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Advanced geometry

Transformations and modular geometries
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In this lecture

* Roto-translation transformations
e ROT-DEFIni card

« Geometry directives
* translat

e transform

°* expansion

« Additional card related to a transformation
« ROTPRBIN card

» Tips for building a modular geometry
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The ROT-DEFI card
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ROT-DEFIni card — Introduction

< ROT=-DEFI Axis: Z v Id: O Name:
Polar: Azm:
AX: Ay: AZ:

The ROT-DEFIni card defines roto-translations that can be applied to:

 Bodies:
To move and rotate geometry

 USRBIN and EVENTRIN cards (see ROTPRBIN card later)
To move and rotate scorings

 LATTICE (not covered here)
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ROT-DEFIni card — Definition

< ROT-DEFI Axis: Zw Id: 0 Name:
Polar: Azm:
AX: Ay: AZ:
y
AXis: rotation with respect to axis 206, 9)
Id: transformation index |
If set to 0, then Id is automatically assigned AR
Name:  transformation name AmmE; y
Optional but recommended for easy referencing b
Polar: polar angle of the rotation R, (0 = 8 < 180 degrees) *
Azm: azimuthal angle of the rotation R_,, (-180 < ¢ < 180 degrees) [clockwise]

Ax, Ay, Az: offset for the translation T
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ROT-DEFIni card — Definition

< ROT=-DEFI Axis: Z v Id: 0 Name:
Polar: Azm:
AX: Ay: AZ:
3 2 1

In a ROT-DEFI, the transformation is defined as X, = R,0/(8) x Ryzm (@) x (Xgg + T)
The order of translation / rotation is relevant. They are not commutative!

The rotations are always performed around the origin of the coordinate system
It is preferable to define rotations through the azimuthal angle

The convention used In the rotation matrices is available in the manual
See: Section 7 — ROT-DEFIni — Note 4
& FLUKA
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ROT-DEFIni card — Example

« Example:
Rotating a body located away from the origin of the coordinate system
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ROT-DEFIni card — Example

< ROT=-DEFI Axis: Y v Id: 0 Name: Rot
Polar: Azm: 30
AX: Ay: Az:
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ROT-DEFIni card — Example

< ROT=-DEFI Axis: Yv Id: 0 Name: Rot
Polar: Azm:
AX: Ay: Az: -30
X

______________________________________
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ROT-DEFIni card — Example

< ROT-DEFI Axis: Y Id: 0 Name: Rot
Polar: Azm: 30
AX: Ay: Az: -30
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ROT-DEFIni card — Example

< ROT-DEFI Axis: Y v Id: 0 Name: Rot
Polar: Azm: 30
AX: Ay: Az: -30
< ROT-DEFI Axis: Y v Id: 0 Name: Rot
Polar: Azm:
AX: Ay: Az: 30
X |
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ROT-DEFIni card — “Chaining”

1. ¢ ROT-DEFI Axis: Y v id: 0 Name: Rot
Polar: Azm: 30
AX: Ay: Az -30
2. ¢ ROT-DEFI Axis: Y v Id: 0 Name: Rot
Polar: Azm:
AX: Ay: Az: 30

* |t is possible to “chain” multiple ROT-DEFIni cards as a single transformation

« The Name (or Id) on the “chained” ROT-DEFIni cards has to be the same
 The ROT-DEFIni cards are applied from top to bottom

* The inverse transformation is also accessible with a minus sign (“-") before the
name or Id number
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Geometry directives
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Geometry directives

« Special commands enclosing a body (or a list of bodies) definition:

$start xxx

$end xxx

L 1

* Where “xxx” stands for “translat”, "transform” or “expansion’

* The directive Is applied to the list of the bodies embedded between the starting and
the ending directive lines
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Directives In geometry: translation

$start translat

$end translat

provides a coordinate translation (dx, dy, dz)
for all bodies embedded within the directive

o $start_translat dx: 0.0 dy: -10.0
& TRC target x: 0.0 v: 0.0
Hx: 0.0 Hy: 0.0
Rbase: 3.0 Rappex: 2.0

© $end_translat
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Directives In geometry: transform

$start transform

$end transform

applies a roto-translation (pre-defined via ROT-DEFI)
to all bodies embedded within the directive

o $start_transform Trans: Rotv

& TRC target x: 0.0 v: 0.0
Hx: 0.0 Hy: 0.0
Rbase: 3.0 Rappex: 2.0
¢ $end_transform
< ROT-DEFI Axis: Xw Id: 0
Polar: Azm: -45
AX: Ay:

Geometry - Advanced
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Directives In geometry: expansion

$start expansion

$end expansion

provides a coordinate expansion (or reduction)
of the body dimensions by a defined scaling
factor (f), for all bodies included in the directive

© $start_expansion f:2

& TRC target x: 0.0 y: -10.0
Hx: 0.0 Hy: 0.0
Rbase: 3.0 Rappex: 2.0

© $end_expansion

Geometry - Advanced
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Directives in geometry: warnings

* $start expansion and $start translat are applied at intialisation
— no CPU penalty

$start transform is applied runtime
— some CPU penalty

« One can nest the different directives (at most one per type) but, no matter the input order,
the adopted sequence is always the following:
$start transform

$start translat
$start expansion

$end expansion
$end translat
$end transform
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The ROTPRBIN card
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The ROTPRBIN card

« Consider the following problem:
* Pencil beam impinging on a cylindrical target
» Using the R-®-Z USRBIN scoring, for symmetry
* The beam is rotated by 30 around the y axis

* Solution: ROTPRBIN card

» Allows to apply a roto-translation transformation (ROT-DEFIni cards)
to USRBIN or EVENTBIN ScOrings

* Itis important to note, that on the ROTPRBIN card the “inverse” transformation must be used,
l.e., it is not the scoring mesh that is transformed, but the transformation is applied to the scoring
location, bringing it to the location of the mesh
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The ROTPRBIN card

« Example:
< ROT-DEFI Axis: Y v Id: 0 Name: Rot
Polar: Azm: 30
AX: Ay: Az:

o $start_transform Trans: Rotv

& RCC target x: 0.0 y: 0.0 z: 0.0
Hx: 0.0 Hy: 0 Hz: 2.0
R: 0.5

¢ $end_transform

= USRBIN Unit: 21 BIN v Name: Fluence
Type: R-O-Z v Rmin: 0.0 Rmax: 0.5 NR: 50
Part: PROTON v %: 0.0 Y: 0.0 No: 1
Zmin: 0.0 Zmax: 2.0 NZ: 200
2 ROTPRBIN Type: ¥ Storage: # Events:
Rot: -Rot v Rot2: v
Bin: Fluence v to Bin: v Step:

g_%FLUKA Geometry - Advanced
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Building modular geometries
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Bounding box

In the geometry lectures we saw that defining the “VOID” around objects can be quite difficult

Complex object Complex “VOID” Solution: the Bounding Box

e T
-

Easy to add

Good practice: use a finite body (RPP, RCC, etc.) as a container for the whole object
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Bounding box

Only the Bounding Boxes have to be subtracted from the surrounding regions
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Object location

* It is always easier to build an object around the origin:
* It makes possible to use measurements from technical drawings directly
» The final object can be translated / rotated into its final position with geometry directives
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Naming conventions

* |If multiple people are working on a complex geometry (multiple experimental halls
and beamlines) it could happen that a body or region name is used twice, which
leads to geometry errors

 Solution: agree on a naming convention, e.g. set prefixes for each object

* For example:

« 15t character. Beamline

- 2nd character: Object type

- 3" character: Object number
« 48 character: Free

% FLUI(A Geometry - Advanced 28




Input editor: expressions

* It Is possible to specify values using expressions

Possible to make parametric runs

TP

Fields starting with “=" will be evaluated by flair, e.g.:
BEAMPOS x: =2+10*length

Expressions are stored inthe . flair file

Expressions are also stored in the . inp file as comments, e.q.:
'@what.1=2+10*1length
* The cards in the . inp file contain the evaluated values

Do not change by hand, they will be overwritten by flair!!!

Flair Intermediate



Input editor: expressions

« See manual F3.6} for detalls

« Useful predefined quantities
« Units, e.g.: MeV, mm, ms... (warning: only threated as conversion factors)
« Constants: fwhm, c, ge...
 Particle masses: Mp, Me...

« All common mathematical functions: sin(x), cos(x), exp(x)...
« Some physics functions

» Card reference functions
« what(n)
* body(name,what)
 card(tag,sdum/id, what)

Flair Intermediate
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properties [ AtABIES

= |
name arrow
comment
type arrow

option head
anchor none
size 22

1y
coor

* Arrow > coor

y 0.

* Provides basic drawing/pointing means o 2 |

I H Zen t 5:2805027579936 I . 1

« Can be used as snapping point e . »
Properties } um

all

* Ruler (simple or angle)
« Used to measure distances and angles A

« Can be used as snapping point i
| « Used to project snapping point to different locations
: = Froperes NN * Point
e | - Camera
I | | * Spline

Flair Intermediate



properties ETAbiES|

Ob - t neme _ newight g ﬂﬂ@[ﬂSD-light v/ x/Gree A
= = .

* Light >
» Light source to illuminate 3D rendering !

« More lights can be defined B —

i

* Point

| = Can be used as snapping point CK
« Automatically generated after image calibration

 Allows to add text on the viewport

}

propertes  Atributes|  properties - Afirbutes

name my-point & al

comment
type point
option circle
anchor none
size 20 .
coor  EASIZON
X 2.0
y 0.
z -2.5
ln )

Flair Intermediate




' “Fproperties < Atrbutes|

name steadycam

Objects

- Camera >, e v |
« Used to create movies o I — u

- Can move along a spline & &'

upx 0. . EE].‘

* Spline
« Creates a cardinal cubic time-spline path for a set of nodes (closed or open)
e Used to define the path of moving objects (e.g. camera)

Properties [{7Atrbutes| = Properties [<7Aibutes|

name pathfinder w f

comment :

type spline

option open

anchor none 0

size 6

coor

X 2.0

)z, 07 5 vaID

tension "

#segments L_/
i Em—zju y 1

Flair Intermediate



Geometry Editor: movie creation

Steps

1.

© N o O

Create a spline path
Object - Spline

Create a camera
Object - Camera

Link the Camera with the Sph

Adjust the spline keyframes in time
(EU: 1s=24 frames USA: 29.97)

» Either manually in the Input editor
e or with the use of the keyframe

Adjust the # of frames in the keyframe

Customize a 3D layer for the rendering

View the camera from on viewport

Open the Movie tool

-+

= 5 [
Iﬁ} 4 cut & L%

r +i+ Move 'Volume C R [i‘} Lock
= (-JRotate |5l Export \EJ 2 Freeze~
Paste 53 Copy DD Select &info @ Body Zorg @ Object v ® Clone | 23 Repeat 61 Movie | Visibility = () Wireframe = | (&) Refresh
i -
@

& Geometry

+ /home/bnv/work/MainDump/MainDump.flair - flair
Vaj ¢d Geometry | &z
OftPan R 8 Region

X Delete & <MainDump=>

(@')Grmtg ‘ " N ' Layer~

Geometry

vkl v/

WoIo

<« < w\+| ¢ |E]| S Media

Type

eIy

300

Name

RCC
REGION
REGION
REGION
REGION
REGION
REGION
REGION
BEAM
point
point
point
point

outcyl

BLKBODY

VoID
CORE
COOLING
BACK
WATER
AIR
PROTON
markerl
marker3
marker4
markers
markerg
marker2

intervention
camera_path

200 L] 400 00 g

A X
4w | +|E|[ & usrbin-3D ¥/| %|Green ¥ %A

Properties
b=LeLs

name camera 10000 =
comment
type camera 1000
option ortho 100 100,
anchor none -
size 0 10
color Y S I
X =spline(‘camera_path',frame).x 1 2, -JI
Vi =spline('camera_path',frame).y 0.1 {: LA T S
z =spline(‘camera_path',frame).z @
atx 5.0 0.01
a 0. .

g 195.0 i 0,001 1)
a : I
upx 0. ; 0.0001
upy 1.0 i Y
upz 0. : WwOIO e —arl
focal 166.8286721842374 1 1e-06 =
fov 45 i . *

=100 1000 Z =200

Fluka: MainDump.flair

= —400 =200 16} i) ]
max_|v|kfsive | x|M S +| 2| ][ @ Media ¥ K|Magenta  v| x|
1 v i

i
i
X: -831.2140237 y: 0 z: 1296.475218 Link node with spline

flair advanced




Geometry Editor: movie creation

ﬂ-l- + /home/bnv/work/MainDump/MainDump.flair - flair A - O X

2 Delete

Steps

*E* Move 'VD|UI’|’\E
(=JRotate |5] Export

4

Ziimetry
SV 5| E)| @ media

& =MainDump=>

. Layer~ H Layout~
Wisibility @ Wireframe @Refresh {=Synchronize

@ Region
A A 1 Transform

iy Zems PGbJectv mCIDne

1. Create a spline path
Object - Spline

<

voklred wx

2. Create a camera s - l

Object - Camera Con oo
Link the Camera with the Spline REGION  WATER

markerl

4. Adjust the spline keyframes in time point

point markerd

(EU: 1s=24 frames USA: 29.97) E e My,
spline intervention =FR

» Either manually in the Input editor spline  camera_path P VR
: — | v | || @leadose max_| v k[slue
« or with the use of the keyframe = properties |AMBS] 8o !
name Camera = E 10000 : i n ¥ Link to spline

comment

Adjust the # of frames in the keyframe e camer 5

Objects|[; 1 selected x
Bodies [} Select | x

Node [} position

option ortho
anchor none

Customize a 3D layer for the rendering ot E— - soine _Jsaect
) _ v gZE.IEZ?EZQEE:EZ&&ﬂE?: oa FrA e s
View the camera from on viewport —— T oot 2

Linking, assigns a spline interpolation function ,
to the camera position wrt the parameter “frame” | o
A motion can be performed with any function of frame ' K

© N o O

Open the Movie tool

L

g_%FLUKA flair advanced




Geometry Editor: movie creation

amera path around the target

Ste S ime refers to frames, 1s=24frames
p ast entry is needed for closing the loop
:spline camera_path Xo: 0. Yo: 500.0 Z0: -850.0 ezev & |ayerv BH Layout~
option: Spline Closed » anchor: O color: #0000c6 " o T

1. Create a spline path # seqmerts:

# node(s): 7 v

Object - Spline ode2t 50,0 6000 00
node:3.t: 100.0 x: -550.0 y: 0.0
node:4.t: 150.0 % 100.0 y: 0.0
2. Create a camera et R X 430.0 )00
. node:7.t: 251 x: 0 0
Object > Camera = AR
REGION COOLING
Link the Camera with the Spline REGION [WATER
. . . . oint markerl
4. Adjust the spline keyframes in time pore et
(EU: 1s=24 frames USA: 29.97) pore e
- Either manually in the Input editor GE:M c::wmtpth w5 5G] @l mer [viae v $vfl2lcla wlx[ogeie vl
- or with the use of the keyframe — : | 251 I
5. Adjust the # of frames in the keyframe typ.T” camers
anchor none o
6. Customize a 3D layer for the rendering o . . —
X =spline('camera_path',frame).x &
d epinct camer—pati frame)s ]
7. View the camera from on viewport ‘ég g_i""“e‘ pvfrane)
8. Open the Movie tool B 10
?rfczal (1)56.8286?218423?4 T
fov . ?5_, ( 2 4 6l 8 100 120 140 160 180 200 220
Fluka: MainDump.flair %:-1101.63957' i

g_%FLUKA flair advanced



Geometry Editor: movie creation

+ fhome/bnv/work/MainDump/MainDump.flair - flair

Vaj ¥ Geometry | iz

Ste S o :: EB Q'Paﬂ R ‘Recn x Iete *E* Move 'VD|UI’|’\E - EﬂLDEK
p r_ﬁ B [G ot L, A A 1 Transform (=JRotate |5] Export \j’ 9 Freezew
. Paste SaCopy 0 Select Ginfe @ | Body Zone  popecty  @Clone |$Repeat @iMovie Visibilityw () Wireframe~
1. Create a spline path - -

Object - Spline — ey

& =MainDump=>

. Layer~ H Layout~
@ Refresh {=Synchronize

<

<V | o|C @eda  |wiklred v]xBl v | <G @usbinad _v]koreen vIxa

secorl ot
2. Create a camera B — |
R REGION BLKBODY
Object > Camera s [
REGION COOLING
Link the Camera with the Spline REGION. [WATER
. . . . oint markerl
4. Adjust the spline keyframes in time pore et
(EU: 1s=24 frames USA: 29.97) pore e
« Either manually in the Input editor CE:M c::”mtpm MJ'JJUWW DJ,BI;*JJ!JJJJMW L
« or with the use of the keyframe Ep— ; | 200 Yo

comment

Adjust the # of frames in the keyframe —___ s cne

tion ortho i -:‘_r’—_:-
Customize a 3D layer for the rendering h """" N -
X =spline('camera_path',frame).x !

I
mSw/pulae

© N o O

¥ =spline('camera_path' frame).y
- - z =spline('camera_path',frame).z
View the camera from on viewport
aty 0.
atz 195.0
N upx 0.
Open the Movie tool w10
upz 0.
focal 166.8286721842374
fov 45 : 2 4 6 80 100 120 140 160 180
Fluka: MainDump.flair *:-1101.639575

flair advanced




Geometry Editor: movie creation

ﬂ-l- + /home/bnv/work/MainDump/MainDump.flair - flair A - O X

Ste pS % cut EB éiPan R A 8 Region X Delete *E* Move 'VD|UI’|’\E 9 EﬂLDEK & =MainDump=>
I (@'zorblt Q & {ETransfcrm @Rntate H Export * Freeze v . Layer~ H Layout=
. Paste L53Copy OO it @'”fﬂ }-) ey Zeniz P Objecty mCIDne 2=Rep€at 61 Movie |Visibility @ Wireframe @Refresh |=/Synchronize
1. Create a spline path : - -
" -
)]

. . Geometry :
Object - Spline LRI [

¥ Geometry | iz

v Ol @meda |vklred v
lustbin30  w|@ % =] I Global f 200 i

Options X1 = E woIDo

e vixla

2. Create a camera h. H
Object > Camera ustin x

Link the Camera with the Spline

4. Adjust the spline keyframes in time

——
(EU: 1s=24 frames USA: 29.97) ek
FOV
 Either manually in the Input editor et Hanss: A MJJJUWW UJWJJ!JJJJ[Mm vl pegenia w] M
« or with the use of the keyframe i | o =
Quality: I | 1000
. . Shadows: v
5. Adjust the # of frames in the keyframe p————
Edge Detection: [ 10
. . Skip BLCKHOLE: I - §
6. Customize a 3D layer for the rendering o 2 A
ray Leve &
) ) Clipped by: v clip v : .01 :
7. View the camera from on viewport Clipedby #2 1 v ,
Clipped by #3: r v ; 0,0001
Project body: hd —10) i 1e-05 i E
8. Open the Movie tool P o =2 Y Z L vem
€9 Help | ¢ Reset v Apply .a:-:mer.a_;:»ath b4 2 ‘ ¢ :; 8 1§u3 10 14. - 160 180 _ 200 22| 25(
Fluka: MainDump.flair *: -439.8086205 y: 0 z: 1360.523375 Plot saved as: Magenta
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Geometry Editor: movie creation

ﬂ-l- + /home/bnv/work/MainDump/MainDump.flair - flair A - O X
¥ Geometry | iz -

Steps

@ Region 2 Delete +§+ane 'VD|UI’|’\E \ & =MainDump=>
A A 1 Transform

(=JRotate |5] Export & Layer~ ==L,a',routv

ey Zanie PGbJectv mCIDne 2=Rep€at 81 Movie |Visibility @ Wireframe @Refresh {=Synchronize

1. Create a spline path :

Geometry

Object - Spline e L Svssigli@ein [vale v
Options X1 2
2. Create a camera h. H
. Palette X
Object > Camera ustin x

Link the Camera with the Spline

4. Adjust the spline keyframes in time
(EU: 1s=24 frames USA: 29.97) Projecton:  perspective

Fov | 1 doron Ao B =0 40 1)
« Either manually in the Input editor e v . (W] H|Magerta |||l
« or with the use of the keyframe Mgy ” o

Quality:

Shadows:

Adjust the # of frames in the keyframe amblent Ocgiefon L]

100

Ip BLCKHOLE: I

Customize a 3D layer for the rendering [P oo b
. . Clipped by: v clip
View the camera from on viewport Rl | m—
Project body: ] y

© N o O

Open the Movie tool S

Project body #3:

llerhin as tevture: W

| .
I . .
i .
*1(XJ"J i - |
. !
| voID 1e-08 —2 : ). vom
;i z | - ¥ :
—100 t 400, — oy, —40 '

20 140 160

| e« «

&¥ Help | £ Reset v Apply

|Fluka: MainDump.flair *: -439.8086205

z: 1410.338608 Plot saved as: Magenta

y: 0

é_%FLUKA flair advanced




Geometry Editor: movie creation

ﬂ-l- + /home/bnv/work/MainDump/MainDump.flair - flair A _ 0O
| Vaj ¥ Geometry | iz -

RSN SY 7 poniey

Paste =3 Copy OO Select @Infﬂ }_) Body Zone # Objecty mCIDne o

1. Create a spline path -

Steps

rMove  fvolume [ Lock £ =MainDump=
(=7 Rotate pem * Freezev & Layer~ ==L,a',routv

w Visibility @ Wireframe @Refresh {=Synchronize
-

Geomevry

A X
Object = Spline e L < v+ |G| @Meda____|wislieN_ vl v+ 5)S) @ustinsD_viaoren  vixla
N0 ! ]

Type | Name |

2. Create a camera ReC

i REGION BLKBODY
REGION VOID
Object - Camera
REGION COOLING
REGION BACK

Link the Camera with the Spline REGION. [WATER ;... =

BEAM PROTON

point markerl

4. Adjust the spline keyframes in time poit - fmarkers

point markerd

(EU: 1s=24 frames USA: 29.97) portmarkars

point marker2

. . . spline intervention Lixty 200 300 400 =L} =5 —400
« Either manually in the Input editor EE:::m ::t:fi::_tpam ﬂJJJ[Jeqdosemax UJIFJJ!Mﬂﬂ@[ 3
» or with the use of the keyframe Ep— . Zus i fpi'ue ﬁ
. . Eirr:;ent camer .. - 1000 StartFrame 0 .
5. Adjust the # of frames in the keyframe e camera edfome 250
:ﬁ?r?;r ﬁ;t:: 10 Frame rate 24
1 : size 0 - ‘E ffmpeg Options
6. Customize a 3D layer for the rendering color ox Gt Template v
X =spline('camera_path' frame).x ’ & Width 320
) ) ¥ isp:!ne::camera_pa:::.:rame:.y 0,01 Helght 240
7. View the camera from on viewport w50 . 0 g o X Cancel] v Render
_ w0 S ;
8. Open the Movie tool ol o |off]
upz Q. 1
f;)cal 166.8286721842374 EINEr G EERH S S “ . ; T
fov 45 Al ) 2 3 - 5 6 7 8 9 100 114 250
Fluka: MainDump.flair *: -852.5634093 y: 0 z: 1253.776447 bject: camera

flair advanced




Planner

- Advanced topic
« Allows to calculate the dose incurred due to interventions in activated areas
- Takes into account time to perform work and time for movement

@ + /home/theis/flukadev/test/planner/BDF/BDF_dom Residual_RBias LLfair - flair - o X | i "
LSRR & Geomet ry G npUEIISIRGAIILIFlot | - Calculator y &4 1ot Dose planning -spline
o ¥ou BB L\% fvpan G A @negon  Xoelere pmove @voume () Eilock /& <BDF_dpm_Residual_Reias L{¥| # Add Node e Dose at workszep 4.10E407
] Boorit S A & Transform Girotate [lExport | 8 W Freezev  |@g layere M (ayourw = Del Node Le1g
Paste LaCopy -0 SEIEct @uinto () Body Zone popecy  Mcione | §$Repeat diMovie  Visibility= () Wireframe v (& Refresh {isynchronize | (T)Sort Time 107 r 1.11E+06 1.95E+06 1.31E+06
%
5 F
1x108 E
#| | ][ | Media 100000 Jr 1.50E+03
Media @ +| =] I Global 10000 - 4.35E+02
Options
show 1000 F 1 ees0t
Palette [x] o 100 -
Usrbin 1] Walls? 10
<add>
100
% of total dose [
80 |- -
Air_Pd
60 |- =
Rir_P5
a0 |- -
20 |- =
I~ USREIN from Input
File: Residual ZBias_newstat 22 [ 5| 0
Detector: 1RDL4h |v 35
Norm 00036 T T T T T T T
X offset: 30 b Duration / min |
Y-offset s |
Z-offset
Rotdefi v 20 |- N
Rotdefi2 |v
Transparency: | 15 [~ 7
Palette Palette v 1w - -
s - .
o I | I I I
2 3 4 5 6 7 8
Waorkstep
Integral dose: 4.5397e+07
@ Help £ Reset o Apply Total dose while moving: 4.5397e+07 (1.0000e+02%)
= 3 0 1000 2000 3 2 Tatal dose while working: 1.2625e+01 (2.7811e-05%)
Fluka: BDF_dpm_Residual RBias_x: 496 4437291 2 3528973098 Move: dx=0 a3
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Summary

* The ROT-DEFI card defines roto-translations

« Geometry directives (inside the geometry input) manipulate bodies

 $start translat $end translat
$start transform $end transform
$start expansion $end expansion

 The ROTPRBIN card sets the correspondence between a roto-translation
transformation and selected USRBIN and EVENTBIN Scorings

 Tips on how to more easily build complex geometries

Geometry - Advanced
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Rotacionar um corpo e pegar a dose de fotons nele.
1. Criaruma nova simulacao padrao "basic”

2. Rotacionaro "target’ de forma que a quina dele seja
atingida pelo feixe
3. Transladarele para a posi¢ao 20 cm

4. Adicionarum detector de dose com filtro de fotons.
Rotacione ele de forma que que case com a posicao do
cilindro

Definicoes e dicas sugeridas:
1. Feixe de fétons com 40 MeV

2. 0 angulo perfeito do cilindro pode ser dado por:
arctan(diametro/ comprimento)

Extra: Faca um clipe do seu alvo
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