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v.16.1.19 Coordinate assignment is important in the case of See 3D-envelope (deviations from the central axis)
01/13/22 Because dipole angle s appiied inhe X2 plane http://lise.nscl.msu.edu/15/15 23 envelope3D.pdf

!‘ﬁ Monte Carlo calculation of fragment transmission %
— What isotope transmission to calculate? ——  — X-coordinate —— — Y-coordinate Z-coordinate ——M88 ——  — Gate 1
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|i| | & “Distribution” calculation |

Velog Velocity Velocity
Add in the -F’)r Velocity_Z [cmins] = Pf) Velocity [cmins]  ~ Pf) Velocity [cmins]  ~
previous MC
plot window Monte Carfo lon parameter (M, Z, g...) lon parameter (M, Z, g...) lon parameter (M, Z, g...) ENYELOrE
T — %4 calculation ‘ Pif} A (mass number) PC' Zq v PC' A-2q -

X Quit | (2D&3D-plots)



http://lise.nscl.msu.edu/15/15_23_envelope3D.pdf

3D envelope plots
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— Envelope center line in 30-mode

— Default: X & Y deviations from the optical line
“ [Angles of dipoles are not used for drawing plots)
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%7 LISE 3-D transmission plot
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3D envelope “absolute path” = ARIS+S800 UNTVERSITY
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4§ : MC Transmission Plot - Envelope (all)
“Ca (140 MeV/u) + Be (180 mg/cm?); Transmitted Fragment “? S (ProjFrag); Optics Order: 1
dplp=5.07%; Wedges: 0; Brho(Tm): 4.4895, 4.4895, 4.4895, 4.4895, 4.4895...
AngAccept: ON; Bounds: Off, "Image4(105)" - last block for MC calc; no gates; Config: D*DsidejssseDdasased | PssasadDpcichejsaieDicdad d 4 4
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ff
AbsolutePath3D: :AbsolutePath2D{}) : Dimension{)
{
base = nullptr;
ff=—————————— e
typedef QList<Vector3: arrayVector3; Locat1on:appendfvectorﬁiﬂ,ﬂ,@}}; ] . .
typedef QListIterator<Vector3> av3_iter: Propagation.append{Vector3(e,1,0)); The new direction after d|p0|e
Direction.append{(Vector3{@,8,1)); . . b d R d . y
typedef QList<double> arrayDouble; Distance.append (@) ; rotation Is based on RO rnges s
typedef QListIterator<double> aD_-iter; F rotation formula assuming the
e — Al T T AR T PR R TR T PR T B PR R TR T P RATR T B TR R TP B T BT B PR R TR B T R - . .
W T T I W I W W W W W WL )(-ZZ F)IEir1€3 IS tr]ée (jIF)C"EE r()tEit")r]
?355 AbsolutePath2D Vector3 AbsolutePath3D::transform2Absolute (Vector3 &mc) plane
{
int i=0;
public:
av3_iter iterL{Location); dterL.toFront();
AbsolutePath2D{); av3_iter dterD{Direction); iterD.toFront{);
~AbsolutePath3D(); av3i_iter iterP({Propagation); dterP.toFront():

while{i<Dimension-1) [E]

vold init_base{distribution #*init);
vold makePath();

. Vector3 location {(Vector3&) (iterL.next{));
arrayVector3 Location; Vector3 direction = (Vector3&) (iterD.next{));

arrayVectors3 D:'rECt-"m]; Vector3 propagation = (Vector3&) (iterP.next(});
arrayVector3d Propagation;

MATRIX m{3,3);

ar.’r'a'_-,'l?oub}e Distance; Transformation3D{m, directicn, propaogaticn);
distribution2 =base;

Vector3d me@{mc.x{) ,mc.y{),8);

Vector3d transform2Absolute(Vector3 &mc); MATRIX vl = m * mc@:
Vector3 mcl{vl.a[@][e], vi.a[1][e], vil.a[2][@]);
ffmcl.printDebugVector{"transform mcl-a"); Vector3 from the “3D regular” envelope
mcl += location; L . .
{ /mel. printDebugVector ("transform mcl—b"): (X & Y deviations from the central optical axis)

Vibuffer = mcl;

rehu rn V3buffer;

b
£ WA A A T W W WL 5


https://en.wikipedia.org/wiki/Rodrigues%27_rotation_formula
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Based on Q3DScatter class
1. Absolute3D path : improving performance

Currently is not effective for visualization transmission issues
* manual axis range
¢ maximum zoom properties

2. Absolute3D path : scheme with multipole objects

a. manual drawing by points using the current LISE 3D algorithm
(user lines in Q3DScatter ?)
b. using custom objects implementation technology

"OpenGL" [QtGui]

QVector3D : manual drawing (includes lines)
« Take into account the A1900 beam dump visualization source
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3D envelope “central line” = A1900 (“special” beam)

EXAMPLES
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— Emittance [#1]

dimension
7] am®  EE n 2 oo
halfwidth..) method) method)
1X mm | 03 ||Gaussian - 0 F{;isrem; EDus|m
er mad | 10 ||Rectangleuniform  ~ | (ENlpsenolow ~ | D ¥ at| 5 ]md]
3Y wm | 03 | Gaussian | O av| 0 |mm
4P med |1 || Gaussian -0 4P 0 | e 7
5L mm | 0 || Gaussian ~| O aT | 0286 | ceoee %
6D % | 1 | | Rectangle uniform - | Ellipse hollow v|\T_£) ap| 0 | e {C

dp/p=5.07%; Wedges: 0; Brho(Tm) 4.2341, 42341, 42341, 42340, 4.2340
AngAccept ON; Bounds: Off, “Image4(105)" - last block for MC calc; no gates; Config: D**#DHshmnpi | pmsdegybein LU IR

T
E
x
L=l | |
23.88
28 |
= un e i 2 \ = 14.28
o 14 can - 'y i
i 9 7 i 7
- ... o o e
b ~
2 ‘% 42 [ ‘ = .24.16
b —1455 o *—:::, ::: [ ;—_—— —_Q“:;Q
" - =

Z-axis [m] <-axis [m]
Olﬂg 1dldsUV W VIDU UL/ 1o/Zuss



Kf - |

cul & MICHIGAN STATE

28 3D envelope “central line” > A1900 (“special” beam) g 1o on

— Emittance [#1] dimension
p— Beam CARD 1D-sh 2D-sh mm (8 ([l em
m (sigma,e: :1ni—aui5, (Dislrishl.?lie; mzo?l (Monlz g:rfo Corrglaled g
halfwidth..) method) & method) i
— respect to axis
1% mm | 0.1 ‘ IGaussian - I ] ax |T|
mm
(2T mad | 30 || Rectangle uniform - | |Rectanglenolic ~ | P~ D at| 0 | e
3Y mm | 0.1 ‘ IGaussian - I ] day |T| .
G.P e | 20 ‘ | Rectangle uniform - | | Rectangle hollc = | | T -} 4P | 0 | e
5L mm | 0 ‘ IGaussian - I ] dT E degree
6.D % | 0.01 ‘ lReuangle uniform - I [] dP E degree

6
Z-axis [m]
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@ El e 3D envelope “central line” = A1900 (“special” beam)
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— Emittance [#1] — dimension

p— Beam CARD 1D - shape 2D - shape mm (& () cm

m {sigma, semi-axis, (Distribution m?él (Monte Carlo Com_alate-::l

half-width...) method) = method)
~ respect to axis ———
1% mm | 0.1 | IRectangIe uniform - J [] ax |T|
T

(’?_T m=d | 30  ||Rectangleuniform  ~ | (Ellipse hollow ~ [ P~ J|| 0

3Y  mm | 01 | Rectangle uniform - O ay |T| .
(4_P mad | 20 | | Rectangle uniform - | | Ellipse hollow = | [T - } dp |T| rsd

5L mm | 0 | IGaussian - J [] dT @ gorzs

6D % | 001  |Recangleuniform  ~ | | | aP[ 0 | deee

Radial [mm]

Oleg Tarasov @ MSU 01/13/2022
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@ El sc 3D envelope “central line” 2> A1900 (“special” beam) g v iy

~— Emittance [#1] ~ dimension
P Beam CARD 10 - shape 20 - shape mm (® () ecm
? (sigma, semi-axis, (Distribution mﬁe (Monte Carlo Cor:lu:;ﬂed
half-width...) method) method)

— respectto axis ——

01 HRedangIeuniform " [ ax, 0 |
T

30 ||Rectang|euniform v| Ellipse hollow = || Y hd ':”_|T|WJr

(ZT =
3Y mm

|

|

| 7 | |Rectangle uniform | \Ellipse hollow ~ | [T = a¥| 0 |mm
G.P med | 20 | Rectangle uniform -DD P 0 |
5L mm | 0 Gaussian | [ a7 0 | dere
6D % | 001  |Recangleunform v | | 4P| 0 | dwe

140 |

Radial [mm]

227

Oleg Tarasov @ MSU 01/13/2022 11



— Emittance [#1]
|7| (sigm:e:g:i:-:m? (B?S}Jmﬁ mi?je {figr;tirg::o C"::E“*"
— half-width...) method) method)

G.X mim | 7 | Rectangle uniform v v |Rectangle hollc = | |Y ')
2T  mad | 01 | |Redangle uniform = |

@.Y v | 7 | Rectangle uniform - v Rectangle holle = | | X ')
4P ma=d | 0.1 | | Rectangle uniform - |
5L mm | 0 | | Gaussian - |
6D % | 0.01 | |Rectangle uniform 4 |

) cm

~— dimension
mm (e

— respectto axis
ox o
ol o
v o
w0 o
oo
ool o

— Emittance [#1]

— dimension

e Beam CARD 1D - shape 2D - shape mm@® O cn

|7 (sigma, semi-axis, (Distribution 2D (MonteCarlp  COTelated

- half-width...) method) method) |

1% mm | 0.1 | | Rectangle uniform - | F;?:T%Ml m
GT mad | 30 | | Rectangle uniform =W |Elipseholiow ~ | lD—'D W
Y mm | 7 | | Rectangle uniform - | oy |T| -~
4P mad | 01 || Rectangle uniform ~~ + | - |?| .
5L mm | 0 || Gaussian - ] ot |$| —
@' D % 2 | | Rectangle uniform - | ¥ |Enipsenoow ~||T -) dp |I| .




