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Previous Geometry concept
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= GEOMETRY begin ==
v

Opt: ¢

Fmt: COMBNAME v

P4 Trans: rot v
@SPH blkbody %0 ¥:0 z0
R:2000
@sPH air %0 v:0 z0
f JL.PLA P0O00_1 Nx: 0 0 Nz:-12 \
%0 0 z0
JL.PLA P000_2 Nx: 0 0 Nz: 12
%0 v:0 z24
L.PLA P000_3 1x: 0.449683927069 Wy:0 Nz:-0.008428611490
1 0 0
JL.PLA P000_4 1x:-0.449683927069 0 -0.008428611490
w1 0 0
J.PLA P000_5 0 0.449683927069 2:-0.008428611490
%0 y:1 0
\ JL.PLA P000_6 Nx: 0 Iy:-0.449683927069 \z -0.0084286111@
P 2 20
O
9 END
*** REGIONS
@REGION  BLKBODY
REGION AR Neigh
eXpr: +air - (+P000_1 +P000_2 +P000_3 +P000_4 +P000_5 +P000_6)
@ REGION  CRYST Neigh
=xpr: +P000_1 +P000_2 +P000_3 +P000_4 +P000_5 +P000_6
9! GEOEND v
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Previous Geometry concept

‘Calorimeter

roNi

PrrP air_cal Xmin: -30.466377000000 Xmax: 30.466377000000
Ymin: -30.434222500000 Ymax: 30.434222500000
Zmin: 101.031913004961 Zmax: 132.240733004961
J1.PLA P000_1 1:0.747940767880 1y:0.749403547185 12:-11.953199526956
*:-3.190592678692 /:-3.197223803798 2101.787842369237
J.PLA P000_2 1x:-0.747940767880 -0.749403547185 1z:11.953199526956
*:-4.686474214452 -4.696030898168 2125.694241423149
J.PLA PO00_3 1 0.499243593602 /-0.001090730747 12:0.020726648460
AIR_CALO AIR_CALL *-2.192537070180 ¥:-3.200707641724 2101.850074717659
J.PLA P000_4 1x:-0.497946773648 14/:0.002390086947 12:-0.041451749065
*:-4.188648287205 -3.193739965871 101.725610020816
J.PLA P000_S 1 0.000440501508 1y-0.499238060787 1z:0.020883343193
*:-3.191008856426 ¥:-2.199181808963 = 101.850388379048
J.PLA P000_6 1 0.000856318446 1y:-0.497938704587 12:-0.041608443798
*:-3.190176500959 v:-4.195265798632 2 101.725296359427
J.PLA POO1_1 0.248480489120 /:0.750494468746 1z:-11.973930662022
*:-1.092773012998 ¥:-3.201675474871 2101.872836128688
J.PLA POO1_2 1x:-0.248480489120 y:-0.750494468746 1z:11.973930662022
*-1.589733991238 v:-4.702664412363 = 125.820697452732
J.PLA POO1_3 1:0.499674797207 14/:0.000211081073 12:-0.000043396068
*:-0.092987506470 ¥:-3.202555323187 = 101.893528320532
J.PLA POO1 4 1x:-0.499243968363 1y:0.001090166625 1z:-0.020717649294
*:-2.092558519526 -3.200795626556 2101.852143936844
J.PLA POO1 5 1 0.000007505953 Y- 0.499239006536 1z:0.020865370814
*-1.093189190732 ¥:-2.203633480037 2101.935382138498
.PLA PO01_6 1:0.000423322891 1/:-0.497937758838 12:-0.041626416177
*:-1.092356835265 v:-4.199717469706 2 101.81029011887,
e cave e cavs o —
REGIONS =
@ REGION BLACK Neigh: 5
xpr Ik -air
REGION AIRL Neigh: 5
expr- air +airpla
@ REGION AIR2 Neigh: 5
expr: air -airpla - air_cal
@REGION AIR_CALO Neigh: 5
xpr: +air_cal -MP009 +MP0O0O -(AP029_1 + AP029_2 +AP029_3 +AP029_4 +AP029_5 +AP029_6)
+air_cal -MP009 +MPO00 -(AP021_1 + AP021_2 +AP021_3 +AP021_4 +AP021_5 +AP021_6)
@ REGION AIR_CAL1 Neigh: 5
expr | +air_cal -MPO11 -MPOOO -(AP023_1 + AP023_2 +AP023_3 +AP023_4 +AP023_5 +AP023_6)
+air_cal -MPO11 -MPOOO -(AP031_1 + APO31_2 +AP031_3 +AP031_4 +AP031_5 +AP031_6)
@REGION AIR_CAL2 Neigh: 5
expr | +air_cal -MPOO8 +MPO00 -(AP028_1 + AP028_2 +AP028_3 +AP028_4 +AP028_5 +AP028_6)
+air_cal -MP008 +MPO0O -(AP020_1 + AP020_2 +AP020_3 +AP020_4 +AP020_5 +AP020_6)
: @ REGION AIR_CAL3 Neigh: 5
are_caLe : frR_caLs expr | +air_cal -MPO10 -MPOOO -(AP022_1 + AP022_2 +AP022_3 +AP022_4 +AP022_5 +AP022_6)
: +air_cal -MPO10 -MP00O -(AP030_1 + AP030_2 +AP030_3 +AP030_4 +AP030_5 +AP030_6)
! @ REGION AIR_CAL4 Neigh: 5
; expr: | +air_cal +MPO16 +MP008 +MPO09 -(AP025_1 + AP025_2 +AP025_3 +AP025_4 +AP025_5 +AP025_6)
| +air_cal +MP016 +MP008 +MPO09 -(AP017_1 + AP017_2 +AP017_3 +AP017_4 +AP017_5 +AP017_6)
; +air_cal +MP016 +MP008 +MPO09 -(AP016_1 + AP016_2 +AP016_3 +AP016_4 +AP016_5 +AP016_6)
: +air_cal +MPO16 +MP008 +MP009 -(AP024_1 + AP024_2 +AP024_3 +AP024_4 +AP024_5 +AP024_6)
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New Geometry concept

PYX, PYY, PYZ
/ parameters:

a.

b.

C.

P(x,y, z): central point of greater base:
Reference Frame of the body;

semi-x, semi-y, height;

ratio between smaller and greater base areas
(or ratio between edge of the greater and

smaller base). X
@PYZ cryo X0 v 0 20
semix: 1.5 semiy: 1.5 H: 24
ratio: 0.667
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New Geometry concept

== GEOMETRY begin ===

@ GEOBEGIN Log: v Acc Opt: v
Geometry: 21 v Out: v Fmt: COMBNAME v
File:bgo_v2.geo v
Title: geometry
@SPH bikbody %0 0 z0
R:2000
@ SPH air x:0 v:0 z0
D100
5"1 start_transform Trans: rotPYZ v
$PYZ cry %0 y:0 z0
semix: 1.5 semiy: 1.5 H:24
ratio:0.667

E;C‘—m:rtz ansform

B

*** REGIONS i
B e L e i st
@ REGION BLKBODY Neigh: 5
oy
REGION AIR Neigh: 5
EXPr: +air - cry
REGION CRYST Neigh: §
EXPI: +Cry
%' GEOEND v

== GEOMETRY end =
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Building the 3x3 crystals module

e Macro in SHOE SyR LI » »

. . . PositionX: 3.098611713666 PositionY:  3.095836345585 PositionZ: -0.133217667901
.../Reconstruction/level0/BuildCaGeoFile.C TiltX: -2.389049377105  TiltY: 2.384906519147  TiltZ: -0.099471758232
prints out

o the position of the center of the lusing TACAparGeo.cxx/hxx
crystal: PositionX, Y and Z
. 1s . : : <> ROT-DEFI Axis:Y v I6:0 Name: rot4
o its tilt in x, y and z direction in e
80 8y 0 820
degree L} Trans: -rotd v
. $PYZ cryd fosit3 3.098611713666 4 -3.095836345585 2:-0.133217667901
with the respect of a reference crystal oo S -1 "2
(central crystal of the module). o

We have to manipulate this output in order to fill
the Input Card according to the new geometry:
o Roto-translation needed due to the

new implementation method: using
TACAparGeo.cxx/hxx
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Simulation

400 MeV/A Carbon on

BGO C beam

The new geometry

works properly on =
simulation
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Next Steps...

NEXT STEPS IN Flair CODE
NEXT STEPS IN SHOE

e Improve or add features in Flair code
e Change TACAparGeo.cxx/hxx

according with the new geometry ~_ ————
R S ~sos ,-b-‘
e Complete the FULL calo geometry o ,‘!. -

<.
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Backup
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Building the Module:
From BuildCaGeoFile.C to Flair Geometry

] Macro in double deltaX xdim2 - xdiml);
. . . double trp_hi TMath::Sqrt( zdim * zdim * 4 + deltaX * deltaX );
.../Reconstruction/level0/BuildCaGeoFile.C e B = s A (G /) G e
double alfa_degree = alfa * 180./ TMath::Pi();
a. It computes a angle and other useful RS S ORI

quantities: height of the pyramid, position of
the crystal and tilt taking into account the

double piramid_hipot = xdim2 / TMath::Sin(alfa);

Space Of Ol cm between CryStal--- double piramid_base = piramid_hipot * TMath::Cos(alfa);
. .« e doubl i id b = pi id b - zdim;
b.  Macro prints out the position of the center of CUPTE PRTSINE.DASE € = PRIGIAC Base = =il
the crystal and its tilt in x, y and z direction in double deltax = delta * THath: :Cos(alfa*2);
. double delta * TMath::Sin(alfa*2);
degree with the respect of a reference crystal double ath::Sin(alfa*2) * piramid base c + deltax;

double posz = TMath::Cos(alfa*2) * piramid base c + deltaz;

(central cry if module of 9 crys).
e  We have to use these informations to import and BODY ref
create our body in Flair
e  Some precautions :

a.  The macro gives us the center of the crystal so we have
to move to BODY reference (center of the greater
base);

b. Greater face is created first, then the smaller: PYZ
oriented towards the positive z-axis; BGO crystal must
be ROTATE!!

MACRO ref
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a. The reference issue

Crystalld: 3
PositionX: 0.000000000000
TiLtX: -2.386978847964

SOLVED:

e changing a parameter
in the macro, it prints
out the coordinates of
the Point in the
BODY reference.

e Tilt (=2a) not affected

Crystalld: 3
PositionX: 0.000000000000
Tl EX: -2.386978847964

Positio
FLLEY:

nY: 2.598828633406
-0.000000000000

PositionZ:
TiltZ:

-0.056225596529
0.000000000000

PositionY: 3.098611713666

TIlEY:

-0.000000000000

Pyramid Implementation

PositionZ:
T1lEZ:

-0.066637744035
0.000000000000
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.".6.:.
L Y ..
N -9
b. The rotation issue @
-ROT _DEFI-
Axis:Y
Polar = 180
vy /\
" Z’ Z, X,
y’

e y-axis and z-axis invert their directions after the ROT-DEF rotation.
e The movement after rotation is done with the respect of the BODY reference!
® So data output from Macro will be manipulated and then entered in Input Card
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From BuildCaGeoFile.C to Input Card &

3
2F
1
oF 0
S+
Y
-2
i3 6
b X
s Do b b b b b b aa bunna Lo

7 -4 -3 -2 -

x = PositionX, y = -PositionY, z = PositionZ

Azm =TiltY

Polar =180 - TiltX

Crystalld: 6

-0.066637744035
0.000000000000

PositionZ:
Tiltz:

-3.098611713666
-0.000000000000

U

PositionY:
TiltY:

0.000000000000
2.386978847964

PositionX:
TiltX:

<> ROT-DEFI Axis: Y v 10 ame: rot6
ar:177.612503 Azm: 0
Ax: O Ayv: 0O Az: 0
} Trans: roté v
‘PYZ cryé 0 y:3.098611713666 2:-0.066637744035
emix: 1.5 semiy: 1.5 H:24

1t0: 0.666666667
Q2
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From BuildCaGeoFile.C to Input Card &

3 3 Crystalld: 3
- PositionX: 0.000000000000 PositionY: 3.098611713666 PositionZ: -0.066637744035
_ TiltX: -2.386978847964  TiltY: -0.000000000000 TiltzZ: 0.000000000000
0
- y -ROT_DEFI-
= 0 < Polar <180
E X
—Z||_4||||_|||||_|||||_|1||||(|)||||‘]|||||2|||||:|3||||‘|‘||| @ROT-DEFI -‘wa' 0 rot3
x = PositionX, y = -PositionY, z = PositionZ 03 ¥ 8 e 0
Azm =TiltY
o Trans:-rot3 v

. . OPYZ cry3 0 y:-3.098611713666 2:-0.066637744035
lf( T||tX < O){ (1)266666667 Kk e

Polar =180 + TiltX o '

ROT-DEFI = -rot }
else

Polar =180 - TiltX
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<

X

T[T [ T [ T T T T [ T [ T T

el e b b b by oo b T

Crystalld:
PositionX:
TiltX:
Crystalld:
PositionX:
TiltX:

x = PositionX, y = -PositionY, z = PositionZ

Azm =TiltY

if( TiltX < 0.){
Polar =180 + TiltX
ROT-DEFI = -rot }
else
Polar =180 - TiltX

PositionY:
Tilty:

.000000000000
.000000000000

.098611713666
.000000000000

PositionY:
Tilty:

Pyramid Implementation

0.000000000000
-0.000000000000  TiltZ:
0.000000000000

2.386978847964 Tiltz:

4> ROT-DEFI Axis:Y v 10
Polar: 180 Azm: Q
4> ROT-DEFI Axis:Y v 0
Polar: 180 Azm:2.38697885
A Ay: 0
rans: rot0 v
$PYZ cry0 ] /-0
semix: 1.5 y:1.5
10:0.666666667
Trans: rotl v
‘PYZ cryl x:3.098611713666 /0
mix: 1.5 semiy: 1.5
0.666666667

PositionZ:

PositionZ:

0.000000000000
0.000000000000

-0.066637744035
0.000000000000

me: rot0

>--0.066637744035
H:24



Crystalld: 4
PositionX: 3.098611713666 PositionY: 3.095836345585 PositionZ: -0.133217667901

TiltX: -2.389049377105 Tilty: 2.384906519147 Tiltz: -0.099471758232
Crystalld: 8

PositionX: -3.098611713666 PositionY: -3.095836345585 PositionZ: -0.133217667901
TiltX: 2.389049377105 INAGEYE -2.384906519147 Tatlle7E -0.099471758232

T[T [ T [ T T T T [ T [ T T

el e b b b by oo b T

x = PositionX, y = -PositionY, z = PositionZ

— T O
Azm =TiltY oYz
if( TiltX < 0.){ o
Polar =180 + TiltX o
ROT-DEFI = -rot } i
else e

Polar =180 - TiltX

<> ROT-DEFI Axis: Y v
Polar: 177.612503

Ax: O

<> ROT-DEFI Axis: Y v
Polar: 177.612503

-rotd v
cryd ©:3.098611713666
semix: 1.5
ati0: 0.666666667

rot8 v
cry8 :-3.098611713666
emix: 1.5
3ti0: 0.666666667

Pyramid Implementation

d: 0

2.38697885
0

0

-2.3869788

/--3.095836345585

miy: 1.5

/-3.095836345585

miy: 1.5

e: rotd

e:rot8

2:-0.133217667901
H:24

z:-0.133217667901
H:24



a. The reference issue - Verifying the results &

PC = (XC3 yca ZC)

P =(0,y, + gsin(ZO(), Zc +

[Se lo spostamento del BGO ha componente anche inx=>P = ( Xg T gSin(2a), Y + gSin(ZC(), Zs T gCOS(Z(X) )}
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air GeoViewer

«Geometry |+ ¥2- 2 ®Media ¥ xRed —[Lv‘im@mMedla ¥ xGreen V-A
seborl 3 — 7 Tor
Filter X

Type | Name ||
SPH blkbody
SPH  air
PYZ cry0 |l
PYZ cryl

PYZ cry2 :
PYZ cry3

PYZ cryd |
PYZ cry5 I,
PYZ cry6

PYZ cry7 -2
PYZ cry8
REGION  BLKBOL|[*
REGION AIR .
REGION  CRYSTC
REGION CRYSTI||.
REGION CRYSTZ ’

. AIR

A s 5 7 o ] FTI O T x‘zc F I T R S TS e U e et 2t Ui e Tt e St G R S M S T

REGION CRYST: s : N mom g a
REGION CRYST4[+¥- - &Media v *Blue v/-W[+v: I sMedia ¥ *Magenta v-A
= Properties 5’ Gl i
name air ¥

comment

type SPH s

X

y 0

z 0 A b

R 199 ||

@Diam  398.0 ||’ R

np: BGO module v2.inp + x:9.250675199 v:1.248412606 z:-0.4 I
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Flair GeoViewer 3D

\
|__Type
ISPH
iSPH
PYZ

|REGION
[REGION
'REGION
IREGION
|REGION
IREGION
IREGIO!

|name
|freeze
visible
bbox
wireframe
dx

|dy

dz
‘expansion
|transform rot7

10.510630

43

2:-29.67938743
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