91 Monte Carlo : Isotope group caleulation .

The code operates under MS Windows environment and provides a highly user-friendly interface.
It can be freely downloaded from the following internet addresses:

http://www.nscl.msu/edu/lise

@&A

NSCL| FRIB

version 8.5.34

Isotope Group : Monte Carlo Yield Plot Foe|
Contents: : T v Ao e i S
"FP_PIN" - last block for MC calculaion; no gate; Configuration: DDSWDDMMSMM
o
» LISE++ models to calculate, to plot ot
- MC dialog modifications 2 m e
* |sotope group options 1 i
2 R )
 “Yield” and “Transmission” modes
. )
- Isotope identification for Isotope group b =
E 5 |
* |sotope group vs. MC writing to file el
)
» Energy deposition mode : example o
L
[ 2 |
¢ Plans for MC development ’ 2400 2800 3200 3600 4000 4400 4800 -
e after "FP_PIN' TKE [MeV]
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Distribution method

MICHIGAN STATE

UNIYERSITY
1

-0
- ol .
TSNy T

Ellipse plot

TKE-X Monte Carlo
“UAr (140,0 MeVIu) + Be (500 pm); Settings on 32S; Config; DDSWDDMMSMM
dhlp=1.00%: Wedges: A (350 um): Brho(Tm): 34801, 34601, 34117, 34117

wilthaut change state
4ll eactions sepa

X-detector; FP_PPACO ™ 1st TKE detector: FP_PIN

oo w &y
4 5e+3 o a0
Wy i
. 8
- 426} B i
F4 i p
LI o ® el
L 3808 - P o g
0
:6 el B
S 34en g el
¢ g L By
Q —ﬂ%ﬁ-
- ay e
3 W Ay -
g ay P i
3 26040 g e :
ol (g e
¢ i ny M
¢
7 2264 i e o g
8 m;
¥ L]
18e+3
—di— o
g - i
14e+3 1y et
fig E
1e+d &
600
. -25 -15 -5 5 15 25
Zf\-gwé{nj U[gtﬁu'glﬂt‘:\ise_pp_ealﬂ\eslt il X-position (mm)
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Pseudo MC plot

TKE-X Continue

“DAr (140.0 MeVifu) + Be (500 ym); Settings on S; Config: DDSWDDMMSMM

dpfp=1.00% ; Wedges: Al (350 pm); Brho(Tm): 34601, 34601, 34117, 3417
X-detector: FP_PPACO *™* 1st TKE detector; FP_PIN

withaut chame states
all reactions separ

Ge4d

46613

4.2e8

 PIN/

38643

J4e43

Je#d

26e+3

22643

Total energy (MeV) /before FP

18643

14e43

Te+d

600

SUM
1.5508+05
CPUspeed

(Opps

-35
25012010 165213
LISE ++ [Cluserclise_pp_BAtlest lnp)

-28

-15 -5 5 15 %35 35 45
X-position (mm)



Al IGAN E

Monte Carlo Transmission Plot T

Ly 1 S I

—d

Only one isotope to simulate Version 8.4

RN ‘arlo Transmissi  Continue |
8 : Monte Carlo Transmission Plot x
408r (140.0 MeViu) + Be (500 um): Transmitted Fragment 32 (Fragmentn); Optics Order: 1 PP o coodingte
dplp=1.00% ; Wedges: Al (350 m); Brho(Tm): 34601, 3.4601, 3.4117, 34117 4 Element Z /, Table of After BLOCE Afrer BLOCK
[32 s [ iclides [FP_Pin = | | [Frem =]
Contour a) =
436043 S 220+ [ ube a v “ % rm Cx mm
Max 20 CORm) mrad R mrad
<X=-00493 oy mm =y i
4.32e83 j;g;?*% —Charge state Co P miad Cor P miad
- w T = o  drsp % ' dPR %
<30Y d e+ COR[f)] mm COR [y mm
S4.28e43 o COA[HY)] miad CoA Y]] miad
0 ~ Reaction mecharism—————————————
£.964e+04
2 CPU speed | Prajectile Fragmentation 4| :: Erergy MeWu ; Energy bt A
54.24“_3 0pps TKE et TKE ey
= € Momentum Metdic = Momentum Mevic
- " Brha T*m " Brha T*m
'6 ésélxl ML transmission options | " elacity cr/ihg  Welacity cmdhs
42e+3
E  Erergy Lozs eV  Erergy Lozs el
" Range utu " Range mm
! Energy MeM Amm Energy Mel /mm
&4.156+3 1@’ "Dlishibution' calculation | L Diepozition /particle L Deposzitian Fparticle
% B MC calculation to fle | " Time of fight ~ ns " Time of fight ~ ns
E = " Length m " Length m
84.12e43
IStlipper dl < Start --» ISt[ippe[ j
Muorite Carlo calculation IFF'_F'IN jl < Stop > IFP_P|N j
4,08e43 E 20-plot
15
404643 co ntOUI’ l:| v &dd in the previouz ML plat windowe Gate
gee & o |
AT
468 \ 4|
-18 -14 -10 6 -2 2 6 10 14 18 \
26012010 164021 " "
LI5E + [0 userilise_op_B5ieson] after "FP_PPAC1": X [mm)]

Option to add in the old plot
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MICHIGAN STATE

Monte Carlo dialog : version 8.5.34 A

~ T
E-N

Isotope Group : Monte Carlo Transmission Plot ey

Monte Carlo calculation of fragment bransmission o ] 4 . i
+ cominal < soordint “OAr (140.0 MeViu) + Be (500 um); Transmitted Fragment 325 (Fragmentn): Optics Order: 1
_ i s -coordinate—————————  ~-ooordingte——————————
‘:’fa‘ sotops ransmission o eaeuate? Aftor BLOCK e block clp=1.00% ; Wedges: Al (350 um); Brho(Tr): 34601, 34801, 34117, 34117
e e et fttenasi, Comore ey e FeFn = | [ - "FP_PPAC1" - last block for MC calculation: no gate; Configuration; DDSWDDMMSMM
Group of lzotopes already calculated
by the Distribution method [Meale o i row . 56643 ; C%ﬂétlur y
o mrad o mrad Mua;ﬂ me*
oy mim Oy i =fz-0.049
A Element Z :: TR miad ; P mrad 52643 N34 26403
|—32 I_S |_1B dr/P % dP/P z : A8
R [fxXY)] mm R[] mm &Y 217
| Stable oA [fpety)] mrad A [fp] mrad i Y2 5.0e+00
S 4.8e43)
" Energy MenAu " Energy Mehiu ° SUM
— Charge state: & TKE Mev  TKE Mev E 555505
16+ D1 e Set " Momentum Mevdc " Momentum Melilc W CRUspeed
: : " Biho T'm " Biho Tm ¥ 4detd Opps
~ Reaction mechanizm £ Welocity cmdhs ™ Melociy cméns =
Projectile Fi tali = :
I [RIEEHE TEEmETEE J " Energy Loss et " Erergy Los: et -
 Range mm ™ Range nm 2 detd
s - Energy et/ fmm Energy Me/mm
WIC (FReideelE apiErs | L Depasition /particle L Depozition fparticle &
" Time of fight  ns " Time of flight s n_l
" Length m " Length m I.L 3.6e+3
1 g "Distribution’* calculation | E
E IStripper dl <~ Start -» IStripper j &
3 ML calculation ta file | T ©
= G =] stop > [Fr_FIN =] 3.2e+3
% Monte Carlo calculation ‘
2D-plot L
: Gate 2.8e+3 contour.
[T Add in the previous MC plat windaw o gate {g} Settings | -
X o | 2404

2e+d

Works for all reactions (temporally except secondary targets). - 20 -0 0
Takes into account secondary reactions in target, Liggs ussules o et after °FP_PPACY": X [mm]
charge state calculations,
losses due to reactions in materials and so on
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MICHIGAN STATE

Comparison SOV

[

i
-y sy, ..
Lo 1 S A

Pseudo MC plot MC transmission plot
Time! Quality!
4 C t. F . 1
TKE-X Ol Tsotope Group : Monte Carlo Transmission Plot Sl
“Ofr (140.0 MeViy) + Be (500 pm); Setings on “2S; Config: DDSWDDMMSNM 4DAr (140.0 MeVlu) + Be (500 um); Transmited Fragment *2S (Fragmentn); Optics Order: 1
dpfp=1.00%; Wedges: Al (350 ym); Brho(Tm): 34601, 3.4601, 34117, 34117 dplp=1.00% ; Wedges: Al (350 ym); Brho(Ti): 34601, 34601, 34117, 34117
X-detector: FP_PPACO ™ 1st TKE detector: FP_PIN e e "FP_PPAC1" - last block for MC calculation; no gate; Configuration: DDSWDDMMSMM
5ed3 ' i ! ' Cortour
5668 s 0des 4
46643 Yﬁf_yoﬂg
52e+] <dYx>;1 §z+03
3 4268 ¢ 277
L o K> 508400
| BT > 48l W
& 3843 1 5506405 s ' 5 5456405
¢ CPU speed E CPUspead
$ 14083 Opps ¥ 4detd 0pps
g ' 3
?J el g 4e43
g L
> o
9 2663 L
363
: Lo
= 2268 | 20 | g
5 9 32043
-
18843
28683
14e43
L | 24e4] i LR | 6 |
fexd AP
500 | 2 | 249 . TR [ @
-3 -25 -15 5 5 T % 45 30 20 A0 0 10 20 30
ZLS\-?SPJ0[0116u§ezr3c?\ise_pp_95m\esn\pp] X-position (mm) LE\-DSEZPJ D[c1 Jugzgnnc?nse_pp_asmwesn|pp] after "FP_PPAC1": X [mm]
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MICHIGAN STATE

% MC options for Isotope Group Caleulations """

MC transmission options

— High Order Opticz Calculations
IJze in calculations ; € through 3rd arder Highest Order
] it thiz configuration
€ through 4tk order :
£ throwah 2nd arder € through Stk order I 1
— Straggling in material— [ Detectar resalution
o Use energy and time resolution Mo resolution will be taken into account
v Angular [V of detectars far TOF, Energy if the: selected block is optical or wedge
lozz, and TEE walues
IV Eneray “ Only energy resolution of first detectar
o |ze zpatial rezolution of after the selected block will be taken
I Latera I detectars for ¥ and v values into account for TEE walue

v Take into account thickness defect of materials
far the |zotope group case only:

Only for Isotope group:

¥ | Take into account lasses due ta reactions in materals - ;
#-zectionz independent calcualtions

™ Include charge state calculations it the tatal tratsmission [all eross sections equall — Switch between

Azzume the reaction takes place at the middle of target Yield” and "Transmission

= time consumed options

modes
[ for Angular distibutions * these bwa distribulions [T Make default
are corelated for fugion
[ for Momenturn distributions and fizgion reactio

 OK X Cancel

? Help |

\

These options are disabled to change,
And they will be set according to options
used for Distribution method calculations

Oleg B.Tarasov. 01/29/10, East Lansing, MI



MICHIGAN STATE

Isotope Group: “Yield” & “Transmission” modes —

L »> LA

Isotope Group : Monte Carlo Plot ot | Isotope Group : Monte Carlo[T Plot Mokl

“OAr (140.0 MeViu) + Be (500 pm); Transmted Fragment *2yFragmentn); Optics Order: 1 Ay (140.0 MeVi) + Be (500 pm); Transmited Fragmen ragmentn); Optics Order: 1
dp/p=1.00% ; Wedges: 0; Brho(Tm): 3.4601, 34681, 3.4601, 3.4601 dp/p=1.00% ; Wedges: 0; Brho(Tm): 34601, 3481, 3.4601, 3.4601
"FP_ PIN" [ast block for MC calculat|0n no gate Con| at|0n DDSWDDMMSMM "FP_PIN" - fast block for MC calculation; no gate; Confighiration: DDSWDDMMSMM
. Contour . : ' ' ' ' ' Comtour
SUm9 83e+03 Sum7 55e+03
280 Max 30 280 Hax 30
<K= 247 K> 246
<r= 108 =137
X 49 dx 48
- dv 443 - dr 556
> M 7 206401 > M XY1.2640
g S g S
L 98780403 ] @ 75976403
§ ? \ CPU speed § ¥ o& CPU speed
200 s 0pps o 200 0 pps
4 h )] ) bR
> ﬁ R AL 5 e
g Rate pps) g w o
£ E'aﬁ E} 53148405 : ﬁ EQ
. 160 W s 160 R
; w @ ; o ¥
- . Lﬁ_:r --E‘.- e i T ' =
a s ¥ L Y
| R L .2 m Lo i T
. BE LA — ME R
£ g W g Lo W
EHEE . o e W ik
. B [ o * q
80 e e - . 80 B3 - &
g = (5 oo M Em
AR L T
. B w o - e
o G B e o =4 .
40 e -ii . 1. | 6 | 40 f - P [t | 6 |
e o o~ o u -
e - w ] L - - ==
- S ] L. - - ]
- - KN o ;
g10 220 230 240 250 260 210 280 %10 220 230 240 250 260 270 280
ZLB\-DSE{DJD[é:li;gﬂchhse_pp_eSlﬂ\eslt_depustmnl\pp] “Stripper“ Vs “FP_PIN“: Time Of f"ght [ns] Zfi%1é291%01&;3f30?\\se m BElilestt denostionZ banl “Stripper“ s “FP_PlN“: Time Of fllgm [ns]
K = MC_transWeight->inter2(....) K = total % Get_N_MCtrans();
Weight: Yield after target(stripper) Simple cycle 1...N
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MICHIGAN STATE

UNIVYVERSITY

MC lIsotope group : identification

sotope Group : Monte Carlo Yield Plot o ] [
Isotope Group : Monte Carlo Yield Plot Rzl
40Ar (140.0 MeV/u) + Be (500 um); Transmitted Fragment 32S (Fragmentn); Optics Order: 2
dp/p=1.00% ; Wedges: 0; Brho(Tm): 3.4601, 3.4601, 3.4601, 3.4601
"FP_PIN" - last block for MC calculation; no gate; Configuration: DDSWDDMMSMM
: ! : : : : : : : Contour
280 | Sum2 7 2e+03
Wax 9
<= 247
<¥=109
dx 4.9
— 240 dy 439
- XY -2 2+01
» é— SUM
% K 2733e+03
n CPU speed
S 200 % 0 pps
> iﬁ;
o Rate (pps)
2 iﬁ@"" 5.201e+05
w 160} - . 5
=§ e fﬁ'_ S -
n'| ﬂ T " @w-' ’
o - §ogie
w120} . :
© - ay
€ ; o 2y
E et
i g
g :
80| " 2 - ~2ie-
RN =28
- T - . -EQF- .
WE - iR i -
40 | - g
i " a0
m_ K ‘%— -'% - l:l
3 . | HENE
0
230 234 238 242 246 250 254 258 262 266 270
2|_8|_Ds1|_52+0+10[0111'3:{*2%ise_pp_851ﬂ|es\t_depostionz.mp] "Stripper” vs "FP_PIN": Time of flight [ns]
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“Off’ by default.

A fragment will be identified If its yield > 5 event



NSCL|FRIB

MC isotope group: writing to file

MICHIGAN STATE

UNIVYVERSITY

E

dr/P [%]
-0.093076
0.21868
-0.2587
-0.097064
-0.14441
-0.16736
0.22304
-0.1058
0.42216
-0.30987
0.25%44
-0.14501
-0.23919
-0.16561
0.20913
0.0082951
-0.13704
0.29637
-0.31607
0.079666
0.15162
0.39323
0.2849
0.47006
-0.40133
0.0051961
0.17984
-0.33824
-0.14953
-0.27027
-0.31033
-0.073393
-0.23742
-0.12176
0.051943
0.26468
-0.27162
0.072273

F

setting fragment: 36CI117+..17+ (Projectile Fragmentation); N_fields=10; N_Rays=1000

Momentum [Ge\ Length from Targ Time from Targe:

6.218
13.514
16.554
16.581
13.465
13.462
13.515
6.2172
16.667
16.545

13.52
13.465
16.557
17.605
16.632
16.598
13.466
16.646
16.544

16.61
13.505
9.3724
13.523
13.548

16.53
16.598
16.627
16.541
13.465
13.448
6.2045
16.585
16.557
16.577
13.492
9.3604
16.552
13.495

35.646
35.637
35.651
35.646
35.648
35.649
35.637
35.647
35.631
35.653
35.636
35.648
35.651
35.649
35.637
35.643
35.648
35.635
35.653
35.641
35.639
35.632
35.635
35.629
35.656
35.643
35.638
35.654
35.648
35.652
35.653
35.646
35.651
35.647
35.642
35.636
35.652
35.641

244.7
243.86
24482
244,55
244.62
244.69
243.99
244.65
243.38
244.91

243.8
244.63
244.75
255.68
243.94
244.23
244.66
243.64
244.93
244.22
244.04
253.97
243.74
243.37
245.28
244.26
243.88
245.03

244.8
244.93
245.14
244.39
244.77

244.5
244.22
254.28
24486
244.28

| J K
ss (amu) Z (atomic numly%

12 6
25.987 13
31.972 16
31.972 16
25.987 13
25.987 13
25.987 13

12 6
31.972 16
31.972 16
25.987 13
25.987 13
31.972 16
35.968 17
31.972 16
31.972 16
25.987 13
31.972 16
31.972 16
31.972 16
25.987 13
18.998 9
25.987 13
25.987 13
31.972 16
31.972 16
31.972 16
31.972 16
25.987 13
25.987 13

12 6
31.972 16
31.972 16
31.972 16
25.987 13
18.998 9
31.972 16

ML tranzmizsion options
A B o D
1 |! after block "D4]

2 X [em] X'{Theta) [mrad] ¥ [cm] Y'{Phi) [mrad]
"Digtribution’* calculation 3 0.3141 16.48 -0.19515 -6.4145
4 -0.066887 49316 -0.25801 -5.2656
By MC caleulation to fie 5 -0.10045 -11.581 0.37771 £.9876
6 0.30984 -9.9289 -0.21728 4.9378
E Monte Carlo calculation 7 -0.30863 -3.3237 0.084716 3.1919
20-plet 3 0.24019 6.4896 -0.092595 2.0442
9 -0.13223 -12.92 0.46971 18.211
[T add in the previouz MC Mot windaw 10 0.39374 -10.248 0.0076804 2549
X o | 11 -0.014752 6.3074 -0.36791 -6.9184
12 0.13938 -1.95 0.33926 11.217
13 -0.19179 2.1879 0.43102 3.9551
14 -0.27829 -5.1811 0.19101 1.6669
15 0.22569 -0.23462 -0.19355 -7.5828
16 0.04417 10.471 0.068924 2.7359
17 -n 57A1 6.096 -0.12868 8.9126
=l 5.2983 0.0087915 0.52082
533“2';91;&91";"' [ Fie Fomat _ -0.75389 -0.14323 5.5027
Projectile Fragmentation Number of fields = 10 1.10 -7.78 0.15151 1.7803
e e 1.5281 0.022763 6.0434
fia Field separator [iap - 0.9389 -0.45096 -20.268
P Togse Field Pt 0.92954 -0.15519 -9.2503
1 [Rem ] -6.6547 -0.052923 -4.7648
2 [lTheta) fwad]  x -7.7549 0.33702 4.5916
3 fvem ] 9.5151 -0.40334 -8.9676
after BLOCK 4 |Y'Phi) [rrad) - -4.081 0.15333 -11.107
I T | 9.2426 -0.20594 -7.0844
Output Ray fle 6 [Momentum Gevie] x| | | 5.238 0.24532 4.415
[ B ME_LISE ray | 7 _ -6.8808 -0.31154 2.7543
g o Torget o] = 11.867 0.2553 16.337
5 [ flon cherge] = -1.6486 -0.1072 -9.8393
7 10 e ] -4.3841 0.20712 13.39
-1.2504 0.02053 1.9638
x ™ MNumber of Rays = 100 1..10000 3.1386 -0.30699 -11.312
4' I e -1.9692 0.052723 -0.3653
37 -0.3569 -0.60786 -0.26309 -8.5289
38 -0.39463 13.747 0.10566 1.5342
39 0.3655 12.5 0.20583 2.4739
40 0.29806 -9.2735 -0.25572 5.0998
e war iwcra A S aaas
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MC Isotope group: Energy deposition mede .

Isotope Group : MC Yield Plot - Energy Deposition “Confiied]
40Ar (140.0 MeV/u) + Be (500 um); Transmitted Fragment %S (Fragmentn); Optics Order: 1
dp/p=1.00% ; Wedges: 0; Brho(Tm): 3.4601, 3.4601, 3.4601, 3.4601
"FP_SCI" - last block for MC calculation; no gate; Configuration: DDSWDDMMSMM

id( Edeposition [MeV/particle]’) / d( Z [mm] ) / d( E [MeV/u] ) ' Contour
Area 3.19e+03
Max 73.1
130 <X 111
<Y= 663
dX 5386
dy 359
2 -1 .8e+02
=5 110}
~ SUM
> 2.812e+04
=, CPU speed
> 0 pps
E P Rate (pps)
5 8.6232+04
O
*, 70 |
[
L.
3
c
= 50 |
30}
10}
2 6 10 14 18 22 26 30 34 38 42
2|_8|_Ds1|_52+01 0[01:1%§§k?c{|ise_pp_asmles\t_depostion.lpp] into "FP_SCI": Z [mm]
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© 6@ MICHIGAN STATE
MC development plans and Acknowledgements ‘"' ‘'
NGCL| FRIB | S k :

Plans for MC development:

» Secondary target for
the Isotope group mode

» Envelope :
Dr. D.Bazin,

« Excitation function Dr. M.Hausmann,
Dr. M.Portillo

* Transmission losses (NSCL/MSU)

as a function of length

* Bp method to measure T,
(possibility of decay in flight)

« Simulation reactions
In Si-telescope

Oleg B.Tarasov. 01/29/10, East Lansing, MI



