@@ i 1ne - .
On o LISE* development : v.10-11.*.* -- different IR

NSCL

* Array operations

* Block "Material" : no more "slits" features
* Periodic table of elements

* Moving to new official version 12

Shell:

 RF-kicker update (angle issue)
 Transmission with Rotation blocks: analytical solution update
* Modification of transmission calculations for accumulated uncertainties

Transmission,

Utilities: » Gas-Cell utility update: plot of transmitted isotopes
 Fragment deformation at the Scission point
Phvsics:  Fission plots update
ySICS: * Abrasion-Ablation Excitation enerqy: Limiting temperature factor, and new plots
 (Gas Mixture Density
Excel - « LISE** for Excel: PID resolution calculator update

« A1900 PID calibration with LISE for Excel (32-bit)

* FRIB rates v.1.08

OT@MSU 10/17/2019 1



http://lise.nscl.msu.edu/12_0/version12.pdf
http://lise.nscl.msu.edu/10_0/10_0_27_RF-kicker_update.pdf
http://lise.nscl.msu.edu/10_0/10_0_45_RotationBlock.pdf
http://lise.nscl.msu.edu/10_1/11_0_57_uncertainties.pdf
http://lise.nscl.msu.edu/10_1/11_0_50_GasCell.pdf
http://lise.nscl.msu.edu/10_1/11_0_87_DeformationAtScission.pdf
http://lise.nscl.msu.edu/10_1/11_0_19_FissionPlots.pdf
http://lise.nscl.msu.edu/10_1/11_0_11_AbrasionUpdate.pdf
http://lise.nscl.msu.edu/10_1/10_1_111_GasMixture.pdf
http://lise.nscl.msu.edu/10_1/11_0_15_Z_PID.pdf
http://lise.nscl.msu.edu/10_1/11_0_67_PID_calibration.pdf
http://lise.nscl.msu.edu/10_0/10_0_41_FRIB108.pdf
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Array operations

Block | Given Name

J Z-0) I Length,m| Enable |

:r‘_._ Target Target
E Stripper Stripper
8% | = Dipole D1

B O sits.  11_sits
Wedge 11_wedge
= Dipole D2
Material  |2_PPACD

_slits_ 12_slits

¥2

=
—

K|

=
-

Wedge 12_wedge
Material 12_PPAC1T
I aterial 12_SCl

= Dipole D3

_slits_ 13 _slits

¥ 21

ES
-t

Wedge 13 _wedge
= Dipole D4

I aterial FP_PPACO
Material FP_PPAC1T
_slits_ FP_slits

=¥l

=
-

i

Material XF Srl

+
+
+
+

NO

+

— Operations

" make Enable
" make Disable
" Delete
{" Copy
* Move

— Array definition

First (or Last) Block of &rray I 12_wedge

Last [or First] Block of Array I D4

MNumber of blocks in the &rray = I 7

Insert After BLOCK IStripper

— Selected block -

Enable v l

Let call automatically [

Charge State [Z2-0] = I 0

Block name = |D1

Dispersive (M-dipole]

Block Lenath [m] | 8.719
Length after
this block [m] | 8713
Sequence number I 3

— Total-

MNumber of
Blocks

Length [m]

I 35.643

dispersive

Dispersive (M-dipole)

non-dispersive

Drift {multipole slits)

Wien velocity filter

Beam Rotation

E Electrostatic dipole

Shift of Optical Axis

Gasfilled separator

Solenoid

Compensating Dipole

| dispersive RF-based

RF separator

special
[ho beam dinamics changes)

Delay (efficiency) block

RF buncher

Fitting constraints

MICHIGAN STATE

ULNIYVERSITY




MICHIGAN STATE
UNIVYERSITY

Block “"Material" : no more “'slits"' features
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v. 10.0.6 Since v.10.0.71
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e b 4 | — X EP_PIN
I Si [[gj?;rilé}i I 2971 — State — Dimenzion _ .ﬂ.ngle I Si [[gj?;rilé}i I 23M — State — Dimenzion B -":"-r'lgle
i calculate reactions . . |
- ;atlml?_l:eatg?aclhnns @ Solid ' mg/om2 & micron 4|Eah:ulate - i thiz material @ Sold & mg/em? & micron Caleulate
" Gas  gfem?Z & mm I 0 degees " Gas  gfem?Z & mm I 0 degees
] Z Element Maszz i Z Element Mazz . . .
= IT IT pT I T ~ Thickness at 0 degrees—— Effective Thickness 7 IT IT PT I =2 05E — Thicknesz at [ degrees—— Effective Thickness |
- o micron . I 504 micron - IT o micron . I 504 MRIGIarn
I 14
O 1169784 mosem2 || || 1169784 modom2 - O] 1165784 molemz || |© | 1165784 molom2
~[14 [14 ‘
r I 14 Set the spectrometer after Atomsz £ cm2 r I 14 Sgt the spectrometer “fter Atoms 7 o2
= IT this block using changes 2 Ble+21 - IT i. this block using changes 2 Ble+21
Compound dictionary I i ~::{mﬁﬁg—]_: R Calibration
I— == L)_( Resolution : | L)_( _}Hﬁ_ﬁ;ﬂ;ﬂion scres
e ; i i I =
V’ oK x Cancel | H General setting of block Thickness defect V’ oK x Cancel | H General setting of block

OT@MSU 10/17/2019
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Densit_l,ll 2.2f

Periodic table of elements

]

Periodic Tables of Elements

Z  Element Mazs
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| ompaound dictionary
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ul
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Cancel
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Help ]

Contents

View of spectrometers

Update My Documents\LISE with last installation user files

Check for the new version

Contact to us
Register now
Our web-zites

Partner sites

[ Pericdic Table of Elements

About...
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Moving to new official version 12 IS DR

MICHIGAN STATE

Changing a global LISE™ version UNIVERSITY

« What are main modifications (development and so on) in version 127
« Where transmission (yield) changes are expected?

« New feature A1900_2019 options

* New configuration files?

« LISE.ini settings?

« Update LISE files in the new package based on A1900_2019 options

* “Open” versions to work with old LISE files
« A1900 2016 & A1900 2019 option files to switch between versions

OT@MSU 09/17/2019 1



http://lise.nscl.msu.edu/12_0/version12.pdf
http://lise.nscl.msu.edu/12_0/version12.pdf
http://lise.nscl.msu.edu/12_0/version12.pdf

RF-kicker update (angle issue) TR DA

LISE*" version 10.0.27: RF-kicker update UNIVERSITY

Toshiyuki Sumikama’s request

Modification of the exit
angle of a particle
passing a RF-kicker
due to spatial shift

v.10.0.26 : Monte Carlo solution

v.10.0.27 : Analytical solution RF kicker —

-

F11

OT@RIKEN 05/13/2017 1

OT@MSU 10/17/2019 6


http://lise.nscl.msu.edu/10_0/10_0_27_RF-kicker_update.pdf
http://lise.nscl.msu.edu/10_0/10_0_27_RF-kicker_update.pdf
http://lise.nscl.msu.edu/10_0/10_0_27_RF-kicker_update.pdf

= O MY -

Ol = Transmission with Rotation blocks: analytical solution update UNTVERSTTY

N
NSCL

LINK

S Ul MICHIGAN STATE

@ gs 1ransmission with Rotation blocks : analytical solution UNTYERSITY

http://lise.nscl.msu.edu/10 O/rotationTest. Ipp

LISE** version
10.0.45

New internal optical block matrix :

Global Rotated

(Global matrix relatively absolute 0-rotation angle)

OT@MSU 08/01/2017 1

OT@MSU 10/17/2019 7


http://lise.nscl.msu.edu/10_0/10_0_45_RotationBlock.pdf
http://lise.nscl.msu.edu/10_0/10_0_45_RotationBlock.pdf
http://lise.nscl.msu.edu/10_0/10_0_45_RotationBlock.pdf

MICHIGAN STATE

G L E . : . S ! , .
S.e Modification of transmission calculations for accumulated uncertainties . 2 ro>

LINK

MICHIGAN STATE

Modification of transmission calculations for accumulated uncertainties UNIVERSITY

‘ important for thick non-achromatic materials in a separator dispersive plane v.11.0.57 04/05/19

FinalDrift => Xspace: output after slits

Envelope for 37K_ProjFrag: xspace
“Ca (140 MeVlu) + Be (3912 pm); Settings on K, Config: DDSWDDSDDDMDMDMWSMMM

40Ca (140 MeV/u) +Be (3912 pm), Settings on 37K, Config: DDSWDDSDDDMDMDMWSMNMM

dp/p=1.69% ; Wedges: Al (150 mg/cm?), 028 (1016 ym) Brho(Tm): 2.9097, 2.9097, 27814, 27814, 27814..+  dplp=169% ; Wedges: Al (150 mglem2), 02 (1016 um); Brho(Tm}: 2.9007, 2.9097, 27814, 27814, 2.7814 .
5500 z
W v.11.0.50
4300
o) —
unexpected very broad = ) €
60 F - - - - =
X spatial distribution 2
Qi CICIR
L 20 b4 iilil[ﬂ”:e(u?’i \S;E?l‘lifmsr:;s L Cantie DSOS |
— 20 [0} gpp=l 632 0 Medges &L 1150 ngrcel). 035 IM0LE pml: ExholTa): 203237 29037 2784 ETRNY. TR Filt S
E ; Plas 1 L |
.§. | distribwice | svesn | mwsw | yenam [Tibemiaticn  TUHK EERNETREIE N HE
> _20 | 1500 o e | #3 G335 | -0 FELAeTD | ¥9e-03 | 3 TEEe4D | P TSs40D |1 1WMeslE | R5Rde-I4 | -3 |
60} 50 / FWHM=227.5mm \
++ .
LISE** example file: amw 200 00 0 10 20 0
100} gas-cell_test.Ipp X (mm)
hitp:#lise.nscl.msu.edu/10_1/gas-cell_test.Ipp unexpected Vel'y broad
10} _ : , i ; . : X spatial distribution
0 10 20 30 40 50 60 70
OT@MSU 041612019 rengthml with the analytical transmission approach use,

OT@MSU 10/17/2019


http://lise.nscl.msu.edu/10_1/11_0_57_uncertainties.pdf
http://lise.nscl.msu.edu/10_1/11_0_57_uncertainties.pdf
http://lise.nscl.msu.edu/10_1/11_0_57_uncertainties.pdf

On Gas-Cell utility update: plot of transmitted isotopes

Gas-Cell utility: plot t itted isot UNTVERSITY
as-Cell utility: plot transmitted isotopes UNTVERSITY
40Ca (140 MeV/u) + Be (3812 pm), Seth K Confl )nsvl\:r'll:)snnnunumw*mmu
A (DRS fam ngs on hg:
dpp=1 F9% < Wiedges: Al (150 mgiem?), 0251 (1016 um): Brio(im): 2 9087 2 9087, 2 7814, 2 1814, 2 7814 V. 11 0 50 03/1 4/1 9
Pocia betore Finallbegrader, Hycy betore GaaCel_ISom, ey after GasCel_fSorr,  Yiekd 5o, = 5 18a+05 pps @ 20 47 deg . i
1 206 ==
— : Range optimizer
i [~ Setting fragment intensity— - Backwand calcualtions
Adiustable FinalDegiader EI before the adustable black | | Sssuming the fragment staits
torh 1 i | peiene from the il of G Cell
Shy
[Gami |GasEelI_?9m LI 1176 ppz g;{g 16e+03  micron
_ 1 Vaying paramsier of adjustabls decrader ~ Dptimization mode
E " Thickness - varying. Inclination angle - const 1D oriy vaiiation of Ajustable Degrader
é Ga+h @ Inclination angle - varing. Thickness - const 20 Ajustabie Degrader i 'Wedge angle variations
=
N | r wedge
: e
At il toppe wﬁ I j
~Incination Angle of Degrader—————————————————
mirinal = 0 degiess
2015
maxmal = 45 degiess
sheps = a0
DU 4 a 12 16 20 24 23 az 38 40 A4 [~
Inclination anqle of FinalDeqgrader [deal Qversm the itng maleral ANGLE —————"7] ? HepvEl Straggling implementation
.. . - ’ ‘
Range 1D-Optimizer: 1sotopes stopped in GasCell_7S5torr Fdppad paies o voot € Convclition wih a gaussian
40Ca (140 MeV/iu) + Be (3912 pm); Settings on ¥7K; Config: DDSWDDSDDDMDMDMWS MMM = 7 Hebvss R
dp/p=1.69% ; Wedges: Al (150 ma/em?), O2Si (1016 pm); Brho(Tm): 2.9097, 2.9087, 2.7814, 2.7814, 2.7814 h :‘;‘D:;algy‘f?ﬂhedlwoma # Sumof N gaussians
Yield pax=5.20e+05 pps @ 20.51 deg - X ou I
1e+8
1e+5 /
B de+d .
= LISE** example file:
=
2 e _ gas-cell_test.Ipp
: http:/flise.nscl.msu.edu/10_1/gas-cell test|
Ter2 ﬁ Ty
Ter “
1e+0 “
C Inclination angle of FinalDegrader [deg] 1

OT@MSU 10/17/2019


http://lise.nscl.msu.edu/10_1/11_0_50_GasCell.pdf
http://lise.nscl.msu.edu/10_1/11_0_50_GasCell.pdf
http://lise.nscl.msu.edu/10_1/11_0_50_GasCell.pdf

@ i I . . - - - - A1 = T,
@ Se Fragment deformation at the Scission point e el

NSCL

Fragment deformation at the Scission point UNIVERSITY
Discussions with Prof.J.Benlliure are appreciated.
Version 11.0.87
07/19/19
« Update of the Fission Properties dialog
« TKE fission plots :
» “1D-plot” menu
» Kinematics calculator (KC)
« TKE calculation results as function of the excitation
energy mode and parameters of quadrupole deformation
at the scission point
OT@MSsu 07/19/2019 1

OT@MSU 10/17/2019 10


http://lise.nscl.msu.edu/10_1/11_0_87_DeformationAtScission.pdf
http://lise.nscl.msu.edu/10_1/11_0_87_DeformationAtScission.pdf
http://lise.nscl.msu.edu/10_1/11_0_87_DeformationAtScission.pdf
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Version 11.0.19

Fission plots update BNy e

MICHIGAN STATE

Fission plots update UNTVERSITY

» Kinematics calculator —» 2D fragment MC plot : bug for CMS velocities has been fixed

« New "Vz vs Vxy" option in CMS in the MC fission plot dialog

« Abrasion-Fission CS plots : option to plot all excitation energy region distributions together

 Abrasion-Fission TKE plots : option to plot all excitation energy region distributions together

» New feature for All (Abrasion, Coulomb, Fusion) Fission reactions: Velocity plot

OT@MSU 12/14/12018

11


http://lise.nscl.msu.edu/10_1/11_0_19_FissionPlots.pdf
http://lise.nscl.msu.edu/10_1/11_0_19_FissionPlots.pdf
http://lise.nscl.msu.edu/10_1/11_0_19_FissionPlots.pdf

NSCL
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G L E : : - . .
@ S.e Abrasion-Ablation Excitation energy: Limiting temperature factor, and new plots

MICHIGAN STATE

Update Abrasion Excitation energy UNTYERSITY

Version 11.0.11

 Limiting temperature distribution in the excitation energy plot
* RMS(Excitation energy) distribution from A in the excitation energy plot
 Excitation energy plots from Z

* Apply the Limiting Temperature for excitation energy

OT@MSU 12/14/2018 1

MICHIGAN STATE
UNIVYERSITY
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http://lise.nscl.msu.edu/10_1/11_0_11_AbrasionUpdate.pdf
http://lise.nscl.msu.edu/10_1/11_0_11_AbrasionUpdate.pdf
http://lise.nscl.msu.edu/10_1/11_0_11_AbrasionUpdate.pdf
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Gas Mixture Density

MICHIGAN STATE

ULMNIVYERS

MICHIGAN STATE

UNIYERSITY

Previous version :

For gas density calculations

Only molecular formula option

" Gas mikture

Parameter alue Dimension

I 29315 K
760 I 760 To

mgfem3

Density I 1.08 I 1.08 ka/m3
all

[/ A | X ces |

Temperature (K]

Pressure (Tor)

@ Units converter |

OT@MsSU 10/08/2018

version 10.1.111 :
New “Gas Mixture” option

Gas density

C2HBAr90

" Molecular formula

Input Average Molar Mass in
the case of gas misture.
For example M=28.97 for air,
or M=37.6 for P-10 gas

& Gas madure Molar mass = | 376
4
Parametes WValue Di ion

Temperature [K)

I 29315

Pressure [Ton) I 760 Tom
mgdcmd
Density 156 1. kg/m3
a'l
] Units converter | v @ I X Cancel |

The user should provide the
Molar mass of a gas mixture

Compounds.

Nuclear physics

Common Name

Artomic Stoich.

Density Cancel

e IMumJ_num Omide alpha A1Z 03 3.88 j Inputl
Plastic-Polimers [Baxelice H3 €3 01 1.45 -l Inpm:l
Liquids Il-l = Ethanediol HE Cz 0z 1.1088 ;J Iﬂw‘l
Gases [acetylene 82 c2 0.0010825 ¥| Impus|
Air (gas mimture **) 021 N78 Arl 0.0012058
Lllene DPropadiene H4 C2 0.001&658
Ammonia H3 N1 0_00070804
Butane H10 C4 0.0024164
1-3-Butadiene HEé C4 0.0022488
Carbon Dioxide Cl oz 0.00182596
Carbon Tevrafluoride ClL F4 0.0036586
Cyclobutane He C4 0.0023326
Cyclopzopane HE C3 0.0017495
Cyeclopropene H4 C3 0.0016686
1-2 Diflucrethane H4 C2 F2 0.0027459
1-2 Diflucrethene HZ C2 F2 0_0026621
Ethane He Cz2 0_0012501
Ethane - Hexafluoride CZ Fe 0.0057376
Ether Dimethyl Heé C2 01 0.0015153
Ethylene He C2 0.00116€63
Ethylene Sulfide H4 C2 51 0.00245594
Hydrogen Sulfide H2 51 0.001416%
Hethane H4 C1 0.00066697
Methane Chloro-Tri.Frecngas €1 F3 CL1 0.0043427
Methane Dichloro-Di. Freon-1Z Cl F2 CLz 0.0050268
Methane Dichloro-Fl. Freon-Z1 H1 C1 F1 CLz 0_004278%
Nitric Oxide W1 01 0_0012475
Nitrous Oxide Nz 01 0.00182398
Pl0 {(10% Mechane in Argon) ** CZ HB Arso 0.0015%
Propane HE C3 0.0018333
Fropylene Sulfide HE C3 51 0.0030826
Sulfur Hexaflucride Fé 51 0.006072
Water vapor Hz 01 0.00074895

Gas density in the LISE** compound library have been
revised for standard conditions T=20°C, and 760 Torr.

Gas P-10 has been added.

TY
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http://lise.nscl.msu.edu/10_1/10_1_111_GasMixture.pdf
http://lise.nscl.msu.edu/10_1/10_1_111_GasMixture.pdf
http://lise.nscl.msu.edu/10_1/10_1_111_GasMixture.pdf

on Se LISE** for Excel: PID resolution calculator update SN TR T

NSCL

New Elain’s formula in LISE™ for Excel P AR STAT

Version 11.0.15

* Formula
» LISE for Excel : PID resolution calculator
* New PID capabilities and features

*» Classic A, Z technique and new PID approach

OT@MsU 12/07/2018 1

OT@MSU 10/17/2019 14


http://lise.nscl.msu.edu/10_1/11_0_15_Z_PID.pdf
http://lise.nscl.msu.edu/10_1/11_0_15_Z_PID.pdf
http://lise.nscl.msu.edu/10_1/11_0_15_Z_PID.pdf

A1900 PID calibration with LISE for Excel (32-bit) BRI GANFSTATE

NSCL

A1900 PID calibration with LISE for Excel (32 bit) SN TVAES RyS IETRY

LISE** version 11.0.70
06-MAY-2019

Main purpose : fast and confident PID in wedge settings ‘

 Introduction: previous the “Z <—> data” version
» Loading “A1900 PID calibration”

 Initial settings

« A/Q-based PID (new)

« Calibration

* Global minimization

e AZ — data

« AZ < data

« Example

OT@MSU 05/06/2019 1

OT@MSU 10/17/2019 15


http://lise.nscl.msu.edu/10_1/11_0_67_PID_calibration.pdf
http://lise.nscl.msu.edu/10_1/11_0_67_PID_calibration.pdf
http://lise.nscl.msu.edu/10_1/11_0_67_PID_calibration.pdf

o - MICHIGAN

: . :
D El se FRIB rates v.1.08 MICHIGAN S1ATE

FRIB l‘ates \Y 1 08 MICHIGAN STATE

Utilities | 1D-Plot  2D-Plot  Datab Help

LISE++ VerSion LISE++ for Excel
1 0 = 0 " 4 1 CODES : Charge, Global, PACE4, etc. :

Radioactivity, decays

Reactions utilities »

Plots : Energy loss, Ranges, Straggling, etc. »

FRIB / NSCL / ISOL rates v [ plot: FRIB rates » v.1.08 using EPAX 2.15 : 400 kW
NSCL / Europe / RIKEN primary beam lists »| plot: FRIB beams ’ v.1.08 using EPAX 2.15 : 1st year
Set-up utilities ’ link: FRIB (v.1.06) v.1.08 using EPAX 2.15 : 2nd year
Range optimizer (Gas cell utility) | [EEE e VAR EEARA T N0 KN

Gas pressure optimization for gas-filled dipole plot: NSCL PAGSS rates

CATCHER utility (ISOL, Fusion-Residual) Dl NS M e
Rate & transmission calculation: batch mode e L EBS raes
A 3 Stripper foil lifetime ‘ plot: ISOL rates
https://groups.nscl.msu.edu/frib/rates/2017/ REEOR e
5 : Thiities ) 1D-Plot  2D-Plot  Databases Help
| (' | O @ hitps://groups.nscl.msu.edu/frib/rates/2017
/ LISE++ for Excel
\ .
CODES : Charge, Global, PACE4, etc.
Index of /frib/rates/2017 S SO PR ’
: Radioactivity, decays »
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