@ MICHIGAN STATE

New features of LLISE* Monte Carior calctlations IR

NSCL LIS B

v.9.6.25
from 04/17/13

* 9.6.19 04/09/13 NewA, Z, q, A/q, ... fields and filters in MC
« 9.6.20 04/10/13 MC gate optimization; creation of local checkpoints filters
« 9.6.21 04/11/13 Several locations for output MC file

* 9.6.23 04/16/13 Inputions rays from file emitted from target in MC mode

« Easy way to change the charge state option
e LISE for Excel — Mas OC version
« Recommendations for 9.6 beta version use @ NSCL

- LISE++ perspectives: current status
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@ MICHIGAN STATE

New A, Z, q, A/q, ... fields and filters in MC (1) R

MC dialog MC option dialog

MC transmission options

- -
- wihat isotope transmission to calculate? - #-coordinate [ f-coordnate Gate 1
) After BLOCK After BLOCK [ — High Order Optics Calculations
& One fragment of interest. Chose manually here |D2 as |D2 az r High
=115 - % H N ighest
Group of lzotopes already calculated Use in calculations : o thm"’Igh 3rd arder it
C by the Distribution methad [Neale =0) [ mm (8 mm | nojoale R T  trowah 4tk order Conlf?gu
¢~ List of isatopes from file  pRy o file | KT mrad R mrad oy, ZSLRIneE g
to produce inside target _= oy mm @y mm ¢ through 2nd order €7 through Sth arder |_1
¢~ Inputions raps from file  p ol ‘ [SaN | mrad ¥ P mrad
e e (e = " drP % © drP % FGae — Shraggling in material Detectar resolution
s R " Radial [f{Y) mm " Radial [ff<') mm O " Anaul Use energy and time resolutic
 Angle [ '] mrad © Angle [ f<17] rrad | o pale nouiar [¥ of detectars for TOF, Energy
A Element Z Table of lozz, and TKE wvalues
IT ITIT Nuclides " Energy e " Energy Meliu v Energy .
alz = O TRE Y o oTrE b2 | [ Lateral = [ Yse spatial resolution of
| Stable a v = ; Mementum e ; Mamentum Dite detectors for ¥ and Y values
Erha T*m Brha T*m Gated
— Charge stal  Yelocity cm/ns ™ Welocity cm/ng r — Bounds
]
[18+ D1 =l et | " Eneigyloss MV  Enegyloss  MeV I o gate r Use physical limits [aperture) inside blocks V' Take
= " Range i " Range mm to calculate fragment transmission
— Reaction mechanism @ Eyes n ® Erlnn m o p Take
[Frojectite Fragmertation ] - S Energy R For block apertures LISE ++ uses the sfit limits sl
e Depasition  /particle o Depastion  Aparticle accessible fram the Black Cut & Acceptance - inth
Gate 4 ! dialog. [Pay attention there for the checkbox
| L MC transmission options | € Time of fight  ns  Time of fight  ns r
® g " '® Lengii " | Py ! — only for ENVELOPE made————————— [~ Assume |
IStriDper ;” < Start > IStripDer | . . ! . [ forss
Addin the 1 "Distrbution” caloulati | T = Show trajectonies of all fragments [including
| I~ previous MC # roution calediation [12_wedge = o > 12 wedge =] I r urzelected by fragrent-separatar)
| plot windaw B _ | ‘ I- for b
3 MC calculation to file | I
& lon parameters (M.2...) " lon parameters (M 2.q,. ~ Width to plot Integer Values (42,0 ] Dptions f
Mante Carlo calculation ———re—
i 20-plot A [mass number) = Zq E ®-zigma=| 01 . [
X o | &4 » |Mm =n = ! = oma=| 91  goo1< Signa<ns ' R
Y-zigma=| 01 default 0.1 ¥ U:
2 [atomic number)
M [neutron number) -
q [ion charge]
¥l ‘ o DK | ¥ Cancel
A-2q
43
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MICHIGAN STATE

New A, Z, q, A/q, ... fields and filters in M€ (2) URIVERSITY

1y 1 D AR

Example: After target without beam

Isotope Group : Monte Carlo Yield Plot ot
40Ar (140.0 MeV/u) + Be (500 um); Transmitted Fragment 32S (Fragmentn); Optics Order: 1
dp/p=100.00%
Bounds: Off, "Stripper” - last block for MC calc; no gates; Config: A

wiidth to plat Integer“-f'alues [A2. ...]'
ansanas) 004 By nni sioma < 05
PR SR Y -sigma =] 0.08 default 0.1
18} R .
: b B § 0B OB OB o
e & & ¢ w. | ST

= = & B & 6 0B o8 o5 5.331e+04
g a . ) , CPU speed
= ¢ § & § ¥ & 57 3 ¢ 0.00e+00 pps
=3 . - - -
< 141 LR S SE B S 1| Rate (pps)
Q ) . ]
£ : 2 0§ % % % € - 3.672e+07
g Cos % B 8 w8
N ¥ £ & & 3 3
G 10} R R =
a % & -+ # ¥ )
-
n &  ® o &
o #- & & W
£
© 6 e 2 e e :

= ﬁ- 23

s e

2 T
13 15 17 19 21 23 25 27 20

after "Stripper": Alq
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MICHIGAN STATE

New A, Z, q, A/q, ... fields and filters in M€ (3) ILZEE

Example: After target without beam with A-gate

} . . Continue
r L7 * / al
Gate for Monte Carle calclulation transmissicn ISOtOpe Gl Oup ’ l\lonte ('al 10 Yleld PlOt
40Ar (140.0 MeV/u) + Be (500 pm); Transmitted Fragment 328 (Fragmentn); Optics Order: 1
~Coordingte———————— || dp/p=100.00%
After BLOCK, Bounds: Off: "Stripper" - last block for MC calc; Gate 1: "AND" (A (mass number)); Config: A
I Stripper ;I T T T i i i j j i Contour
Sum 3.1e+03
[ mrmn Max 28
0 X=213
~ Status (Condition)—— ;i m miad N 148
- m ; 18r dX 0.0772
" absert TR = dY 0567
 drp % XY -4.0e-02
| & AND " = Radial [f(<]] mm <O
v = 3098e+03
o ST " Angle [(4 "] mrad g _ CPU speed
" Energy Meviu E 18} o4 0.00e+00 pps
L =}
= TKE LEY c Rate (pps)
5 C Momentum  MeW/e 0 g 4 3250e+06
—ate
" Brho T*m E
_ I ™ Welocit om/ng = .
Wl = 0.5 elocity 5 14l % g
i w2 = I 325 " Energy Loss Mel tq
" Range mm i :
[l ' Envelope M 3_ ; _
I Energ}ft_ Meld/mm % gg;!
[l eposition Aparticle b 12 | 206
 Time of fight  ns -
 Length m 8
£
Start IStripper v|
Stop IStripper 'l | 10 | 15
10
| \ 4
& |on parameters (M Z.q...) 3 ]
2
I.i\ [mass number) ﬂ

B -
H / I 1.5 1.7 19 21 23 25 2.7 29 31
after "Stripper"; Afq
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@ MICHIGAN STATE

MC gate optimization; creation ofiilocal ICRECKPOIMESHI LErA(EdY RIS KR

NSCL L 1 S B3PS

In previous versions the gate has been applied to filter
then rays reached the last block for MC calculation.

So, even the gate was set after stripper, the code calculates all blocks.

In this version the gate is checked immediately after passing its associated block.

The main factors slowing down the speed of MC calculations:
0 Target
+» Charge state calculations using the “Global” library
* Reactions
O Fragment separator
« High order optics
+ Extended configurations

+ Non-equilibrium charge state calculations using the “Global” library
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@ MICHIGAN STATE

IMC gate optimization; creation ol ocal CRECKPOINMTSHIIErN2) e T T

NOCL Ly 1 O Lr

Example:

* inpution rays from file emitted from target
+ Extended configuration

* 5-th order optics

Tons rays after target : Monte Carlo Yield Plot ~ EContiies Tons rays after target : Monte Carlo Yield Plot “Confiniet]
Input rays file: "Input MC rays": Number of rays: 433; Optics Order: 5 Input rays file: "Input MC rays", Number of rays: 433; Optics Order: 5
dp/p=100.00%  Wedges: 0; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.00 dplp=100.00% : Wedges: 0 Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000, 3.0000,
Bounds: Off; "F _slits" - last block for MC calc; nogates: Config: DSSSSSSSDSS3535855555555DS... Bounds: Off, "F_slits" - last block for MC calc; Gate 1: "AND" (Z (atomic number)); Config: DSSSSSSSDSSSSSSSS55SSS
: t . . : y y y y Contour : : : . ; ' Contour
Sum 8.28e+04 Sum 6.07e+04
no gales e Z-gate after FP o
<X=249 <X>249
<Yz 16 18 <> 16
dx 1.03 dX 1.03
9 d¥ 0.0802 dY 0.0802
XY 3.5e-04 XY -7.7e-05
. SUM SUM
- i & f‘* P eﬁ 19686405 = §.069e+04
5 ¥ at CPU speed ] CPU speed
.E . - 5.85¢+02 pps 'g 8412401 pps
..._} & .
‘ 3 3 ; pr F-n
2 f,? Ei‘!f {ﬂ 0 {% Rate (pps) €15 7 ?:f( g;'g i % Rae (pps)
0 50001 J © ¥ ¥ L ‘Q . 1660e-01
E 7= = oy E
] _ Q
: e 6 8 ¢ % 3
N - . N
~ #ooEm m »
' 4 i 8| 1] i '
2l B ﬁ,:f j:?i’t b uf [
[ 500 7 500
| J i i ) 21 114 1
3 I L4 &5 1,'4} it' 26 - 206
d A
° B g ﬁ (R 13
12
11
-2 -1 0 1 2 3 4 5 6 T 11-1 0 1 2 3 4 5 6

after"F_slits": A-2q after "F slits": A-2q



@ MICHIGAN STATE

MC gate optimization; creation ofiil ocal CRECKPOIMISHILERN(S) RIS KR

|y

NSCL LTS EPr

no gates gate after stripper gate after FP
SUM (events in spectrum) 3.34E+05 3.20E+05 6.07E+04
Example:
* inpution rays from file events Z=16 (contour) 6.22E+04 3.20E+05 6.07E+04
emitted from target
« Extended configuration
} CPU speed (pps 431 415 84
» b5-th order optics peed (pps)
[v) 0, 0,
 gate for Z=16 after FP and Eff 89% 16.60% 16.60%
gate for Z=16 after stripper
Rate (pps) 0.89 0.166 0.166

the same efficiency and Rate (pps) for
both gates

CPU speed Factor for
gates Stripper/FP 4.940

CPU speed (pps) =events in the spectrum per second
Eff =the spectrum sum and produced nuclei ratio

Rate (pps) =real experimental rate based on CS, beam, intensity ...
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MICHIGAN STATE

Several locations for outputMIEH e (d) RN e

-~ i

1 < Number of locations < 10 MH’s request

1 < Number of fields <10 “last” block” (most downstream) is
defined from gate locations, location
In previous version: for file, location for plot

Number of locations =1

Rays generator - ey -
e il — g~ =
Setting Fragment /— Laocations — Fields
1005 n&0+..50 Field
Projectile r;ra;men:atiun Murnber of locations = I A Murnber of fields = I 10
1.10 1.10
—Eele N Locatian M Field (Theta) [rorad]
| no gate 1 IStripper ;I 1 |>< [cm] ;I’ v [em]
: T'[Phi] [rrad]
Only for plot 2 {12_slts | 2 |X(Theta] [mrad] | ap ,Iajp I[,[;] |
adial [cm
" Fields ta Plot \\ 3 o3 B 3| fem =] Angle [mrad]
. 4 i - 4 TPhi = Energy [Mev /U]
. amis |>< [ ﬂ \ IFF'_SMS _I IY [Phi] [rorad] _I TKE [Mev]
. = b FP_PIM - 4] dF/P [% - [ k e
Vs [FPE ] . B - Monerlum GeV/c|
i Locations for file 6 |Momentum [Get/c] v Length from T arget [m]
7 [Length from Target [m[® Time from T arget [nz]
after BLOCK, |D1 ;l I —I Energy Lozs [Mel]
g ITime from T arget [rs] ;I R ange [mm)
| ["IMTO" thiz Block for Range and Energy Loss) Crozz Section [mb)
\ J g IHange [rrirn) ;I Mazs [amu)
i . UM ficr charge) 14 [mass. nurmber)
Dutput B ay file e 12 [atomic number]
q [ion charge)
E% MC_LISEray | ~ File format 7
Header [zettings, &g
i Field separator = It*f"l:l LI v field namesz] &-2q
&3
Z A X ot | Number of Faps = | 100 11000000 [ Mske Defaut {0 Tompty]

f —
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MICHIGAN STATE

Several locations foroutputMEHieN2) CNIvERSITY

. 1 S EW.

Column name: “Location position (0,1,2..) — Field Name”

I Last block "FP_PIN", setting fragment: 100Sn50+..50+ [Projégctilefragmentation); N_Locations=5; N_fields=10; N_Rays=100
! location #01 : Stripper
!'location #02 : 12_slits
!location #03 : D3
!location #04 : FP_slits
!'location #05 : FP_PIN

_ - E =
[T] Lo =

_ s - $ % 3 |

¥ = = _ ki = 5 [ = _ k

E g E B E & E £ = € & E

— E — E ] — E — 2 o E £ o =

= = = E < i - e c = o — < i

- E z e E E T £ ET E = & ® % % s E :

s E & = & § & s E S5 = & § 2 & i 2 & E

X X > 5 T = = % x > > 5 = 3 E o T X *

= — — — — — — — ™~ ™~ ™ ™ ™ ] ] ] ™~ ™ m o
- o o o o o o o o o o o o o o o o o o c
1 -0.1129 7.1959 -0.08535 15.994 0.55118 60.997 50 -3.4593 4.9738 -0.0412 15.21 0.55118 60997 17.521 106.04 1] 50 1.7004 -5.371
2 -0.1034 -11.708 -0.18591 -13.868 -0.4247 60.404 50 2.3029 -2.3776 -0.15483 -27.278 -0.4247 o©0.404 17.472 107.07 1] 50 -1.1027 1.071
3 -0.0763 10.787 1.58E-05 2.1415 0.14412 60.75 50 -1.0236 5.5121 0.01037 3.0404 0.14412 60.75 17.521 106.94 1] 50 0.51187 -5.770
4 -0.2455 16.445 -0.07911 16.538 0.01029 60.668 50 -0.5326 11.026 0.04611 20.454 0.01029 60.668 17.553 107.24 0 50 0.12823 -12.49
5 0.03839 -8.1885 0.11778 6.0167 0.36481 600.883 50 -2.0458 -3.5871 0.08634 13.784 0.36481 60.883 17468 106.40 1] 50 0.90589 3.372
6 -0.1524 4,346 -0.13531 0.96609 -0.6603 60.262 50 3.59747  3.2643 -0.1306 -7.3991 -0.6603 60.2062 17.504 107.45 1] 50 -1.6265 -3.407
7 -0.0803 1631 -0.21527 5.5061 0.67223 61.07 50 -4.1487 7.9158 -0.1736 -7.1395 0.67223 6107 17.539 106.66 1] 50 1.9576 -8.359
3 0.10658 30.736 0.024456 -4.2877 -0.0938 60.605 50 0.79488 12473 -0.0018 -4.8769 -0.0938 60.005 17.561 107.36 1] 50 -0.8 -13.22
9 -0.0447 -16.965 0.08971 -4.7103 -0.3342 60.459 50 1.8671 -8.5517 0.07398 -0.1478 -0.3342 060459 17.447 106.85 1] 50 -0.9158 6.707
100 0.03292 -2.2843 0.19896 -20.981 -0.5731 60.314 50 3,557 -0.4255 0.16668 -13.721 -0.5731 60.314 17.484 107.25 1] 50 -1.8213 0.4369
11 -0.0066 1.9967 -0.1925 6.2534 0.49975 60.965 50 -2.9596 0.78228 -0.1613 -4.9283 0.49975 060.965 17495 106.52 1] 50 1.4361 -0.8354
12 -0.0745 16.087 0.010426 2.5637 -0.8187 60.165 50 4.7286  7.3007 0.03743 4.8563 -0.8187 o60.165 17.528 107.72 0 50 -2.3ed46 -7.379
13 0.01758 11.048 0.11291 2412 -0.5771 60.312 50 3.4812 4.4142 0.1192 10.614 -0.5771 60.312 17511 10743 0 50 -1.7954 -4.7
14 -0.0596 -2.5842 -0.01268 -9.1291 -0.092 60.006 50 0.4208 -0.0777 -0.0308 -12.41 -0.092 o0.606 17.486 106.91 1] 50 -0.1648 -0.1801
15 -0.0878 -3.9601 -0.00054 -10.435 -0.1519 60.57 50 0.71231 -0.2775 -0.0265 -13.431 -0.1519 60.57 17.485 106.94 1] 50 -0.2788 -0.0082
16 0.03588 -7.0353 -0.13446 -4.0601 -0.1641 60.563 50 1.0604 -3.0864 -0.1162 -12.988 -0.1641 60563 17.468 106.85 1] 50 -0.5912 2.820
17 0.07869 B.0604 -0.10436 3.5092 -0.0457 60.634 50 0.45453 2.0144 -0.0839 -2.0557 -0.0457 60.634 17.502 106.97 1] 50 -0.3286 -2.732
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O MICHIGAN STATE

Input 10ons: rays from filesemitted TromitahgetanEVICHTIOCENEHRNE L EEs 1Y

NSCL

DJM’s request

-
Meonte Carlo calculati is5i —
What isotope transmission to calculate? - *-coordinate - Y-coordinate
P ot ot CF h After BLOCK After BLOCK rGate 1
ne fragment of interest. Chose manually here as as
G fl Iready calculated |D1 LI kit Im LI “ i
roup of [zotopes already calculates . Ny Fil
C b the Distribution method [Mealz = 0] i mm % fr | no gate % View file
¢~ List of isotopes fiom fle oy —nofile CRm mrad ORI miad -
. — Lo i iy --- ghzent -
¢ Inputions raps from fi pBE o file e Trre NP mmrad
‘emitted from target | =3 et  drep % = drP % Gate 2 Humber of raws
— Chose fragment of interest " Radial [fXY) mm ¢ Radial [f=5  mm r Dat : t
I © Angle [ <) mrad  dingle [f(<"]] miad | FETaE &l Bl
& Element Z
" Energy Meiu " Energy Metiiu
I 100 I 5 I a0
| L © TKE Mev © TKE Mev
I I " Momentum Mev /o  Momentum Mevi/c
Beta+ decay
 Brho T'm € Biho Tom Gate3—————— o 0K | X Cancel T Help |
‘ — Charge state  Velocity cm/hs  Velocity cm/ng r
[ |5D+ m 'l Fet | " Energy Loss Mey " Energy Loss Mel! | i - Mate
= > " Range il  Range il The lzotope lizt file iz in ASCI farmat.
| — Reaction mechanism ~ - . N T o
— - Erwelope m Envelope m Comment sting begin with 1" ar ™
IF'r0|ec:t|Ie Fragrentation ;I ~ Energy WYy ~ Enery YTy
Il Deposion  /particle Deposion  /particle The Columns can be separated by a Space. a Comma or
o B e — a Tabulation. User can put comments also at the end of
Il 6’9' MC transmission options | " Time af flight ns " Time of fight hs — data line
" Length m " Length m |
B el At least 13 columng should be in the specified order.
IStripper L” i IEI‘taTItI - IStripper LI R
r ’Si‘ifg&?;c 1% "Distibution” calculation | [12_wedge || < Stop > 12_wedae =l Three first columns: "2, "N, g™ where Z iz atomic
plot windav number, M iz number of neutrons, q iz ionic charge
@é MC calculation to file |
o . e . The next ten are X, d=, =, &4, O 7" .d7, E. dE.
Morte Carlo calcilation R pEEEtER (U2 RS (12 "d" means StDev. Set 00 pou do not want to use i,
x Quit | % 2D-plat IA-2q ;I IZ [atomic number] ;I .‘X.','T' in T, .lX.",‘T" in ITI[EIIZI, E in Metsu

Twa addional calumne can be uzed far birme [tdt] inns

OT, 17-Apr-2013, East Lansing 10



&

NSCL

Input ions rays from file emitted fromitarge i ECamoteN2)

MICHIGAN STATE

UNIVYVERSITY

—a

Input ions rays from file emitted from target

~
o ~——pe——— e
— . . &
Look in: | (@ buffer (WTARASOV-LAP) (G:) ~| - BB
Mame . Date modifi
.. GEF 3/21/2013 3
. lize files 4/12/2013 3
| |Input MC rays.inrays 411/2013 5
a4 | m b
File name: D 3 3 | Open i
) |
Files of type: IIanrt rays [~ inrays) - Cancel |

Specified file format

Analysis of data line
structure for correct order,
size, and Z,N,g - contents

OT, 17-Apr-2013, East Lansing

View file Clear
| Input M raye. inrays
— Murmnber of rows
[rata Comments Tatal
> [ a: [ 3 [ 43
 OK | X Cancel ? Hep |

— Maote
The lzatope list file iz in ASCH format.

Comment string begin with 1" ar *';

The Columng can be zeparated by a Space, a Comma or
a Tabulation, User can put comments alzo at the end of
data line

At leazt 13 column: should be in the specified order.

Three firgt columng: "2, "M, "g", where £ iz atomic
nurnber, M iz number of neutronz, q is ionic charge

The nest ten are e, g, =L d=' Y, Oy dy, EL dE.
"d" meanz StDew. Set 0if pou do not want to uze it
i, 3 inomrad, E in Mebiiu

Two addional columng can be used for time [t.dt] in nz




© . . ) . MICHIGAN STATE
Input 1ons rays from file.emitted fromitargetinivICITIoteNs) e T T

NSCL

Data line structure

A B C D E F G H I J K L M M o] The |zotope lizt file iz in A5CH format,
12 2 z < Z E z E 2 2 i L i it b Comment string begin with ™" or ;"
21z N q X dX) X dix) Y dy) Y diY) E dE) t dt)
3 mm mm  mrad  mrad mm mm  mrad mrad MeV/u MeVju ns ns The Caolumnz can be separated by a Space, a Comma or
4 18 20 18 _0.549 1 _0.409 4 1,571 0.8 -4.045 5 95.20 1 _0.891 7 a T abulation. User can put comments alzo at the end of
5 18 23 18 -0.509 1 6.557 4 0.120 0.8 7.029 5 102.66 1 -0.463 2 data line
6| 16 19 6 | -1.603| 1 -1041 4 |-1435 08 | 8051 5 97.17 1 0.863 2 At leazt 13 columns should be in the specified order.
7| 15 19 15 -2.177 1 4.244 4 1317 0.8  -0.575 5 104.09 1 0.683 2
8 15 19 15 0.209 1 -2.225 a 1561 0.8 1710 5 98.53 1 0.004 2 Three first columns: "2, "N", "q", where Z iz atamic
9 14 15 14 2.412 1 -4.756 4 -1.051 0.8 0.530 5 102.42 1 -0.095 2 number, M iz number of neutronz, q iz ionic charge
10| 14 17 14 2.288 1 0.295 a 0992 0.8 4415 5 95.77 1 -0.173 2
1| 14 15 14 1.495 1 1.112 4 0.580 0.8  -0.943 5 102.13 1 0.455 2 The next ten are =, d=, = d0 Y, dY " dy, B, dE.
12| 17 20 17 1.533 1 4.954 4 0.863 0.8 @ 6.794 5 93,28 1 -0.404 2 d" ME&n: 5“:"3‘*_“- SetOif fau do not want ko use it
13 16 17 16 2.462 1 -5620 4 1109 0.8 -149 5 10495 1 0.424 2 A mm, U inmrad, B in e /u
14| 13 15 13 1.185 1 4911 4 1.873 0.8 -1.027 5 99,03 1 -0.504 2 Tosm o=l el memfEe veed i e [ s
15| 18 22 18 1373 1 7.311 4 0105 08 -9.83 5 98,95 1 0.191 2
16| 16 19 16 0.710 1 5.501 4  -0534 0.8 -6920 5 98.37 1 -0.057 2
17| 15 19 15 1.785 1 5.563 a 1699 0.8  8.535 5 10478 1 -0.263 2
18| 18 20 18 0.117 1 -2.653 a 0445 0.8  9.797 5 98.79 1 0.593 2
19| 17 19 17 0.203 1 1.481 4 0.955 0.8 -9.887 5 95.41 1 -0.557 2
0 17 18 17 -1.885 1 -7.375 4 | -0.024 08  -7.897 5 99,34 1 0.995 2 Examp le of In put ion rays file is
21| 15 16 15  -0.357 1 -0.539 a 0392 08 -6350 5 98.54 1 0.800 2 : .
22| 18 22 18 -1.197 1 7.231 4  -1778 0.8 -2706 5 99,27 1 -0911 2 located in LISE++ paCkage'
23| 16 20 16 -2.477 1 1.283 4  -0446 0.8 -5.652 5 96,69 1 -0.120 2 . .
4| 16 19 16 087 1 5091 4 0604 0.8 553 5 10444 1 -0.002 2 \Files\examples\ Input MC rays.inrays
25| 15 17 15  0.849 1 2.037 4  -1.268 0.8  -8.549 5 98.56 1 0.614 2
26| 17 22 17 2.320 1 2.574 a 1.015 0.8  -2.753 5 95.23 1 0.680 2
27| 14 15 14 0.974 1 -6327 4  -1404 0.8 9.402 5 99.26 1 -0.119 2
28| 18 20 18 -0.816 1 4.964 4 -0.116 0.8  5.200 5 97.26 1 0.200 2
29| 16 17 16 -0.543 1 -6.363 a 1384 0.8  -0102 5 10126 1 0.429 2
30 14 15 14 -1.535 1 -1722 4 0291 0.8 -0.900 5 97.06 1 0.120 2
31| 15 19 15  -2.164 1 4.317 4 1.030 0.8  5.206 5 102.23 1 -0.493 2
32| 16 19 16 0.135 1 5.462 a 1926 0.8  9.343 5 10070 1 -0.119 2
33| 18 22 18 -1.250 1 6.402 a 1.069 0.8  -3461 5 98.95 1 0.736 2 This Excel example with random
34| 14 18 14 -1.402 1 2.364 a 1405 0.8 | -7.775 5 97.24 1 0.716 2 .
5| 16 17 16  -0.948 1  -7.159 4 0.966 0.8 1677 5 97.07 1 -0595 2 generator values is located at
36| 15 17 15  -1.916 1  -1.048 4  -1879 03 1071 5 103.65 1 -0.446 2

http://lise.nscl.msu.edu/9 6/Input MC rays.xlIsx
OT, 17-Apr-2013, East Lansing 12
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&

NSCL

Options:

Input ions rays from file emittedfromiargetaniViCIMote4)

MC transmission options ——

=

— High Order Optics Calculations
e in calculations : ™ thraugh 3rd order Highest Order

] i this
s er  through 4th order configuration
" through 2nd order ™ through Sth order | A

for the |zotope group caze only

H-zections independent
calcualtions

[all cross zections equal)

— Straggling in materal Detectar rezolution

|z energy and time rezolution

“ Na resalution will be taken into account

W Angular ¥ of detectars for TOF, Energy if the selected block iz optical or wedge
lozz, and TEE values
W - - . .
¥ Eneray ) ) Only energy resolution of _flrst detectar
Lateral = |Jze zpatial resalution of after _the zelected block will be taken
[ Latera 4 detectors for % and ' values into account for TRE walue
i Boundz
- Use physical limits [aperture] inside blocks W Take into account thickness defect of materials
i el iz Wement e Fe W Take into account losses due to reactions in mater
For block. apertures LISE ++ uzez the it imitz q
acceszible from the Block Cut & Acceptance r lir:ﬁlﬁEEED"::F{Eﬁi;ﬁ;gigﬁlcﬂlamm
| dialog. [Pay attention there for the checkbox

= time consumed/options

| - only for ENVELDPE mode

r Shaow trajectories of all fragments (including
unselected by fragment-zeparatar)

— Azzume the reaction takes place at the middle/Af target——

[~ for Angular distributions * these tyh distributions
are car ated for fuzion

[~ for Momestumn distibutions— and fsion reactions

—Wwidth to plot Integer Walues [b2.9 ...

SRR 001 R
Y-zigma=| 008 default 0.1

o OK

— Optionz for the “Input file of ion rays'/mode

¥ Recycle input reading file

v Use standard deviations from the fils

x Cancel ? Help | [ Make default

OT, 17-Apr-2013, East Lansing

MICHIGAN STATE

UNIVYVERSITY

If this option is set, then after MC
reaches the end of file,
MC starts to read file from
beginning

If this option is set,
MC uses St.Dev. values from file to
randomize output values.

If this option is not set, then it is

equivalent to all of St.Dev values
are zero

13
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NSCL

220

180

140

Tons rays after target : MC Yield Plot - Envelope (only passedjtinied

Input rays file: "Input MC rays"; Number of rays: 433; Optics Order: 1
dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000, 3.0000

Bounds: Off; "Image4(105)" - last block for MC calc; no gates; Config DSSSSSSSDSSSS5S5555558SSDS..

no
no

Recycle :
StDev :

Contour
Sum 2.6e+04
Max 59
<X=17.8
<Y=>-0.695
dx 10.2
dY 336

XY -6 5e+00

SUM
5.900e+01
CPU speed

0pps

Rate (pps)

1827e-05

500
3

-180
2
-220 1
0 4 8 12 16 20 24 28 32
after "Image4(105)": L [m]
Contour
220 Sum 1.84e+06
Recycle : yes Vi 4 18000:
' <X>17.8
180 <Y>-0.641
StDev : no ax 102
. dy 323
140 XY -4.2e+00
SUM
4.182e+03
100 CPU speed
0 pps
Rate (pps)
® 1.594e-01
20
-20
E
s E
>
-100
-140
-180
220
0 4 8 12 16 20 24 28 32

after "Image4(105)": L [m]

————

Input 1ons rays from file.emittedromitargetiniECImoteNs)

MICHIGAN STATE

L

NIVERSI

TY

Ions rays after target : MC Yield Plot - Envelope (only passedy =

Input rays file: "Input MC rays"; Number of rays: 433; Optics Order: 1
dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000, 3.0000

Bounds: Off; "Image4(105)" - last block for MC calc; no gates; Config: DSSSSSSSDSSSSS5SSS55SSSSDS...

220 |

180 |-

Recycle : no
StDev : yes

-140 | @Eﬁ
-180 |
=220k
o] 4 8 12 16 20 24 28 32
_ after "Image4(105)":_,L [m]
Contour
Sum 4.23e+06
Max 9.6e+03
140 .
Recycle : yes X e
dx 102
100 St DeV )C(‘YY’,—A?,ZQS+OO

60

Contour
Sum 0
Max 0
<X=0
<Y=0
dxX 0
dy 0
XY 0.0e+00
SUM
2.500e+01
CPU speed
25pps

Rate (pps)
1562e-01

321

4 8 12 16 20

after "Image4(105)": L [m]

24 28 32

1900 S800 extel

SUM

9602e+03

CPU speed
0pps

Rate (pps)
1.593e-01

9602
4988
2591
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. 1 S E¥.

Projectile Fragmentation € [

TNa

2%Na

Neale=0

config: A1900_2013 dpip
optien: A1800_2013 1%
version: 8.6.25

-

| | Mo charge states

TB’s request

r M
File Settings Options Calculations Utilities 1D-Plot 2D-Plot Databases Help File Settings Options Calculations Utilities 1D-Plot 2D-Plot Databases Help
Lol =2 7 1 - | = = Sl 1
282 @ setup + T Bl=islglE| wialolals) kP 29[22 G serur + T Bl=islglE| wialolals) kP
[Plrojectile  40ar18+ o [Plrojectile  40ar18+ ! o
140 MeViu 1 pnA 140 MeViu 1 pnA
[Flragment 32516+ [Flragment  32516+.16+
T Be Be
L 500 mcran 500 mcran
Brho Brho
3.4601 Tm 3.4601 Tm
Brho Brho
3.4601 Tm 3.4601 Tm
siis siis
i
I
12_wedgs
Brho Brho i
3.4601 Tm 3.4601 Tm
Brho Brho
3.4601 Tm 3.4601 Tm
Al Al
2 mgicm2 2 mgicm2
Al Al
2 mgicm2 T 2 mgicm2
FP_slits s/is s/is
1 1
Al 516 mcron 516 mcron
C9H10 C9H10
FP_3CI 100 mm 100 mm
: A1800_2013 dpi
1800_2013 1%
Ziyg | 2img 3 2ug 3
4 — 1 4
CANIL-

Projectile Fragmentation ] (=

28Na

Neale=0

vl Z0-0000

OT, 17-Apr-2013, East Lansing

Use this CheckButton to change the change state option
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MICHIGAN STATE

LLISE for EXcel’=NMas O VerSIon UNIVERSITY

Daniel has transported some LISE++ libraries to Mac OS,
and modified the LISE-Excell shell and its macros to operate under MaC OS.
It is a beta-version. Please, submit your remarks to Daniel (bazin@nscl.msu.edu)

http://lise.nscl.msu.edu/download/other/LISE for Excel Mac OS/

Links to download the installer of “LISE_for_Excel” version for Mac OS from the LISE++ site

= | @ lise.nscl.msu.edu/lisehtrml N c @ lise.nscl. msu.edu/changes.htrml 1 ¢
Range of application [ETSE] smuLATiON OF FRAGMENT SEPARATORS
o 4
>/ b |
The program LISE++ has been developed to calculate the transmission : Last Changes

fragments produced and collected in a spectrometer. This code allows to
experiment, beginning from the parameters of the reaction mechanism and fini:
registration of products selected by a spectrometer. The program allows to quickl
parameters of the spectrometer before or during the experiment. It also makes
estimate and work in conditions of maximum output of studied reaction produ
unambiguous identification. Wedge and Wien filter selections are also inc
program.
LISE++ is the new generation of the LISE code, which allows the creation of a
through the use of different "blocks”™. The number of blocks used to create a sg
LISE++ iz limited by operating memory of your PC and your imagination.
built-in Energy loss, Time-of-Flight, Position, Angular, Charge, Cross-Section dis
and dE-E, dE-TOF, Z-A/Q and dE-X two-dimensional plots allow to visualize the
program calculations. An application of transport integral lies in the basis of fas
ofthe program for the estimation of temporary evolution of distributions of phase
The LISE code may be applied at medium-energy and high-energy facilities (f
recoil-separators with electrostatic andfor magnetic selections). A number of th
v.9.6.23 like A1900 and S800 at NSCL, LISE3, SISSILISE2 and SPEG at GANIL, FRS anc
GSl, RIFS and BigRIPS at RIKEM, based on the separation of projectile-lik
fragments, fusion residues are included or might be easily added to the e \1
configuration files.
The Projectile Fragmentation, Fusion-Evaporation, Fusion-Fission, Coulomb
Abrasion-Fission assumed in this program as the production reaction mechan SBL: Jlise.nscl.msu.edu/download/ ather/LISE for_Excel_Mac 05/} c|

simulate experiments at beam energies above the Coulomb barrier.
Index of /download/other/LISE for Excel Mac OS

Version Description

16-04-13 LISE for Excel — Mac QS version )

9.6.23

-+
o T New features of LISE™ Monte Carlo calculations

Built-in powerful tools:

or Excel (M3 Window Name Last modified Size Description
u LISE for Excel (Mac OS), (download)
PRV [ L L L (o]

: Parent Directory -

LISE_forExcel_MacOS installaltor will be in this directory soon

OT, 17-Apr-2013, East Lansing 16
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@ MICHIGAN STATE

Recommendations for: Si6HEtaVErSIONIUSEN@INSGIERER L ees:

NSCL

Most PC computers at the NSCL are set for automatic software update.

This update for some computers includes LISE** installation.

Nowadays the official version is 9.5.3.

It means, that if you install another version in the “Program Files/LISE” directory,
then later this update restore LISE** official version back.

Therefore, if you would like to work, for example, with the new beta-version 9.6.23,
then you need to install this version in another directory and create new Start menu folder.
Example is shown below. So

Directory : Program Files (x86)\LISE96
Start Menu Folder: LISE96

Note: remember, that LISE** files are associated to the LISE** version, which was installed last

.
[%*] Setup - LISE++ 9.6.23 =aa=

Ready to Install

| Setup iz now ready to beain instaling LISE++ 9.6.23 8 pour computer.

Click Install to continue with the installation, or Back if you want to review or change any
settings.

o

Destination directary:
C:\Program Files [#86])\LISE9E

Start Meru folder:
LISESE

H
:L < Back “ Install I[ Cancel

I R  —————S—————nmmmnnss.

OT, 17-Apr-2013, East Lansing 17
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| ISE++ perspectives: currentstattis047/4672015) KILTiy

-3

\'_(Ii5E.nscl.msu.edu_-"pel'specti‘.-'es.htmI ) e ' 05 mac A 2

> 1S B SIMULATION OF FRAGMENT SEPARATOR
°J

Future developments of LISE++

Link to get 16.APR.2013 version
of the list of tasks and their priorities

| hi e e
o i

Global tasks (first priority)

w Adaptation for the case of non-zero angular and spatial dispersionfor fragmen
separators with rotation blocks

w Implementation of Intranuclear cascade (INC) model in LISE++ Windows
w ADA (Abrasion-Dissipation-Ablation) nj \
w The "MOTER" code development 4/16/201312:27 PM

LISE++ development

Subject Priority Satus  new  Order Time
LongTerm
L-BE o Lse EwZEL high
Evapor aion cascade: improvement, create Monte Carlo version high

Abrasion-Ablation: mprovement, o eate Monte Carlo version high
Abrasion-Fission: cregte Monte Carlo version high
Time n the dstributiond class (RF-buncher, RF-kicker)

Custom shape degrader optimezation in MC mode for hgh order optics

ShortTerm
Halp lnks from dsloos onthe LEE«+ Ste high X 2 2 days
Twoormorslocionsforthe bl output file high | done | 3.2 2 days
. S R high 33 2 days
Two-body reactions . user anguiar distibution high 51 4 days
Two-body reactions : manually set excitation energy of fragment high X 52 3 days
Develop asubrouting to calculate a reduced dspersion for large values of dP/P high &1 < 3 days
Improvement of existert blocks : Electr i dipole high 62 < 3days
Improvement of existert blocks - Compensating dipole high 7 < 3 days
Mo Gaes - AZ O Mg 31 < 2 days
IE gates procedure optimization for goeed 3.4 1day
Gates for analytical solutions (like donefor MC) 4 < 2days
(Cross section for stripper < 2 days
2 days

Creae possibiity to Insert a material before the taget
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