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v.16.4.3 Many thanks to Marc and Dave for comments and suggestions

07/12/22

« Account for material lengthsin optics

« Update of gas mixture use

« Exponential Abrasion Model (v.16.3)

« LISE** site : secure connection

« Important updates (Reaction mechanism, ETACHA, bugs)

« List of all updates (v.16.2.12-16.4.3)




LISE ;. v.16.4.1 : Account for material lengths in optics ol MICHIGAN STATE

Te UNIVERSITY

https://lise.nscl.msu.edu/16/16_4 MaterialAsDrift.pdf

® = 2 . . | culd MICHIGAN STATE
Else LISE [\;e : Account for material lengths in optics Brelvniversity
FRIB cutce
v.16.4.1
07/09/22
!ﬁ gasD3 X
: : I Oz Nro A om eisue Density| 00012 | glem’ | calculate density
New version allows to account for the material —————
. . L . ¢ In this ~ State of Matter Dimensi Angle
length in OptICS and as We" In tlme Of ﬂlght —_— [v] Account for the material Iength in optics _ Solid () mg/ecm2 & micron ; Calculate
calculations. ) Gas ® giem2 & mm 0 | degrees
Z Element Mass Stoich
. R . B ~Th at 0deg Effective Th
" . : , vi| 8 o | |pr|| 15999 || 21 L e
The Block compound in this case is considered as — || @ w0 fmm (O] 000  |mm
v 7 N |PT || 14007 || 78 e— i
" . . . : 3 — — — Ol 0.12 | grem? | | O 0.12 | glem?
an optical drift block in optical matrix calculations. vii 8 || a ||er|[ 30ess |[ 1 - I
Atoms / ecm?* 4.92e+21
Pay attention to use this option for compounds O Gociarat biock somins ‘
inside of a separator!!! | Sompoend Achnsy
@ Calibration, Resolution, ‘ = Setthe spectrometer
‘ v OK ‘ ‘ K cancel | ‘ Thickness defect after this block



https://lise.nscl.msu.edu/16/16_4_MaterialAsDrift.pdf
https://lise.nscl.msu.edu/16/16_4_MaterialAsDrift.pdf
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v.16.3.18 : Gas mixture molar mass update Bre/UNivERsITY

New feature: “gas mixture” message

\

Ba gasD3 \ *

| Oa1 Nrg Ar :_gasmaxmm_‘. Densiy | 00012 | afen? ‘m| S_0me Compounds 18
R ../lisecfg/compound.dat
Calculate reactions in this myterial _ Siate of Matter TTETE T

Account for the material length inoptics ' Solid () mglcm2 & micron Calculate flle Contaln the mOIar
® cas 0 soarons mass value that tells

t . .
z Element Mass Stoi LISE that thIS gaS IS a
~— Thickness at 0 degrees Eﬁerf[weThl ness .
v 8 o] PT 15.999 21 r m|Xture
B3 Gas density * ot
v 7 M PT | | 14.007 78 ) |_ :
vi|o18 Ar PT || 39.948 1 ] | Oa; Nog Ar Input Average Molar Mass in
e the case of gas mixture. %ylene,H18 C8,0.8611
: For example M=28.97 for air, * Rases
\' Molecular formula or M=37.6 for P-10 gas Acetylene,H2 C2,0.0010825 GRS
: ] _ Air {gas mixture),021 H78 Ar1,8.8812989,28. 9?.
Compound dictionary '@ (Gas mixture Molar mass = 28.97 Allene Propadiene,H4 C3,8. ﬂﬂ1ﬁﬁ§ﬁ [y
Ammonia,H3 H1 ,u.uun?usuu
a ) ) Butane ,H18 C4,08.00824164
7/ OK % Cancel Farameter Value Dimension
Temperature (K) 293.15 ke
Pressure (Torr) Ta0 70 Tarr
. malcm?
Density | 12044 | 12044 kgim gL
| E Units converter | « Fix # Cancel




LISE 5.

v.16.3.1 : Exponential Abrasion Model

http://lise.nscl.msu.edu/16/16 3 ExpAbrasion.pdf

LISE ;e : Exponential Abrasion Model

v.16.3.1
04/06/22

Exponential Abrasion Model implementation to LISE }/;.

Use of the Excitation energy fissile nuclei parameters

from the BeAGLE calculations in LISE [},

LISE }.},. Abrasion-Fission 3 EER with the EIC
settings

Comparison of calculation results of different models

Fission Fragment Kinematics

CUE MICHIGAN STATE
=

ETeUNI\ERSIT

+ ThisPC » Documents » LISEcute » files » examples » afission

~

Name Status Date modified

¥ AF_208Pb_Be.lpp 0/1/2021 2:27PM

1
f&| AF_238U_Be_CS_fromBigRIPS.Ipp 10/1/2021 2:27 PM
f¥ AF 238U _Be_highZlpp 10/1/2021 2:22 PM
& AF 238U _Clipp 10/1/2021 2:24 PM

E AF_238U_Pb.lpp 10/1/2021 2:27 PM
E ExpAbrasionModel.lpp 4/6/2022 3:07 AM

T LISE =+ [COALSEcute’_nstall files\ ex amples\ sfiuion' Ex pAbravonModelipp’]
File Options Expermental Settings Physics Models  Calculations  Unilities  10-Plot 2D-Plot Databazes  Help

gon S 98 O vFTESEABEE KNGEPD Y
Projectile 28y 920 ’
110 Gevu 14+3pps

3 t l!anbﬂ‘

EERs ¥ Une) ™ Pase) = Racee

[T®] rarget "H 1mm
[578] swippes

[B%]o1 Bp=0925035 Tm
E ] n_sms

(] [ 1 504 pm

[ ajrp_sci CuHu 100 mem

Te UNIVERSITY



http://lise.nscl.msu.edu/16/16_3_ExpAbrasion.pdf
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LISE* site : secure connection Blreluny versiTy

Thanks to Greg Comins!

New approach for visitor statistics.
It allows to get the code downloading statistics.

http = https

Ei Check for the new version of the code >
o s — Settings
O EJ https://lise.nscl.mswedu/util.himl _ -
Use LISE web-site | https:lise.nscl.msu.edul - |
Download |hﬂps:a‘ﬂise.nscl.msu.edufdownload.l' - |
E}[: DTI C BE&M PR DD Ui: Checking periodicity |weekly hd | | Make default |
Mext checking date | 13-07-2022
o/
R | iZ Check for the new version ‘
Ir Yourversion | 1642 from | 11-JUL-2022
~ | 4% Getthe code |
[Lastversion | false from | noresultsJ
| o See lastversions description |
LIEEH Horme u «PACE4s (fusion-evaporation cod
Utilities PR Y X auit |
= F u «GEMINI=+ GUI» |statistical decay _—
LIEE far Excel 1
u «MOTER» (raytracing-type progra

Unfortunately, the “New version” dialog is currently not
operating outside the FRIB net. It will be solved soon.
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Reaction mechanism: updates % UNIVERSITY

v.16.3.7:

OT's manual correctionfor light charge particles production v.16.2.27 04/01/22

cross sectioncan be applied for all PF models

(beforeitwas used only for EPAX2.15-user) The Convolution model: each option has its own sigma, value

'!'n Projectile fragmentation *

“Ca (140.0 MeViu) + Be — S

/Fragmentvelocity\/Momentum distributionVCross section, Excitation energy and etc.\

'!'n Convolution of Gaussian (Fragmentation) and Exponent (Friction) distributions *,
Prefragment and Evaporation options Excitation energy for Abrasion-Ablation model ‘ Py, (140.0 MeViu) + Be =g — Settings for Gaussian distribution
— Cross Sections 9 Po(Mevic) = 6
-t Sy shift T VI Vg from settings = 0.094
5-FRACS 1.1: B.Mei,Phys. Rev.C95(2017)034608 [E=300MeViu] i f(P) & EXP (3] 1= fé‘.?".?" T Mom.distribution = | (1] D.J Momissey
. . Gy= 87 MeVic
- cog C
( ¥| Use O.T's manual corrections for light charge partilces (H, He, Li) production cross sedions) O|2| = ((_5;"“ FBP)z M I:Tf, Al By By = 2445 MeVic ()
Ay -1
— Settings for convolution
- N - fachi ; ) . FWHM / Vel V, Vel
FAST" mode for use this mode only for heavy projectiles as Uranium. Separation Energy Model E - fapiid cocf shift tau P (Y e F'Ve F'Ve
Abrasion-Ablation calculations® Evaporation distribution dimension is equal to 8. P gy syt w 2.355 (%) (Vo) peak mean
0. Energy from Qg | 26 || 915 || 3344 || 0158 || 1839 | 2313 | 22079 | 0997 | 0993
1.Excitation from dSurface | 117 | 915 || 3 || 0149 || 1571 | 1392 | 22137 | 0998 | 0996
— Coeflicients for modified EPAX 2.15
2. Excitation from
e Arasn o 412 125 1 1 || 1842 | 871 | 22004 | 0995 | 0994
normalization p-rich slope Mely MeVic MeVic MeVic
cf™=| 125 | Mevic g=| 095 | Mevim? (*) - with y-factor
U_norm [1.0] | 1 | u1[7808 | 179 |
TR B | b Plot1D | {i. convolution Analysis Make default v OK #X Cancel 7 Help
Un[(es] | 165 | U3[-1.303e-5] | -1.3000e-05 |
Make default v 0K 2 Cancel 7 Help




LISE* file : Multi-line comments BT UN I VERSITY

@ LISE++ [Ch\Users\taras\Documents\LISEcute\files\gas2.lpp]

HEPEE KWVGEHDE

6 . T B &

> 1% E R

B
=

Projectile 48 ;g 20+
140 MeViu
Fragment 16+

16.2.23 03/29/22
comments action in toolbar; comment icon in file menu

'!'n Comments

| Target | The program LISE™ has been developed to calculate the transmission and yields of fragments produced and collected
in a spectrometer. This code allows to simulate an experiment, beginning from the parameters of the reaction

||E Stripper | mechanism and finishing with the registration of products selected by a spectrometer. The program allows to quickly B et
optimize the parameters of the spectrometer before or during the experiment. It also makes it possible to estimate and
| 5 Il 12_slits | waork in conditions of maximum output of studied reaction products and their unambiguous identification. Wedge and 16.2.22 03/29/22

Wien filter selections are also included in the program. The LISE** package operating on Windows, macOS§, Linux
environment is a freeware software product with the LISE** user license.
| LISE™ is the generation of the LISE code, which allows the creation of a spectrometer through the use of different
"blocks™. The number of blocks used to create a spectrometer in LISE** is limited by operating memaory of your PC and
] your imagination.
The LISE** package has been ported to Qt-framewark for compatibility with multiple operating systems. The benefits
| include 64-bit operation, cross-platfiorm compatibility (Windows, macO5, Linux), and the ability to take advantage of
future computational improvements. LISE* version 15, created using the Qt framework, is named LISE.."" to
] indicate a new generation different from the previous LISE** Borland-based versions.|

comments: summarize all comments from files in the case of
append operations

16.2.21 03/29/22
comments: summarize all comments from files in the lise files list

-150 H +150

[B=] o3
S
=F
Eilroeo
Ellmmn

[E=]orita
[FTlep clite ||
canfig A1800_2019
option FRIB_2021

X Quit
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ETACHA update

ETACHA4.4.11
ETACHA4.4.10
ETACHA4.4.09

05/30/22
05/30/22
05/30/22

batch mode with command string argument -r
Correctionwith a density value input from file
Plot option in etacha file

The option -r suppresses the graphs and the input window.

F> ETACHAA - eUntitled

- O X
File Execute Help

— Version — Integration model
el By
| = B = B =] || F | DOSversion || E] About | w23 Y(15,25.2p) Y(35)Y(3p)Y(3d) 5, ODE ISBN: 0715704517
(ordinary differential equation solver)
— Projectile w3 +¥(12,3) fast, for high £
-, RKF45
A Element z Q Eneray Stopping Ol v3e +Y(4) do not use (Runge-Kutta-Fehlberg ODE solver)
(Meviu) power :
207 Pb 82 64 (MeWimg/em) o v.4 +¥(123, 4) default (_) Eulers method
Initial 2849 75.8905 .
V.45 +¥(5) beta

Last orbital of
Final 28.162 76772
Neutral atom = 6p2
Use Energy Loss
lon in ground state = 3pk Y| Calculations

g parameter Kp(n=3)= | o002 Debug made
projectile velocity v,= 33364 =1 2:no empirical correction and no binding correction V| Plots

Reaction characteristics

pertubation Kp (n=1)= 0.18

— |[OMIZATION model EXCITATION model ——

_. CDW-EIS o Symmetric-Eikonal
(— Target (default) (default) Minimum step = 1 wglom?
1.004e+20  stomsicm . : Maximum step = 200 uglom?
A Element z PWBA (fast) () PWBA fast)
Thickness = 2 mag/em
12 C 6 PSTO BT
Density = 226 glem®
~ Corrections for PWBA (parameter "ibin”) Event Logs v

(& 0: empirical saturation correction (default)

) 1: binding correction included (not recommended)

— Steps & Mumerical uncertainties

Absolute= | 1.00e-12

Relative = 1.00e-5

Intermediate output of
cross sections

This version of ETACHA s for ions with up to 60 electrons

Ready to modify input parameters and run

HW'’s request




v.16.3.14 : [Fixed] bug in 2D “ellipse” plot AR

DJM's request [corrected] Incorrect extrapolation of energy for isotopes completely outside
the slits in the case of transmission calculations by the “ellipse” method

dE-TKE dE-TKE
28 P (999,16 MeVi) + Be (1625 mglem?)Nb (220 mgicn?); - Settings on 2™ Pt™" ™" Corfig: I0LD.ersesararD. ot *Pb (999.16 MeViu) + Be (1625 mg/cm”) Nb (220 mg/cm?); - Settings on 2% Pt ", Confiy: DL rrrerrereDID b
dpip=2.54%; Wedges: 0, Al (4500 mglcm?), Al (3765 mg/cm?); Brho(Tm): 13.6495, 136495, 10.0748, 10.0748 | dplp=254% Wedges: 0, Al (4500 mg/cm, AI (3765 mglcm’); Brho(Tm): 13 6495, 13.6495, 10.0748, 10.0748 .
18 TKE detector AIDA 1 ** dE- SOFIA-Sci21 - H11C10 (1 mm) 2 151 TKE detector: AIDA 1 ™ dE: SOFIA -Sci21 -H11C10 (1 mm)

1580 | ‘ 1580 F
= 1560} ‘ 5 15607
S 0
@ T s

' 1540} . I
< <
o o
8 1520 | 7 1520 ¢
> >
S 1500t L 150f
3 :
3 1480} 3 1480t
> >
2 2
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= c
w w
ST
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1420 | ] | I . | . N 1420 ¢ . . l i
0 5000 10000 15000 20000 25000 30000 5000 10000 15000 20000
Total energy (MeV) /before AIDA 1/ Total energy (MeV) /before AIDA 1/



[Fixed] : bugs

Te UNIVERSITY

16.3.33 07/09/22
fixed: w_Graph_Envelope crash. (MH)
mostly it has been moved from char*" to QStringSize

16.3.11 05/30/22
INitFN_AF_DIg::CmPrintTitles correction with titles

16.3.9 05/30/22
misspelling corrections in dialogs d_CNO_scanningEnergy and
d_CNO_scanningBrho (MH)

16.3.8 05/11/22
two missing .toString().c.str() in c_Plot_MC.cpp (DB)

16.3.6 04/23/22
correction in angular distribution for the fusion-residual (p,g) case (1191 from
118Te beam)

16.3.5 04/23/22
correction in the fusion-residual case for very thin target

16.3.4 04/20/22
* Fixed: crash (only in debug mode) in O-AA_manage.cpp

16.3.2 04/12/22
QSstrcpy and QSstrncpy modifications in win_utilString.cpp (TZ2)

16.2.38 04/06/22
initialization beam.ShapesJi] to 1

16.2.30 04/01/22
Fixed: memory leak in read/write blocks

16.2.29 04/01/22
Fixed: bug in file append procedure with high order matrices

16.2.14 03/22/22
Fixed: Results->Transmission A,Z,ql (summarized by reaction) ==>
bug with stripper charge state value

16.2.13 03/22/22

Fixed: Random wrong initialization of root directory (only in Windows)
(MH)

16.2.12 03/22/22

Fixed: bug in d_Setup_Array after privateName value retyping to
QString (MH)
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List of all updates (v.16.2.12-16.4.3) [1] B I SIATE

FRIB

16.4.3 07/12/22 16.3.24 07/05/22 16.3.9 05/30/22
PseudoMC update for UseLengthOptics=1 Config_read & w rite updates for block_material length use in optics misspelling corrections in dialogs d_CNO_scanningEnergy and
new function templates in BLOCK_Compound d_CNO_scanningBrho (MH)
16.4.2 07/11/22 int getUselLengthOptics(){return UseLengthOptics;};
update Draw PlotFile functions for pure ascii output (no Borland, no HTML) (StSc) void setUseLengthOptics(int init){ UseLengthOptics = init>0 ? 1 : 0;}; 16.3.8 05/11/22
tw 0 missing .toString().c.str() in c_Plot_MC.cpp (DB)
16.4.1 07/11/22  changing middle version 16.3.23 07/05/22
Config_read & w rite updates for gas mixture molar value 16.3.7 05/06/22
16.3.36 07/09/22 OT's manual correction for light charge particles production
modification LengthNameCompound from61 to 76 16.3.22 07/03/22 cross section can be applied for all PF models
modification LengthNameCompoundPlusMass from 78 to 100 update d_Thickopt_compound to read gas mixture molar value
16.3.6 04/23/22
16.3.35 07/09/22 16.3.21 07/03/22 correction in angular distribution for the fusion-residual (p,g) case (1191from
udpate FillTitlePlot for Wedge graph name and Brho greek Ctarget::input_thickness call in Ctarget 118Te beam)
16.3.34 07/09/22 16.3.20 06/30/22 16.3.5 04/23/22
new BLOCK function bool isLengthBlock() connected to material Option Show /Hide Cancel-button in Gauge button. used for initial Table correction in fusion-residual for very thin target
UselLengthOptics=1, update BLOCK util forisLengthBlock() creation
16.3.4 04/20/22
16.3.33 07/09/22 16.3.19 06/30/22 * attempt to use SSL protocolin the new version dialog
fixed: w_Graph_Envelope crash. (MH) Material dialog - the Z cell is hidden if this component does not exist * Fixed: crash (debug mode) in O-AA_manage.cpp because of char buff[20];
mostly it has been moved fromchar*' to QStringSize
16.3.18 06/30/22 16.3.3 04/15/22
16.3.30-32 07/08/22 modification of compound.dat file for molecular mass https: instead http: for LISE site links
MC envelope update for UseLengthOptics=1 molecular-Mix mass flag in Ctarget class -->later w as erased
TOF p_Block_util update for UseLengthOptics=1 16.3.2 04/12/22
p_Block_polynom update for UseLengthOptics=1 16.3.17 06/30/22  new NNDC isotope link QSstrcpy and QSstrncpy modifications in win_utilString.cpp (TZ)
16.3.29 07/08/22 16.3.16 06/29/22 16.3.1 04/06/22
MC_options => alw ays opt->MC_Zaxis_material=1, d_Thick : new CheckBox "Use Length in Optics new middle version http:lise.nscl.msu.edu/16/16_3_ ExpAbrasion.pdf
now opt->MC_Zaxis_material is used as flag in PassMaterialBase for BLOCK_Compound : int UseLengthOptics
UselLengthOptics=1 16.2.39 04/06/22
16.3.15 06/29/22 \files\examples\afission\ExpAbrModel.lpp -- settings for Exponential abrasion
16.3.28 07/08/22 new icon plotsaveMC, plot_save icons modification (StSc) with EIC parameters
d_Setup_Optics -> CmBeamSigmaPlot -> update for UseLengthOptics
16.3.14 06/29/22 16.2.38 04/06/22
16.3.27 07/08/22 c_Plot_2 ->Actions : Save Plot for mode=20 (Hlipse) initialization beam.Shapes]i] to 1
d_Setup_Optics -> CmMatrixEnvelope -> update for UseLengthOptics
16.3.13 06/29/22 16.2.37 04/06/22
16.3.26 07/08/22 c_Graph2_goodies : PassSlits -> CutSpace ->USeAnalysis=false for modifications in the Abrasion-Fission dialog and plot
d_Setup_Optics -> CmMatrixFile ->update for UseLengthOptics isotopes out of slits
correction in p_Block_Compound for om->Unit in the case of drift 16.2.36 04/06/22
16.3.12 06/26/22 double SigmaOconvolution parameter -->double SigmaOconvolution() function
16.3.25 07/05/22 c_Graph2_goodies : PassSlits only for optical blocks
d_Thick dialog update for UseLengthOptics, W_Scheme update for 16.2.35 04/04/22
UselengthOptics, different color and size for materials w ith lengths 16.3.11 05/30/22 ExpSlope abrasion: Nuclide CS map development
0_Optics update for UseLengthOptics in RecalculateGOM, p_Block_Compound for InitFN_AF_Dlg::CmPrintTitles correctionw ith titles
UseLengthOptics in blockLength for optical matrix 16.2.34 04/04/22
16.3.10 05/30/22 ExpSlope abrasion: including to AAcompare project, ApfExcitatio dialog
Physical Calculator : increasing output precision (AG) modification 1




List of all updates (v.16.2.12-16.4.2) |2]

16.2.33 04/04/22
COSY map defaultfile extensions are "map"and "mat" for loading

16.2.32 04/02/22
Update of FRIB_2022.lopt(defaultoption file)

16.2.31 04/01/22
globalrevision in read/write blocks with new elements of Zagolovok and Vegas classes

16.2.30 04/01/22
Fixed: memoryleakin read/write blocks

16.2.29 04/01/22
Fixed: bug infile append procedure with high order matrices

16.2.28 04/01/22

Read/Write --> struct Zagolovok to class, structVegas -> class
zero initialization of char* in these classes

High order class :HOL - new function init(const*str)

no more some functions in Vegas class (alloc, free, read_func)

16.2.27 04/01/22
Convolution model : each option has its own sigma0 value

16.2.26 04/01/22
COSY map defaultfile extensionis "map"

16.2.25 04/01/22
new defaultoption file FRIB_2022.lopt
correction in "writing rays to file" orderin option file

16.2.24 04/01/22
No more modal propertyfor the File comments dialog
writing high order optics elementformatincreased to %.e5

16.2.23 03/29/22
comments action intoolbar;commenticonin file menu

16.2.22 03/29/22
comments summarize comments in the case ofappend operations

16.2.21 03/29/22
comments summarize comments ofallfilein lise-files list

16.2.20 03/27/22
direct multipole dialog edit after clicking on the table in the Optics Seup dialog

16.2.19 03/26/22
global substitution for strReactionRegl function

16.2.18 03/26/22
new Functions QString strReactionRegl(Celement*el, double energy, Compound* compound,
Celement*el2,bool);

16.2.17 03/26/22
class Elementand Compound --implementation of QString for name

16.2.16 03/24/22
new Abrasion model : Exponentional -- only Dialog and initialization

16.2.15 03/23/22
new function chargeStateTrans(const Ccalc* cc) : product of all charge state transmission values
for one ion

16.2.14 03/22/22
Fixed: Results->Transmission AZ,q1 (summarized by reaction) ==> bug with stripper charge state
value

16.2.13 03/22/22
Fixed: Random wrong initialization ofroot directory (only in Windows) (MH)

16.2.12 03/22/22
Fixed: bug ind_Setup_Array after privateName value retyping to QString (MH)
ARIS.blf file has been updated by MH

Te UNIVERSITY
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