LISE .. ARIS Beam Dump utility

v.17.6
06/23/24

Adaptation of Marc’s Excel sheets to the LISE Beam Dump dialog (Foster, Shane, Daniel, Oleg)
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6 degree  angle of BD plane
Bdangle 0.10472 rad angle of BD plane
Bdwidth 177.8 mm
Bdcenter 115 mm
Bdbottom 26.1 mm
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0 26.1 4054
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173.4098 26.1
0 26.1
12.498
317.45
20-deg dump transverse 38.18 mm
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N N 74.93
6-deg downstream straight longi  172.4598 mm
6-deg upstream straight longi  172.5102 mm
i-deg downstream straight plane  173.4098 mm length along straight plane picture for top view: ..\..\21003\Replanning 2
6-deg upstream straight plane  173.4604 mm length along straight plane
(I
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culEd MICHIGAN STATE

ARIS Beam Dump Dialog B relvniversity

1D-Plot  2D-Plot  Databases  Help

CODES: Charge, Global, PACE4, etc. k
Radioactivity, decay b I 12¢Xe (228.0 MeViu) + C — " Xe: Energy=191.6 MeV/u, I=8.40 kKW
Reactions utilities ’ — Charge State information T — 6 Degree BD settings
Plots : Energy loss, Ranges, Straggling, etc.  * Zg=0 Za=1 Zg=2 Z4=3 ey Beam. Uump ~ ]
v use previous block in MC analysis
FRIE / NSCL / 15OL rates ¢ Winger et al. [%] 7 218 119 0.0262
FRIE / Europe / RIKEN primary beam lists J Leon etal. [%] 61.1 338 | 00065 @ 0.35¢-07 EDAnIE 6.000 gk
Longitudinal Distance 0.000 mm
Load ARIS ﬂperimental settings "GLOBAL" [%] 81.5 17.5 0.925 0.00235
Range optimizer (Gas cell utility) ezl i U (LI OMEIS Dump Transyerse | 8.0 | mm
Longitudinal I 79350 mm
Stripper fail lifetimes Load A1900 experimental settings dbpEED ] 1164 1374 1593 18.20
Calculation of Angle on the LISE3 target =<Xz= [mm] Distance AL 23110 Jmm
"B" | 251.860 | mm
Catcher utility (I50L, Fusion-Residues) a(%z) [mm]
MSP-144 utility a(Yz) [mm] Straight Downstream | 172.460 mm
Longitudinal
Twinsol (solenoid) utility In Straight planc [%] e el L
Gas pressure optimization for gas-filled dipole Rl Straight Downsiream [ 172410 mm
C ! L2 Plane Upstream | 173.460
FRIB mass table converter to LISE++ Ime file fad petream m
~ Run settings ~ Beam Dump tung —88 ~ Execute
Bp set [Tm] I 4.3000 BD Center 125.000 e Make Default
Mumber of Rays 1000 g Run MC oK
i t BD Width 177.800 mm v
Inimum power 1o 1.000e-05
how charge stat %X ophow Statistic &
show charge state [KW] BD Botiom IW mm '@~ Show Statistics {#] 2D plots % Cancel
MC block® I BTS01c_D1081
This iz the final black WMerriz Sarln calculatiors i obisin charpe ED Top I 213.900 mm % Refresh Dialog 3D plot 7 Help
states phase spaze. s lacatan caresponds io the ot of the first
preszparator dissie *
// \
6 charge states are analyzed by the utility,
only those above the threshold are shown in Refresh the dialog if you modify
the dialogue he main configuration (beam, target, optics, Brho)



Selection Block for MC | MICHIGAN STATE

two different choices: answer one

Angle= +30 deg

~— Charge State information

— B Degree BD settings 70 zg1 zg2 73

ProjectilEI 124 xe 54+ EE‘HEEE' Beam Dump BTS01 b—D1E:': - Winger et al. [%] 77 218 1.19 0.0262
298 MeViu 10 KW _— use previous block in MC analysis UL )] 611 388 | 00965 | 935e-07
"GLOBAL" [%] 815 17.5 0.925 0.00235
Fragment 124 XE S4+.. 54+ BD Angle 6.000 deq Power [KW] 6.85 1.47 0.0777  0.000198

Longitudinal Distance 6165 | mm a0 Rt Net | B | BB | e

=Xz= [mm] 918 106.6 1213 136.3

Target | 12¢ 21 mm G(X2) [mm] 255 292 318 347

MC block™ I BTS01b_Diex a(Y2) [mm] 1073 138 ME 1242

IE Stripper | T B InSrsigntpiane[®] 908 885 883 86.0

prezaparaior digoke
BTS01a_PTS | standard - 50.2 cm
|

rotate_PS
BTS01b_D1ex | Bp=4.3000 Tm ~4
MC block® Im Charge State information
- Z-qg=0 Z-0=1 7-q=2 Z-g=3

W
BTSO1C D1081|  sndara:6165cm <=
ey This is the final block wusad in Monie Caro caloulations 1o obtain charpe
w'
=

1]

= - siates phase spaca. This m"ﬁ?;m“"”‘“ @it af the first Winger et al. [%] 77 218 119 0.0262
Eeam_l]l.lmp | 1 ﬂnger - 1??'3 by \: Leon et al. [%] 61.1 388 0.0965 0.35e-07
— G Degree BD settings "GLOBAL" [%] 81.5 17.5 0925  0.00235
Beam Dump Beam_nump - Power [kW] 6.85 147 0.0777  0.000198
dBp / Bp [%] 11.64 13.74 15.93 18.20
v use previous block in MC analysis
=Xz= [mm] o7 1064 121.2 1364
H H " " T(Xz) [mm] 252 278 314 344
MC calculates the transmission "AFTER the_selected BD Angle 6.000 | deg
block, so do not use the Beam Dump block directly. AL 0 | nas | ms | e
Longitudinal Distance 0.000 mm In Straight plane [%] 91.1 20.0 283 243




It takes a couple seconds

4 Run MC

pointBD::pointBD(const pointMCE& pMC)

i
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double
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Marc’s Excel notations moved to C++

~— Charge State information

124 Xe (228.0 MeV/u) + C — "#*Xe: Energy=191.6 MeV/u, I=8.40 kW

angleRad = glhegressToRadianz(_BD.angle);

tanAr
tan¥p
tan¥p

gTan(angleRad);
gTan(pMC.zetXp()/18068.);
qTan(pMC.zet¥p()/1000.);

pMC. gt () ;
pMC. getXp();

{_BD.LongDist * tanAr — pMC.get¥({))/ { tan¥p + tanir);
{11-_BD.LongD1st)/gCoz{angleRad);

pMC.get¥ () + 11 % tanXp;
pMC.getY () + 11 * tan¥p:

pMC.get¥ () + _BD.LongDist * tanXp;
pMC.get¥() + _BD.LongDist * tan¥p;

— G Degree BD seftings

Beam Dump | BTS01b_D1ex

Zq=0 Z-a=1 Zqg=2 Za9=3
use previous block in MC analysis
Winger et al. [%] 7 218 1.19 0.0262
Leon et al. [%] 61.1 88 00065 & 9.35e-07 BD Angle 6.000 | deg
{ Longitudinal Distance 6165 | mm
"GLOBAL" [%] 81.5 17.5 0.925 0.00235 4054
15377
Power [KW] 6.85 147 00777 0.000198 e I
rII Dump I—
Longitudinal | 79.350 mm
dBp / Bp [%] 11.64 13.74 1583 18.20
(<> (mm) 916 106.6 1213 1362 ) ) 93110 iy
12458 Distance
1745 251.860  mm
o(Xz) [mm] 241 288 3.10 3.45
a(Yz) [mmi 1053 1092 .74 12.68 Straight Downstream [ 172.460  mm
1 Longitudinal
Upstream | 172510 mm
\In Straight plane [%] o919 89.3 859 )
_:: Straight Downstream | 173410 mm
|- FEE Upstream [ 173460 mm
— Run settings — Beam Dump tune
Bp set [Tm] I 4.3000 BD Center 125.000 = Malke Default
# RunMC
MNumber of Rays 1000 ~ OK
i t BD Width 177.800 mm
inimum power to
1.000e-05
show charge state [kK\W] T e mm tF Show Statistics | {# 2D plots % Cancal
MC block* I BTS01b_D1ex
This is tha final black used = Moniz Caro calcuations io obtain charge BD Top I 213.900 mm Refresh Dialog . 3D plot ? Help
states phase space. This loceson comeszoncs 1o fie et of Ss st
preseparator dipole A/

/

/

Enabled (see the next slide)




Segmented
LISE file

2D plots

Top View Beam on 6-deg plane
720
®g=54 @ g=53 @ g=52 O g=51
260
380 |
E‘ _ 200 Straight \Q\
- e T plane
% , | £
E I T
B =2 1 4 &
2 g 8 s i i =
= B S b 2 140
o H &
] ! H - n
g T ~| : 7
@ e 1 =
leday 7T R —
_420 : - i |74m3] =
o) Vi 80
)] ot
'® g "._ i
€
(=} 1
'O i
e eeepend 2
-500 -250 0 250 500 -500 -250 0 250 500
Y1 (non-dispersive plane) [mm] §({P4) Position along beam dump plane [mm]
Beam in plane normal to axis Beam projected on middle plane
® =54 ®0g=53 @g=52 Og=51 ®g=54 @ g=53 @ g=52 O g=51
240 180
e \
E : ) ; T
£ 185 : Straight coverage | E 150
E i plane area i E
= : i =
= i ! K] -
[-3 H ! [-%
g 130 i ! g 120 :
2 | i '
@ i ! o
=3 i ! -3
2 i ! £
g | i = w0
= ; 3
E !
20 60
-100 -50 0 50 100 240 450 G660 aro 1080

Y2 (non-dispersive plane) [mm]

§(L4) along beam axis [mm]




ARIS extended configuration Sl MICHIGAN STATE

E t d d Top View Beam on 6-deg plane
xtenae 780
) T B =54 @ =53 ©g=52 O g=51
LISE f||e 260
th ord
ot order s
380
E’ . 200 Straight {
- P 4 T plane 1
. 2 G| e H
— 6 Degree BD settings Target 2¢ 2.1 mm l = £ b = !
- E D c 2
Beam Dump | toBDaxis - | - 3 -0 g8 z
use previous block in MC analysis — s E
[}
_ T
FRNT-SHLD standard : 5 em El o riai N z
ED Angle 6.000 | deg @ I =
; 420 - -l < .
Lengitudinal Distance 0 mm [ ° @] wie2 ] QUAD:1.05m g | 80 r
c © !
() B
L1020 I standard - 5 om E o= f
~ Charge State information \ 8 © "\_
Zg=0 Z0=1 Z4=2 Z4=3 Q [|]| wiQ3 QUAD - 1.05 m io i .
. N 20
Winger et al. [%] 7 21.8 119 0.0262 L1040 standard - 15 em E -500 -250 0 250 500 -500 -250 0 250 500
Leon etal. [%] 511 288 00955 | 035007 Y1 (non-dispersive plane) [mm] 5(P4) Position along beam dump plane [mm]
"GLOBAL" [%] 815 175 0925  0.00235 Livi standard : 30 cm E
Power kW] 6.85 147 00777  0.000198 S T TVASHLD i e
A
dBp/ Bp [%] 11.64 13.74 15.03 18.20 4 Beam in plane normal to axis Beam projected on middle plane
Liv2 =tandard - 30 E
<> [mm] 916 1064 | 1213 | 1361 = ® =54 @ g=53 ©g=52 © g=51 B g=54 B g=53 @ g=52 O g=51
a(Xz) [mm] 288 320 364 381 L1051 standard - 65 cm E 240 120
a(Yz) [mm] 1028 | 1058 | 1131 11.03 e e
FSD1_SCD1 Bp=4.3000 Tm E z : =
In Straight plane [%] 915 922 894 87.2 = E. 185 Straight Coverage E. 150
toBDaxis standard : 62.34 cm B 3 plane area 3
[ 1] -
= = e
InIMG1 standard : 8.96 cm E g 130 g 120
~ Run setiings Beam Dumg E H E M
. @ i @
f1e= 1] =i BD Center slit_IMG1 . slits - 2 | Z
Number of Rays 1000 <200 H +200 200 V +200 =75 = .
Minimum power to Bp e o = * -
show charge state [iW] 1.000e-05 - ‘ __________________________________________________
ottom
- 20 G0
MG black® (CERED -100 -50 0 50 100 -420 220 20 180 380
TEL“;ﬁ?Eﬁm&“ﬁg*mm'&ﬁﬂﬂf BDTop ‘ Y2 (non-dispersive plane) [mm] §(Ls) along beam axis [mm]
s




MC results statistics Lt T

Segmented Extended
TsembumpMCste
b savers ¥ Pint () Printview | Consolas -
24 ¥e (228.0 MeV/u) + C — " Xe: Energy=191.6 MeViu, 1=8.40 kW 24 ¥ (228.0 MeV/u) + C — ' Xe: Energy=191.6 MeV/u, I=8.40 kW
MC block - BTS01b_Dlex; Bp=4.3000 Tm; MC high order = 5 MC block : toBDaxis; Bp =4.3000 Tm; MC high order = 5
q 54 53 52 51 q 54 53 52 51
Power [K\] | 6.85e+00 | 1.47e+00 | 7.77e-02 | 1.98e-04 Power [K\W] | 6.85e+00 | 1.47e+00 | 7.77e-02 | 1.98e-04
<A=  |5407 |6283 (7142 8014 <Ac=  |5391 |6250 |71.03 |79.77
<L= 61631 |61498 | 61428 | 61252 e | 282 0.31 3.28 241
P> |09  [-153 223 |-a01 P> | 284 0.31 3.30 3.43
<Xe=  |5843 |6768 | 7730 8650 <K= 9160 |10643 | 12128 |136.10
<X;=  |9178  [10636 | 12124 | 13577 <Xy> 9145 | 10645 |12152 |13583
<X |9179  |10646 | 121.40 |136.10 <Xs> | 9160 |10643 |121.28 |136.10
Y= 002 0.16 0.23 0.42 <¥p= | 0.30 003 |-035 036
¥ 013 0.31 0.40 0.63 ¥ 041 0.09 018|053
o(Ae) | 178 1.70 1.60 1.61 olAo) | 1.84 1.76 1.7 1.68
gLy |9867 | 10870 | 11146 | 123.86 ol |9768 | 100.88 |107.84 |113.44
ofPy  |99.21  |10030 |112.07 |[12454 oPy) |9822 |101.23 |10844 |114.07
o(Xe) | 3.38 3.67 3.97 419 o) | 288 3.20 3.64 3.81
CoviXo.Ao) |-489  |-511 508  |-5.64 o) | 595 7.32 864 | 1055 oX) |5.92 7.41 839 |97
€orm(Xo,Ac) | -0.81 -0.82 082 1-0.84 o(X2) | 257 287 3.1 3.39 o) 288 3.20 3.64 3.81
slope(Xo.Ag) | -0.43 -0.38 -0.34 -0.32 oY1) 10.37 11.42 1.7 13.02 a(Y1) 10.27 10.58 11.33 11.92
cov(P1,X:) | 532.76 736.00 903.89 124521 a(Ys) 10.37 11.45 11.71 13.03 al¥z) 10.28 10.58 11.31 11.93
corr(Py, X5} | 0.90 0.92 0.93 0.95
slope(P+,X:) | 0.05 0.06 0.07 0.08

L1 5 E ++ [C\buffer_LAB\_experiments\FRIE\e21049_124Xe\Beam_on_beam_dump\210494_4 3Tm__FPEtoBD.Ipp]
03:23 06/24/2024 L1 5 E ++ [C\buffer_LAB\ experiments\FRIB\e21049_124Xe\Beam_on_beam_dumpleC_124Xe_BeamDump_4.3Tm.lpp]



2D plots U-beam, 6 charge states UNTVERSSTY

~— Charge State information

Z-g=0 Z-g=1 Z-g=2 ZFq=3 Z-g=4 Z-g=5
Winger et al. [%)] 0.00707 3a7 49.2 4.8 5.63 0.213
Top View Beam on 6-deg plane Leon et al. [%6] 247 15.9 376 32.5 10.3 119
780 more intense
B = B 0=90 ®g=89 @g=91 Og=38 Dg=92 O g=87 " "
! charge state GLOBAL" [%] 0.537 124 T2.8 13.2 1.01 0.0423
: *
- red color _ Powsr [KW] 0.0431 0994 584  1.06 00812 0.00339
250 * biggest marker size
dBp / Bp [%] T.06 8.24 9.44 1067 11.93 13.21
E’ 155 :
E E =Xz= [mm] 580 66.9 73.8 85.0 93.7 1028
; T !
g 20 § . a(Xz) [mm] 2,14 2.24 231 251 2.64 2.78
= @ 90
E % .
= s‘ . a(Y'z) [mm] 846 893 9.31 9.93 10.11 10.73
-9
& =2
o W[ e = In Straight plane [%] 96.7 95.9 95.0 93.3 92.6 90.5
L ) 25
820 _a0 BTS01c_D1081 — Xspace: output
500 -250 0 250 500 -500 -250 0 250 500 238 ) (177 MaViu) + C (1.2 mm);  Settings on %25 50 50*: Config: %D,
Y1 (non-dispersive plane) [mm] §(P4) Position along beam dump plane [mm] dp/p=100.00%: Bp (Tm): 4.3000 a"a‘::‘rae’g;s‘::;e:e‘:‘;‘r’a’-
le+12 238|J[beam] 90+ 90+90+ 90+ 9090~ 90+ 90+ 1
Beam in plane normal to axis Beam projected on middle plane - 238U[beam)] 91298 Il ELA] (£ 85169+ 89+ 89+ 89+ 89+ .
®0=00 @q=89 ©¢=91 Oq=88 O g=92 O g=87 B =90 @ =8¢ ©¢=91 Og=88 O g=92 O g=87 1e+10 [boam] 22+ 52-5fe 263 32) Jjhsim] {o+ 85+ 86+ 85+ 88+ 36+ 88+ 85+ 1
180 140 L J
— 238 U[tiglam] {7+ 57+ 87+ 87+67+67+67+87+
T z £ 1e+8 | .
E 15 E 15 £
T B B - 238 [ tdharn] {5+ 86+ 86+ 85+ 86+ 85+ 86+ 86+ 1
g . ] . o \
2 70 g % . = 1e+6 | ]
g ?‘. E L QHSU[ am] 45+ 85+ 85+ 85+ 85+ B85+ 85+ 85+ n
Z g . 2
2 15 Z 55
% z > 1e+4 | |
L 238 [tfoam] 44+ 84+ B4+ 84+ 84- B4+ B4+ B4 |
0 40
-100 50 0 50 100 220 450 620 790 960 1e+2 | 1
Y2 (non-dispersive plane) [mm] S{L4) along beam axis [mm]
- 238 U [feam] 43+83- 83+83+ 83+ 83+ 831
1e+0 /\ ]

50 70 90 110 130 150 170
X (mm)
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Rotate horizontally
—————
Rotate vertically

ARIS Beam dump

CEEE——

\ Change label style

‘ Change camera preset J

v Show background
V| Show grid
v Show axis titles

V| Smooth dots
Change dot style
:‘Sphere v|

Change theme

o 2
Adjust shadow quality

' Low Soft |
Change font

| Arial v

Write data to file

Next steps
3D array range to use (N=1376)
« 3D objects implementation (Sasha?) L

Aspect Ratio (longest H-plane axis vs Y)

* OpenGL (Sasha?)

» Beam Dump poster on DNP2024 (Daniel)

v Show Plot Title




Keeping Beam Dump information in LISE files M

Option file (*.lopt) LISE file (*.Ipp)

[BeamDump]
dlstTrqnsverse:8.34 Diffuseness = 0.01
LongDist=616.5 Suppression = 1e+12
distA=93.11 BeamDumpBlock = BTS01b_D1lex
distB=251.86 BD_LongDistance = 616.5
Width=177.8 BD_usePrevious =0

Center=75

angle=6

minPower=1e-05

Nrays=1000

blockName=BTS01lb_D1lex

usePrevious=false

[finger]

10
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