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Monte Carlo calculation of fragment transmission

e Introduction. Access

e MC transmission dialoqg

* Options of MC transmission calculations

e Calculations of the “Lenqgth” value

e Angular acceptance

e Several different settings in one plot

* MC transmission and Reactions in wedge (FPinM)

e LISE++ blocks & MC transmission

» Selection gate
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Introduction. Access

Monte Carlo calculation of fragment transmission

20-Plat

LItilities  1D-Blok
Tune spectrometer for setking fragment on beam axis

Tune spectrometer For sekting Fragment at middle of slit
Goodies

e (Calculations Databases  Help

Calibrations

Transmission and rate k
Opkirmurn Targek

Opkimum Target-Wedge and Wedge-YWedoe configurations
Brho scanning

Maonte Carlo calculation of transmission

Physical Calculator

Projectile Fragmentation, Fusion- Kinematics Calulator
Evaporation, Fragment production in Mathematical Calculator
material are available for MC Evaporation Calculator
transmission. Use the Kinematics Fusion-Residue Calculator

.. . Makriz Zalculator
calculator for fission reactions . ——m— e ——

Brho
25299 Tm

Brho
25299 Tm

Al
2 mofom
slits

Do not forget: primary beam is good
tools to check optics!

Use 5x5 pixel for one event
(see the “Plot options” dialog)

Si

470 micron
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Monte Carlo calculation of fragment Eransmission x|

—#-coordingte——————— )~ -coordinate
& Element 2 /.. T able of After BLOCK,
[ [ 5 [T6 Huslides [FP_PIN =1 | | [rrP =l
afJz =
Stable & I N = X i Clx rrrm
° ° I % T mrad %) mrad
transmission cy m || C o
. ~ Charge states L ] mrad L[] mrad
dlalog [16+ D1 R Q@ il * £ drep %
" Energy Mt A " Energy Met A
— Reaction mechanizm " TKE Mg/ " TKE Me/
IF'ru:uieu:tiIe Fragrmentation j " Momentum Geie " Momentum Eie®
" Brho T*m ™ Brha T*m
& Yelocity s ™ Welacity cming
B MC transmission options | " Energy Loss e "~ Energy Loss el
= Time of flight rg * Time of flight rnz
" Length m " Length rri
g Diigtribution'' calculation IStripper jl p-TE— IFF'_F'IN j
: : |FP_PIN || ¢ Stop > |Stipper =]
%Jg Maonte Carlo calculation ¥ Cyclotron RF-signal
. : Gate
o gate @ Settingz |
X Quit |

» Detector resolution is optionally taking into account for TOF, TKE and Energy Loss

* Only transmission value for angular acceptance and cutting by slits are shown
(not Q-state value, loose due to reaction in material, etc)

» Transmission value corresponds for Last block used in the calculations
(on this dialog for example the last block is “12_wedge” block)
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MC transmission options

MC Straggling in material Detector resalution
M : Ilze enerqgy and time rezolution
Tf'ansm ' SS 'O" v Angular [w of detectors for TOF, Energy

v Erengy lozz, and TKE values

(]
Op"'lons ] IJze spatial rezalution of
o / WL o detectors for ¥ and v values
dialog

[w Take into account thickness defect of matenals

Azzume the reaction takes place at the middle of target

[ for Angular distributions * these bwo distributions
_ are comrelated faor fusion
Time consumed [ ifor Momentumn diztibutions and fizzion reactions

* I resolution will be taken into accaunt
if the selected block iz optical or wedge

* Only energy rezalution of first detector
after the zelected block will be taken
into account for TEE walue

[ Make default

? Help ‘

" OK X Cancel

it takes a lot of processor time

Loss right now
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» Do not use lateral straggling if there are not gas targets or detectors. Otherwise

» Detector resolution is taking into account optionally for TOF, TKE and Energy

* Assuming that the reaction takes place in the middle of target significantly
improve calculation speed especially in the case of use of Convolution method



. 338 : Monte Carlo Transmission Plot
P IO"‘ OPTIO"S “OAr (140.0 MeV/u) + Be (500 m); Trasmitted Fragment 333 (Fragmentn)

. dp/p=5.07% ; Wedges: 0; Brho(Tm): 3.4571, 3.4571, 3.4571, 34571
d |a|og . "FP_FI’IN" - last block forIIVIC calculation; ncl) gate; Conﬁguraticl)n: DDSWDDIVISIVIMM

modifications wp

fopee ) I
for. MC e
160 s
o .
transmission 0
=
° — S
= 140
Ca Cu a lo S £ 3.616e+06
o CPU speed
=
- 0pps
. o ——
T o optors [ o e————
Default Dispersive Black for 01 - r— RadioFrequency of Accelerator .E
‘Brha'-plot [Tm] =
Default Dispersive Block for " Shift of TOF (delay] | EE  ns 2100
"wiedge'-plat [mim) FP_slits r . =
Fraction of RF trigger 4 [
* space detector IFP_F’F'ACU j — g’
#2 space detector IFF‘_F’F‘AC‘I j — Default Resolutions for plots [sigma) I@ 80
' space detector IFP_F’IN j RF frequency I 05  ns E‘-
Time: I 01 ng H i .
dE - detector [FP_FIN =] o S : - e st
J ¥ [harizontal space] 03 mm 5 &0 g L el
dE2 - detectar  |FP_PPACT b
I = Y [vertical space] I 03 mm H
15t TRE detectar IFP PRACO j -4
[Fiange - detector) = Energetic———————————— E
ficquisition Start of TOF |RF | * O n.l
cquisition Start o hd =
Mev & [ o2 &40 15
Start of TOF caloulated | Targst | :
Stop of TOF caleulated |FP_PRACT = L
r— Default Detector Thickness defect (sigma)— 2 ; i .
— "Distribution” solution: Monte Carlo 20-plot——— % ' 01 R e s Pt feniit i,
Distribution compressian I1 'l 1 micron at 0 deg, % I 05 e Lt mﬁmzﬁ’}?
Pixels for one event [ . 4 - 11
TECOM- 0
— bonte Carlo calculation of transmission mended L)..{ TKE calibration | -25 -15 -05 05 15 25
Pixels for ane event I x5 Vl 5x5 after “FP_PIN“: dPIP [%]
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G .- L . B - b atrices Dirmension
G - Global, L - Block [Local) Block flocalf @ ¢ Global mm & em
— Block matrix — Global matriz —Beam
tx[tos oz [ o [ o [ o [zze ||[[[zws ] o [ o [ o [ o [591%5 mm |||[ B354
5" row of optical 2 7[00 [o0ses [ o [ o [ o [oims |||[qmese o426 [ 0 [ 0 [ 0 [00003 [wad ||| [5752
matrices should sy o | 0 [t Jooor [ 0 [ o [o [ o Joesws [ o [ o [ o (om |||[ 084
be set correctly to 4F| O i 41106 | 08657 i i i i E.2611 | 1.1902 i 0 [mead] 11.296
_— —
calculate the 5 L|-00209 | 28372 i i 1 -2 4166 E207 | -251 i i 1 F442  [mm] 21.158
“Length” value ep] o | o | oo | o [ o | 9 o | o J o | o | o | 1 | o1
A[mim] Amrad] £[mm] f[mrad] A[mim] %] A[mim] Amrad] L[] f[mrad] A[mm] %]
Det= 0.93345 glal Eiél Baf'([ | pet= 100073 Egl B o
Dispersive [Dipole) W Ok X Cancel| 9 Help WX Spectometer matr
. . . - - .
38C1 : Monte Carlo Transmission Plot
A0Ar (84 3 MeViu) + Be (500 pm); Trasmited Fragment 3C! (Fragmentn)
3 dpfp=5.07% ; Wedges: & (10 mg/omz), Brio(Tm) 2 8029, 2.9029, 28925 28925
= = Confiquration: DDSW DDMSMMM
° En? )
New A1900 file 2
° o
contains the correct s
" 0 2
dL” - row to :
o 0
calculate the :
“ ” . 5
Length” value in .
MC mode. ,
-3
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Angular acceptance transmission

Preferences

Starting configuration at loading the program I 419002006, lcn

(=Y
oy Browse

Starting ophions file at loading the program I 413002006 lopt E‘é Browsze

— Crozz Section

Fit © @ File 433 CS File Seftings

Drizplay 1 ISum of reaction:  [pps]

Dizplay IT::utaI tranzmizzion [%)

In the “Preference” dialog itis
possible to choose an angular
acceptance method to be used in

— Calculate zpectrometer zettings using

Shape |rectangle .
P I E maximal % " mean

wealue of the momenturm diztibution

=

[
Orgular acceptance

=l

[

tethod Iprniectiun ok axis: [axtay)

leftpeak €0 £ rght peak the code.
Calculation threghold Iw
Dmenson fdetton () _Eha:riem?::esﬂ [~ Sound . Method “Projection on axis”
recommended ? = || T 30-Balls Animation corresponds to the Rectangle

v Mavigation map
calculation *TH

charge states

calculation "W THOLIT I 1|rI Ed
charge states 2 shape.
|32 "'I

32 W Spectiometer scheme .
Method “Jacobian” corresponds to

i - [T Show transmission calculation me .
wedge calculation |32 I 16 the Elllpse Shape

r Huold angles of an inclination of a tanget

- _ and a ztripper together
Target optimization options : .
O | I | Erimany beamn seattering it akanget
Flat aptiotis el its [T Charge State Dptimization Debugging Mode

[T Distribution Debugging tode [file 'distrib. tet')

[ Make default

o OK | X Cancel

[T Check LIZ-file consistency [Configurations)

? Help |

[T Check LIZ-file consistency [0 ptions)
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Angular acceptance transmission: Ellipse shape

383C1 : Monte Carlo Transmission Plot IRCTEN
40Ar (84.3 MeV/u) + Be (500 pm); Trasmitted Fragment 5Cl (Fragmentn)
dp/p=5.07% ; Wedges: Al (10 mg/cm?); Brho(Tm): 2.9029, 2.9029, 2.8925, 2.8925
Configuration: DDSWDDMSMMM

Ellipse shape acceptance
40 1 transmission: 65.1%

30

Sk
8.221e+03
CPU spesd

0 pps

20

10

after "D1": Y'(Phi) [mrad]

-10 }

40 b

-20 -16 -12 -8 -4 0 4 3 12 16
|7-01-2007 12:0716
ee il

+ +




38C1 : Monte Carlo Transmission Plot
4UAr (84.3 MeV/u) + Be (500 pm); Trasmitted Fragment =5CI (Fragmentn)
dp/p=5.07% : Wedges: Al (10 mg/cm?); Brho(Tm): 2.9029, 2.9029, 2.8925, 2.8925
Configuration: DDSWDDMSMM M

15 Rectangle shape acceptance
transmission: 71.6%
35 o . i - S -
- -- -_- - - - -
- - . 'J-: .- l--.':l__— B o= 27H - : .

25 : - = - r-*J-..EL -
— B — - 'I'_ ==
U - = - '.. :I - L- - -_ -_--I--.-
S -t ek el LI
£ gL = ", g S i h
p 15 | R oL 5 o3 el LR
£ - "
&_ - - = om =
> sf _t
- -
o -
§ -5} -
b= T

-15 | :

-25 - =

5 -SAmE A
- T T
-35 - et - - -
-45 .
-18 -14 -10 -5 -2 2 6 10 14 18

17-01-2007 18:04:43
LI5S E ++ [clusenclise jip

after "D1": X'(Theta) [mrad]

Sifilesine AT900 2 pg
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Angular acceptance transmission: Rectangle shape

Continue

Sk
1.059e+04
CPLU speed

0 pps




Several different settings in one plot

B LISE ++ [c\useric\lise . pp_8ifiles, new_A1900_2.1pp]
File: Settings Options Calculations Utlities 1D-Plot  2D-Plob  Databases Help

] B s i8] ¥ T BISIEISE| wla]olals) P BIRNE BiM 2 o) 2|

[Plrojectile 918+ -‘

ﬁ 54.28 MeViu ann.z.a Monte Carlo
t Arls+ = =
.ragmen . il —#ecoodingte—————————  ~Y-coodingte———————— : | | | |
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: — @ [o [17 Nuclides [o1 =l | o =
@ Shipper <= I =>
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B 28028 Tin — & xim mrad Cxm orad
Brho . mm o mm
b2 |
28028 Tm Charge states R mrad (o ead ! .
sl 7. o1 [ farr % (o % A ; i i ST | semi
Al FReaction mechanism ' Eneigy Meti/u ' Enegy Meiu
10 moicm2 ’V| Projectile Fragmentation j T TKE _MEV . O TKE My
Brho  Momentum ELUELR ] 3801 : Monte Carlo Trans: =10 =] ZE
B " Brho T'm 38 2 g &
= Brio  Velociy e (1 : Monte Carlo Transmission Plot Continue |
28825 Tm UMDER COMSTRUCTIONI Dar (84,3 Mevid) + Be (300 prm); Trasmitted Fragment *¢1 (Fragmentn
@ FP_PPACD Al © Energyloss  Mey dplp=5.07% ; Wedges: Al (10 mo/cma), Brho(Tm): 2.9020, 2.9029, 2.8 /8025
ot 15 "'Distribution’ calculation Enntiatiralo nuDDBWRDMIMMM
FP_slts g ) © Timeoffight  ns ‘ - —1
86/ Worte Cato cacison Clegh  m 45 2. Stop MC acquisjfion
MA] FrPm Si i ‘
. St / Fom  Ses i 1 ~do not close the p|ot
ey , tion s = ' ¢
& ‘.. 1. Rum MC| calcula w5k I A i P & x
- =
[fa] rrso \ CIH10 b
100 mim G
iy 419002006 dpib = 2 10592404
. A1 50 6 5.07% d CPU speed
on 710 22 heta E. 0O pp=
—_ 15
=
.
> 5
Drensit [ 27z o T
" [g?gig] 2702 - State— |- Dimension ~ Thickness defect [Il]— Iﬁ ',u_' &
u caloulate reaction! 5 : &2 £ [ a8 |
in this material @ Solid | | mgdem? & micron Qie 4 01 =1 A
Z Element Mass Chas | |C olom2kmm C micon [ 171 BE -
13| A [T —_—
~ Thickness at 0 degrees — Position - thickness

[ ] ,T IT 4 150 coordinate, mm Ee
w EEATTS

- IT |_3 q_h/_mse r 300 I = f:kness, mglom2 N

e T g RS i \s-tart ac UISItIOI’I
'_,_'—the eﬁnfl rJr 1 M\e Amgla[mrad]'T 5 Ci q

-45 i
Enmpnund dictionary 18 14 ETH -6 2 Wi |.| T 1¥ 4| 18

17O 15 -y
& Homogeneous i e ek e e S after "D1™ X'(Theta) [mrad]
Curved profile name

" Cuved profle | o curent prafilel F Curved protile dislog | Hpa | - TINa 3N N HBNa | Na | ®Na | 39Na

C 11102887 micron

E
(T
(|
[
E|
.
]

General setting of block.

& 0K | X Cancel

BHe | 2%Ne | Ne | 2°Ne | 27THe | 2®Ne | 29Ne | ¥Ne | 2Ne TN e Ne | 3BNe | 3Ne | 3BNe

The Efficiency value on plot is average value
of all accumulated events for all settings



Several different settings in one plot: example

33C1 : Monte Carlo Transmission Plot
4UAr (84.3 MeW/u) + Be (500 um),C (500 um); Trasmitted Fragment 3°CI (Fragmentn)
dp/p=1.00% : Wedges: Al (200 mg/icm?); Brho(Tm): 2.7747, 2.7747, 2.5299, 2.5299
Configuration: DDSWDDMSMM M

0.9

-

-
iW1 dge Angle = 15 mrad
0.7} Wedge -Angle = -0.43-mrad E

2
o o3}
o
=]
& o4}

after 12 wed

-09¢}

-45 -35
7-01-2007 17:12:14
LIS E ++ [Cluserclise op Siilesinew A1900 oo
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Monte Carlo calculation of fragment transmission

[Pliojectile  40A18+  pamm L Vool
In the case of FPinM option 140 Me/Au 1 prs A Eement 7 / Table of ter BLOCK Afer BLOCK
[Flragment 32816+ [32 [s [16 lcides [12_wedge Bl EED =]
(Secondary target) the code Z 2 - -
: . - T arget Be Stable <):| =S . X. mm ><I mm
calculates values beginning from UL i A oxo md || Cxm mrad
. . Shi i mrm
this fragment production block x| stiorer Chage s onE e || ewE
d d Brho o 16+ D1 - 4 " drip % T =Y =] %
an ownstream. 3.4€:rTllm A vovia| | e vy -
E . Reaction mechanism " TRE Met/ " TKE el
» Dispersion method should be Ll [ Fecoriy Tage = ] € Mormrum GV | | € Monerim  Gevre
zlitz " Biho T*m " Brho T*m

-id.5 | H|+E3,

. | f
u Sed fO r FR' n M \ ~ / " Velocity cm/ng " Velocity cméng

« If the FPinM database of parent (7] 12 wedge o

nuclei is empty then the code D3 34288 T

proposes to calculate it to use the
final “Dispersive E-X” matrix as ACCURATE FasT

start point Fragment production in materials | rggnr::rftmpr:oodffclf.to":it§23|:§oe:sf.or: Ee | 98

Material or Wedge

Use fagments produced in Material [wedge) for fragmert

"Dispersion” method should produ“ction it the following M aterial olrl\:\u"e_dge with the ez * No
be set for fragmenl pmductiun Calculate fragment production'’ option tumned on

in material. Method to caloulate kinematics of

WO " . "D ion'*
Do you want to comrect that? fragment praduced in Material o Wedge | Distibution” © " "Gaussian @ Uispersion

[special caze]

Rate Threshald far the
alent

o setal to set all to
“Bcourate” ‘ EE "Fast" ‘

Show statitiztics of fragment
Mo P

Calculation Rectangle of fragments produced in Material
praduction in M aterials fwedges)

*DAUGHTER regon *

z H
[~ Make default (T Gy =5 1H min| 1 0

’/ Ok | x Carcel second cormer =» A0Ar max| 18 | 22

Mo yield for, setting fragment!

For fragment production in material
preliminary it iz neceszary to calculate
parent nucleus intesities.

Calculate them now?

See details for FPinM
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http://groups.nscl.msu.edu/lise/8_0/secondary_targets.pdf
http://groups.nscl.msu.edu/lise/8_0/secondary_targets.pdf

30

30 F

S0 F

10 F

10 F

LISE++ blocks & MC transmission

All LISE++ blocks were adapted for MC transmission including Gas-filled
separator, Wien—filter, and RF-kicker. All remarks will be appreciated.

10085y : Monte Carlo Transmission Plot

2hio (140.0 Mevin) + Be (500 maicm™; Trasmitted Fragment 'S5 n 5% 5% 88855 E e o mantn)
dpfp=100.00% ;Wedges: 0; Brho{Tm): 25425, 248425 25425 254245
"FP_FIMN" - last blockfor MC calculation, no gate; Configuration: DDEWD DMS S5 kbt il b

after "RFkicker”: Y [mm]

RF-kicker example (TOF & Y)

_-_----h * -
':._'--':'_‘ f -
- L
- !=-_E.
i-F
Tir
, A
4

"stripper”vs "FP_PIN™: Time of Tlight [ns]

470 490 210 530 550 270
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Selection Gate

Mome.Carlo.calcubation.of frasment dransmission Gate for Monte Carlo calclulation transmission

H-coordinate “-coordinate Coordinate
A Element 2 -~ Tabeo After BLOCK. Status [Condition) After BLOCK,
100 [ sn [50 il | ||| |RFkicker =l
[z = ~ . " ahsent
Beta+ decay N [ G0y
ajv =2 COR) mrad RO mrad €% mm
v i vy i (& "AND " I H (T rrad
Charge states P mrad =P mrad " "wOoT " O T
|50+ D1 - et t dr/P % O dpp % =¥ P) mrad
" Energy Mehidu " Energy e " dr/P 4
Fieaction mechanizmm £ TKE Mt/ € TKE Mt/ & Ercy M e
— - " Maomentum GeVic " Marnenturm Gev/e a
|F'ru:u|ect||e Fragmentation j & Biho T © Bifo T*m I~ TKE b e
" Welocity s ™ Welacity cmdng " Momenturn Gev/c
" Brho T#m
M transmizsion options ‘ " Energy Loss el " Energy Loss et/  Velocit emdne
elacity
& Time of fight  ns " Time of fight  ns
" Length m " Length m " Energy Loss MehS
'g "Distribution"" calculation ‘ |Stlipper jl = Stat - | J “ ” " Time of fight Nz
i
[FP_FIN [« Stop > [FP_PIN ] Length )
Eg Mante Carlo calculation [ Cyclotron RF-signal x Cancel Start |

Ll Lo

Stop |
“aMDt o [10,710]

x Quit <% [mm] > after FP_PIN
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Selection Gate

10081 : Monte Carlo Transmission Plot

2o (140.0 Mevin + Be (500 mgicm®; Trasmitted Fragment ™5 n 3 % 3 53 3% (Eranmantn)
dpfp=100.00% ;Vedoges: O; Brho(Tm): 25424, 25425 25425 25425
"FP_PIM" - last block for MC calculation; Gate: "AMND" & [mm]); Configuration: DDEWD DS 3 Sk bbb

1
23e+3 |} .
-
= L]
H-coordinate -coordinate Wlth GATE
After BLOCE, Into block -10 { Y after FP PIN 'ﬂ +1“
[12_slts ~| || [Fr_FN | 22e+3 | -
IO mmrm L mm
%K) mrad T owT] mrad
oy mm oy mm
(] rad L (| rirad 21843
" drP/P ES " dP/P kA
" Energy Metu " Energy Medfu
" TKE el " TKE et
" Mommenturm Gevde " Marmentum Gell/e 2e+3 =
" Brho Tem " Brho T#m
" Welocity cm/hs  Welocity cm/hs l!'
" Erergy Loss el * Energy Loss et ./ :ﬁl s -
1.9e+3
" Time of flight Nz  Time of flight ng
" Length m " Length m

| Jl < Start --> | J
|Stripper ﬂl <= Stop -> |FF'_F'F'AED ﬂ

1.8e+3

Gate

“aMD" [10,10] {9} Settings 1.7e+3

< [mm] > after FF_PIM

into "FP_FIN": FKrgy Loss [MeV]

after "12_slits™ X [mm]
l

-200 a 200
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