Consolidated_Modification_Report.pdf
https://lise.frib.msu.edu/18/LISE_update_18.5.65-18.5.69.pdf
https://lise.frib.msu.edu/18/LISE_update_18.5.65-18.5.69.pdf
https://lise.frib.msu.edu/18/LISE_update_18.5.65-18.5.69.pdf
https://lise.frib.msu.edu/18/LISE_update_18.5.65-18.5.69.pdf
https://lise.frib.msu.edu/18/LISE_18.5.70-18.6.0_Modification_Report.pdf
https://lise.frib.msu.edu/18/LISE_18.5.70-18.6.0_Modification_Report.pdf
https://lise.frib.msu.edu/18/LISE_18.5.70-18.6.0_Modification_Report.pdf
https://lise.frib.msu.edu/18/LISE_18.5.70-18.6.0_Modification_Report.pdf
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