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after Image4(104)": L [m]

The code operates under MS Windows environment and provides a highly user-friendly interface.
It can be freely downloaded from the following internet addresses:
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Monte Carlo calculation of fragment transmissi o = |
—Wwhat izotope ransmission to calculate? ———————————— - A-coordinate - r-coordinate Kﬁa[e 1
£ [One fragment of interest. Chose manualy here (i BILIICIE i BILLICE ¥ @ Settings |
e Group of leotopes alieady calculated IImage4[‘IE|4] j IImage4[‘IE|4] j = =
by the Distribution method [Meale = 0) [ WOT [-30. 20]
f* mm [ mm i h -
: % wrad &% mrad ‘ <& [mrad] > after Stipper In t e neW VerSIOn
— Chose fragment of interest o o oy i
Element Z +  Tableof o P mrad LN mrad —Gate ? there are 4 gates
|_4|:| [a [18 " MNuclides C dPiP % C dPip % - (3 Settings |
I COR kY] mm COR Ky mm
: : [ "NOT" [25 28]
| Sk v = CAIRY] mad | C AR mad The gate can be
< X[Theta] [rmrad] > after .
—Charge state " Energy Metfu = Energy Met fu Stripper eaSIIy turned On/of‘f
[18+ D1 o [ C TKE Mev/ C TKE M —
" Momentum Mel' /e  Momentum Mewie Sl i
r~ Fieaction mechanism " BErho T*m " Brho Tem v C@} Settings |
IF'roiectiIe Fragmentation j  Velosity cm/hs " Velocity crdhs | "NOT"  [-25, 28]
" Energy Loss Mehf " Energy Loss ket < VIPhil [rrad] > after Stipper
&»}' M . i | " Range mrm " Fange i
| ransmission options  Envelope "  Envelope "
r Energy Mewd Arnm I Energy M ewd rmm Gate 4
Deposition Fparticle Deposition Fparticle - E th |
. . . . ven there are severa
e i the 12 "Distribution’” caloulation | " Time offight s " Time ot fight s [ "BNBY [0, o] )
pevious ME = : ' Length m " Length m : active gateS,
plot windaw EJ% tC calculation to file I ‘ < i [mm] > after Stripper .
B ][ S o oo - K / Only one gate will be
E tonte Carla calculation |dE_Si j|< Stop > IdE_Si j Shown |n the PlOt
X Qui | 20-plat ‘ .
window and the Rays
generator dialog
40Ar : Monte Carlo Transmission Rays generator
40Ar (84.3 MeV/u) + Be (1e-4 pm); Transmltted Fragment/2 — File F i
dplp=5.07% ; Brho(Tr 0000, 3.0000 ' 2 et
"Image4(104)" - last block for MC calculation;{ Gate 1: "NOT" (A [mrad)]); Conﬁguratlon SSSS ADAM 3+ 18+
70 Froje Fragmentation Mumber o
Header [z
T 50 | Field sepa
.E. | "MOT™ [-30,30] I
T | < A& [rrad] > after Stripper J f
5 30
2 R
e
>< [ Cimlde vm D
EROET .
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Rays generator

L

Rays generator x|
5?;291!;rag1n;ent — File Farmat .':“::I[T hE!ta] [mrad]
Iot.. + -
| Prajectile Fragmentation Mumber of helds=| 10 1.10 '.T'l [Erl'l]
Header [settings, field names) v "T”[F'I"ll] [I'I'I[alj]
-~ Gate Field separator Itab j l:":l."IFI [-?';]
[ "MOT"  [-30, 30]
[ < & [mrad] > after Stipper Field Parameter H [Em]
] &, [mrad]
— Fields to Plot 2 IX'[Thela] [mrad] - E nergy [|"-"| Ell'u'lln"ll.-l]
H-anis IK[mm] j 3 I"r’[cm] j TKE [|"-"| EII'-'Il]
Veauis  [dP/P (%] =l & [VPril ved] ] kA ornentunm [E E!l"."l."IE]
5 |driP(z] | Birhia [T*m]
after BLOCK. | Image4(104) =l 6 [bass (amud =] Length from T arget [m]
S ? [emiomtion 3l Time from Target [nz]
oLt
l;zu ayfe \ | 3 [Cosesmi 3] £ [atomic number]
- T | s fooee o O [ion charge]
10 IMass (&) j MESE [amu]
Z  Fun Crosz Section [mb)
Number of Rays = | 100 1.10000 Ernergy Loss [Met]
x Cluit [ Make Default |:| [Empt_lrl]

\

New parameters can
be written to file:
Energy loss
Cross sections

The user can chose
X &Y axes to plot
rays generated to file

OT. 04/30/10, East Lansing, Ml 3



MC transmission statistics block by block

MICHIGAN STATE

UNIVYVERSITY

E Monte Carlo transmission statistics by blocks

3258

40hr

: Monte Carlo Transmission Plot

(140.0 MeV/u] + Be (500 pm):

dp/p=1.00% ; Wedges: 0; Brho(Tw): 3

Transmitted

L4601, 3.4601, 3.4601, 3.4a601

=101x]

-

"FP_PIN" - last block for MC calculation; Gate 1: "HOT" (& [mra
Number of passed ions 163
Global Transmission 0.3082%
Target 99, 01%
Material, (Q-state 99.01%
D1 88.52%
Slits 94,26%
Angular acceptance 94, 26%
D2 93.28%
Slits 93.36%
Angular acceptance 99 .,92%
I2 slits 30, 545%
Slits 30.54%
12 wedge 100.0% &«
D3 99, 45%
Anoular acceptahce 99.45%
D4 94, 62%
Angular acceptance o4, 62%
FF_FPACO 100.0%
FP_PPAC1 100.0%
FP_slits 100.0%
FP_PINH 100.0%
Filter-gate 1 23.76%
Filter-gate 2 64 .42%
Filter-gate 3 8.57%
-
1] | ay

=lol x|
32S : Monte Carlo Transmission Plot e
“0Ar (140.0 MeV/u) + Be (500 pm); Transmitted Fragment 325 (Fragmentn); Optics Order: 1
dp/p=1.00% ; Wedges: 0; Brho(Tm): 3.4601, 3.4601, 3.4601, 3.4601
"FP_PIN" - last block for MC calculation; Gate 1: "NOT" (A [mrad]); Configuration: DDSWDDMMSMM
Contour
1 Sum 76
Max 2
< -0 BI5
<Y .00205
dx 289
dY 0212
XY 1 Te-01
06 . SUM
- 7 500e+01
= - - CPU speed
3= - Lo [2.30e+00 pp
o - -
o - R
T o2 R -
= ’ i
T - e
I =
o - -
w
§ -02 B
-0.6 "
-1
-12 -8 -4 0 4 8 12 e
e D[\\:n?r::;lansc\ s ecuileswsertarasoes tocomen s AR TEPUPIN': X, [mm] 7 Szegt‘\
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Envelope mode

Monte Carlo calculation of fragment transmission =10 x|
i~ WwWhat isotope transmission to calculate? [ #-coordinate - -comidinate ~Gatel———M
¥ Dne fragment of interest. Chose manually here (it BILOLE: Al BILOE I {g} Settings
¢~ Group of lzotopes alveady calculated I\maga4[104] j IImage4[1D4] j TET W
by the Distribution method = .
J et o) (8l mm (" % mm )
o d o 4 < A [mrad] > after Stripper
- Chose fragment of interest 4 1 i Ll s
(ai'd mm iy mm
& Element Z + Tableof [l AN mirad CR miad ~Gate 2
[ [& [18 # Nucides (al- 71 %  drsp % B Setines
< IZ = R [fxY])] mm R[] mm
- - UNOT"  [-25, 28]
I st SV 2 || | campy msd | | Carmy] e
< #'[Theta) [mrad] » after
Charge state: " Energp e fu " Energy Meviu Stiipper
’718+ 01 - St ‘ o TKE ey ~ TKE el —
© Momentum  Me¥/c | | 1 Momenum  Mevic ate :
Fieaction mechanism  Brha T*m  Brho T v {g} Setlings
“Pro\ectile Fragmentation j  Velocity cméhs 1 Welocity cming l—"NDT" |25, 25]
" Energp Loss EEN " Energy Loss Il <Pl [ad]> after Stipper
ﬁ} — 5 ” | il " Fange mm
| = Bt % Envelope m " Envelope m
I ~ Eneray et fmm i Gate 4
Depositian fparticle Deposition Jparticle mit
et in the 1g "Distibution'’ calculation |  Time of fight s " Time of flight ~ ns [ ENDT [Eomioo
B s T " Length m " Length m
plat window < B [romn] - after Stripper
IStlippel jl < Start -» IStripDEr j
% tonte Carlo calculation IdE_Si jl < Stop - IdE_Si j
x o | D ENVELOPE

Usze in calculations :

i+ only 1-st order
" through 2nd order

— High Order Dptice Calculation

Al IGAN E

UNIVYVERSITY

.
H

This mode is more effective for
‘expanded” configurations, where not
dispersive blocks joining dipole,

gquadrupoles and drifts.

ML transmission options

In the Envelope mode you can see
the red sign in right bottom corner.

x|

O3 ot el el Highiistthiﬂ;de[ for the |satope group case anly:
£ thraugh 4tk order configuration Hezections independent

£ through St order

=

calcualtions
[&lllcrass sections egual]

— Stragaling in material

Two options only for the
Envelope mode are accessible
through the MC options dialog

v Angular

\

¥ Enemgy

Detector resolution

Llze energy and time rezolution
v of detectars for TOF, Energy
lozz, and TEE values

Llze spatial resolution of
detectors for % and v values

I~

" Ma resalution will be taken into account
if the selected block iz optical or wedge

* Orly energy resolution of first detectar
after the selected block will be taken
into account for TRE value

[V Take into account thickress defect of mate
¥ Take into account losses due to reactions in materials

r Include charge state calculations
in the tokal transmission

Trajectory is drawn based on a third order
polynomial using two input X;, X',

Agzsume the reaction takes place at the middle of target
[~ for Angular distibutions

[~ for Momentum distibutions

* these bwo distibutions
are corelated for fusion
and figsion reactions

and two output X,, X', coordinates

time: conzumed options

[~ Make default

anly for ENVELOPE mode

Show trajectones of all fragments
Ird [including unzelected by

Use phypsical limits [aperture] inside
[~ ablack to calculate fragment
trarsmission

For block apertures LISE++ uses
the slit limits accessible from
the Block Cut & Acceptance dialog

« 0K I X Cancel

Kd

H

Help |

OT. 04/30/10, East Lansing, Mi
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Option “Show all trajectories” : ON —

LIS B

=] .|
40Ar : MC Transmission Plot - Envelope (all) IRV
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment #UAr (beam); Optics Order: 1
dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
"Image4(104)" - last block for MC calculation; no gates; Configuration: SSSSSSSDSSSSSSSSSSSSSSSDSS. ..
j : : j : : : : Contour
180 | Sum 2 84e+06
hWlax 164
=x= 1486
100%
dy 444 efficiency in
XY 5.9e-01 .
— 100k = this mode
E 9.800e+03
— CFU speead
> 60 | {| ©Opps
g
e
I 20
3 i
D
E |
= -20
@
®
-60
100}
15
[ 10|
-140 f [ ]
[ 3 |
—
0 4 8 12 16 20 24 28 32
El_gl_usaézfj Unl?n?tflléﬂt.ﬁnscl.msu.edumleslusentarasommv DocumentsiLisNesiex-aer simaged(104)": L [m]

N

It is possible to see the
particle is out of the device

Very good tools for this option is using
“projection on X-axis!
See the next slide

OT. 04/30/10, East Lansing, Ml 6



©® ;Q{ " - " o B ) ) MICHIGAN STATE
Option “Show all trajectories”: ON. Projection ‘"' ''''"
NSCL|FRIB S B9

.E.-ﬂmr : MC Transmission Plot - Envelope (all) i =] 3]
& 40Ar : MC Transmission Plot - Envelope (all)
" " . N . . 40Ar : MC T ission Plot - Envel (all}
after "Image4(104)": L [m]: window projection --- 47Ar (84.3 MeV/u) + Be (1e-4 pum); Transmited Fragment 47Ar (beam); Optics B Frnsmieston Shet ¢ frweters
- or - . 40hr (54.3 MeV/u) + Be (le-4 um); Transmitted Fragqment 404
Ia dp/p=5.07% ,.Brho(Tm). 3.0000, 3'0009’ 3.0000, 3.0000 dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
"Imaged(104)" - last block for MC calculation; no gates; Configuration: SSSSSSSDSSSSSSSSSSSSSSSDSS... jimaged(104)! _ 1St Pock £ox MC caleulation; no gates:
le+4 |- ieci
Global Transmission 23.12%
Target 100. 0%
i
_% dr L1A (016) 100.0%
X
L QL1TA-017 80.11%
Slits 50.11%
& 8e+3 |- dr L1AB 86.65%
Slits 86.65%
QL1TB-019 80.44%
Slits 50.44%
dr L1BC 91.26%
Slits 94.26%
. QL1TC-021 91.14%
be+3 Slits 91.14%
dr LiC 96.70%
Slits 96.70%
D1 95.39%
Slits 58,393
dr RiA (026) 93.16%
4e+d | Slits 93.16%
QR1TA-D31 99.74%
3lits 99.74%
dr R1AB 99.78%
Slits 99.78%
QR1TB-033 95.39%
2e+3 R 3lits 95.39%
dr RI1BC 96.84%
Slits 96.054%
QR1TC-035 93.89%
3lits 93.89%
dr RIC 98.30%
0 Slits 95.30%
2 22 26 30 34
29-04-2010 17:16:39
L13E ++ Mintranetnscl msu.edutfilesiusentarasovibdy Documents\L\BElrleﬁtmrple L [m] wmdow pl'OjECtIOI"I

MC transmission statistics

. block by block is also available
You can see how transmission is changed from in the Envelope mode

block to block, where are main lost and so on

OT. 04/30/10, East Lansing, Ml 7
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[

Option “Show all trajectories” : OFF S

I=TEY
40Ar : MC Transmission Plot - Envelope (only passed) Continiet|
40Ar (84.3 MeV/u) + Be (1e-4 ym); Transmitted Fragment 40Ar (beam); Optics Order: 1

dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
"Image4(104)" - last block for MC calculation; no gates; Configuration: SSSSSSSDSSSSSSSSSSSSSSSDSS...

j Contour
Sum 3 .1 3e+06
140 Wax 328
<X=178
<Y=-0.194
dx 102
100 dy 41
XY -1 .5e+00
T SUM
£ 3 503e+03
—_ 60 CPU speed
b2 0 pps
=
o
= 20
3
o] Real
= efficiency is
=20 shown if this
% | 206 | option turned
off
-60
I
-100 o
4|
—
1

0 4 8 12 16 20 24 28 32
29-04-2010 17:24:01 " ",
LIS E ++ [lintranetnscl.msu. eduifilesiusentarasoibly DocumentsILISEIﬂIeslexaﬂﬁ&@thﬂ%@'&ﬂ) - L [m]

OT. 04/30/10, East Lansing, Ml 8



MICHIGAN STATE

Use physical limits (aperture) option O A0

Lize physical imits [aperture] inside
Jv iablock to calculate fragment '

ttransmizsion

For block apertures LISE++ uzes
the zlit lirits acceszible from
the Block Cut & Acceptance dialog

Pay attention for the
shape of aperture!

—Slitz AFTER the "dr LTAB" blog

"Shape of Cut [only for Mante Carla)

Slits [rectanale) © &+ Elliptical collimatar

for Digtribution method only the "Slits"" shape is used ‘

LLestt lirnit

=110

L: 107

—dngular Acceptance

mrad <-> deg
Horizontal £ IW mrad
Wertical £ IW mrad
Solid angle Im mst

3
%]

— Huorizontal
—Set

* conigintly W Usein Calculations

 separately V' Show in schematics

Top limit
101 rm

T: 101 |

=]

—Wertical
—Set

. ¥ Use in Calculations
& conjointly

" separately V¥ Shaw in schematics

— Harizontal plane

™ Use in Calculatiors
dizpersion
(rmad?%] |
%' -mamenturn|=] l
[accept. /dizp.] 149

—Wertical plane

[~ Usein Calculations
dizpersion
[mrad3] |
y ' -momentum|#] I_
[accept. /disp.] 199

— Harizontal plane —Wertical plane
dispersion [mm/%] dispersion [mmd%)]
IU— IT | = v 0K
el || el | gy | —
total [ 700 tatal [100 B_qltlt]ﬂmrAlr;ml | P— |

OT. 04/30/10, East Lansing, Ml

100

60

Y [mm]

rn
o

after "Imaged(104)":
8

-60

-100

Ly 1 5 s

Even if the slit is not used in
transmission calculations,
its LIMIT will be used with

this option turned ON.

block names

0 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2 36

After.image4(104)": L [m]



MICHIGAN STATE

Use physical limits (aperture) option. Examples " '"

1204 ! ) ' ! ! | ! ! ( )
trans 69% : trans 67%
80
T E
£ £
> >
;
<
E Q'\'\i-*ﬁ E
3 %
& 0]
£ E
:as .E
g :
-80
-120 A
30 3 32 K] 34 35 30 ki 32 3 34 35

after "Imaged(104)": L [m] after "Image4(104)": L [m]

OT. 04/30/10, East Lansing, Ml 10



80

40

after "Image4(104)”: X [mm]

-120

-160

/| emittance

Aiss ¥=0.1 mm

x'=1 mrad

y=0.1 mm

y'=1mrad
dplp=0.001%

beam rays

' x'=65 mrad and 65 mrad’

24

28 32

140

=
o
o

o
o

[
o

'
[
o

after "Image4(104)": X'(Theta) [mrad]
&
(=]

-100

-140

emittance
= x=0.1 mm
x'=1 mrad
y=0.1 mm
y'=1mrad
dplp=0.001%

beam rays
x'=65 mrad and -65 mrad

4 8

12 16 20

-after. "Imaged(104)": L [m]

OT. 04/30/10, East Lansing, Ml

24

28 32

after "Image4(104)": X'(Theta) [mrad]

after "Image4(104)": X'(Theta) [mrad]

(2]
o

-1nn

MICHIGAN STATE

Enve Ope examples UNIVERS.!

E x=1mm
5 x'=60 mrad

y=1mm
y'=40mrad
dpip=2.0%

|
(8]
o

60 &

Gate 1

I {9} Settings

BNDT (5, 6]

< [mm] > after Image2(059)

Hwuria

emittance
x=1 mm
x'=60 mracl
y=1mm
y'=40mrad
dpip=2.0%

(Gate 1: "AND! (X [mm]))

-1nn

11
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Examples of A1900 different envelope calculations (X)

2 MOTER TRAJECTORY plot: X

MOTER trace file: "A1900_06_negativeXCR_v2_400random_NOOPTI_60x40.motrace”

Initial Phase space:

60 mrad (x), 40 mrad (y), 2.5 % (dp/p)
| Standard A1900 configuration
LISE++ distribution : 23%
g LISE++ MC (1storder): 22%

LISE++ MC (5" order): 12%

Expanded A1900 configuration
LISE++ distribution : 11%
LISE++ MC (1%t order): 23%

0 400 800 1200 1600 2000 2400 2800 3200
31-07-2008 10:31:58
LISE [Manarme]
- s e ST
- . . Continy
40Ar : MC Transmission Plot - Envelope (only passed) — Envelope for 40Ar: x space
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 40Ar (beam); Optics Order: 1 40Ar (84.3 MeV/u) + Be (1e-4 um); Settings on “"Ar; Config: SSSSSSSDSSSSSSSSSSSSSSSDSS...
dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000 dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
"Image4(104)" - last block for MC calculation; no gates; Configuration: SSSSSSSDSSSSSSSSSSSSSSSDSS withaut sharge ttes
160 Contour
| Sum 4.63e+06 160 |- -
|Max 3.57e+03
|<X>17.8
| <Y>-0.00072
120 dX 10.2 120 |
dy 41.1
[XY-1.9e-01 n
= CPU speed
x Opps
g 40 0l
: e
3 £
g 0 s &l
£
5
£ 40 40
-80 80 -
120 120 Expanded A1900
Expanded A1900 . ]
. . configuration
s configuration -6 |
2 6 10 14 18 22 26 30 34 0 4 8 12 16 20 24 28 32
after "Image4(104)": L [m] e Umﬁ;ggfm msu tsiL 500_expanacck-@Ngth [m]
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Examples of A1900 different envelope caleulations (Y) TR .

8 MOTER TRAJECTORY plot: Y
MOTER trace file: "A1900_06_negativeXCR_v2_400random_NOOPTI_60x40.motrace”
&
Initial Phase space:
> 60 mrad (x), 40 mrad (y), 2.5 % (dp/p)

400 800 1200 1600 2000 2400 2800 3200

31-07-2008 10:34:35

e e e ] =lalx]
40Ar : MC Transmission Plot - Envelope (only passed) ] Envelope for 40Ar: y space
40Ar (84.3 MeV/u) + Be (1e-4 um); Transmitted Fragment 40Ar (beam); Optics Order: 1 40Ar (84.3 MeV/u) + Be (1e-4 um); Settings on “Ar: Config: a D. DSS...
dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000 dp/p=5.07% ; Brho(Tm): 3.0000, 3.0000, 3.0000, 3.0000
"Image4(104)" - last block for MC calculation; no gates; Configuration: SSSSSSSDSSSSSSSSSSSSSSSDSS. without charge states
Contour um of reget
Sum 4.87e+06 120 |-
140 Max 4.55e+03
<X>17.8 -
<Y>-0.177
dX 10.2
100 dY 26.6 80|
XY -5.1e-01
T SUM
E 5.464e+03
—_ 60 CPU speed
?-' Opps a0}
3
= 20 3
§ E o mean
£ >
EE 20
=
©
-60 _%é
-100
Expanded A1900
Expanded A1900 panc .
140 . , | configuration
configuration
2 6 10 14 18 22 26 30 34 0 4 8 12 16 20 24 28 32
after "lmage4(104)": L [m] JHE e f— _epenec hgNGth [m] 3
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Miscellaneous; Acknowledgements IRELE

Version Date Subject

9.0.40 24.04.10 | The setting fragment (including
reaction, charge states) is
initially in the MC dialog

8.5.50 28.02.10 | Optimization for speed: Thanks to

timer interruption, division :

coefficient to redraw Dr. D.Bazin,
Dr. T.Ginter,

8.5.47 18.02.10 | Modifications of ToF Dr. M.Hausmann,
calculations in MC mode :
Dr. M.Portillo,

8.5.46 16.02.10 | Corrections for Q-state (NSCL/MSU)
calculations in MC mode for fruitful discussions

8.5.44 09.02.10 | Corrections for MC high order
calculations

8.5.38 02.02.10 | Monte Carlo transmission:
Isotope group calculation ->
secondary target

OT. 04/30/10, East Lansing, Ml 14



