
Pyramid Implementation

Truncated pyramid 
implementation in Flair 

Università degli Studi di Torino
FOOT Collaboration

M.Penna L. Scavarda

05/05/2021



Pyramid Implementation 2

P000_4

P000_2

P000_1

P000_3

P000_6

P000_5

AIR

AIR

AIR

Previous Geometry concept



Pyramid Implementation 3

Previous Geometry concept
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● PYX, PYY, PYZ
● 7 parameters:

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

b. semi-x, semi-y, height;
c. ratio between smaller and greater base areas 

(or ratio between edge of the greater and 
smaller base).

New Geometry concept

4

z

y

x

P



Pyramid Implementation

New Geometry concept
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Building the 3x3 crystals module

● Macro in SHOE 
.../Reconstruction/level0/BuildCaGeoFile.C  
prints out 

○ the position of the center of the 
crystal: PositionX, Y and Z

○ its tilt in x, y and z direction in 
degree 

with the respect of a reference crystal         
(central crystal of the module).

● We have to manipulate this output in order to fill 
the Input Card according to the new geometry:

○ Roto-translation needed due to the 
new implementation method: using 
TACAparGeo.cxx/hxx 
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using TACAparGeo.cxx/hxx
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Simulation
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● 400 MeV/A Carbon on 

BGO
● The new geometry 

works properly on 
simulation
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Next Steps...

NEXT STEPS IN SHOE

● Change TACAparGeo.cxx/hxx 
according with the new geometry

● Complete the FULL calo geometry

NEXT STEPS IN Flair CODE

● Improve or add features in Flair code
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Backup
Truncated pyramid implementation in Flair 
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Building the Module: 
From BuildCaGeoFile.C to Flair Geometry
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● Macro in 
.../Reconstruction/level0/BuildCaGeoFile.C

a. It computes 𝛂 angle and other useful 
quantities: height of the pyramid, position of 
the crystal and tilt taking into account the 
space of 0.1 cm between crystal... 

b. Macro prints out the position of the center of 
the crystal and its tilt in x, y and z direction in 
degree with the respect of a reference crystal 
(central cry if module of 9 crys).

● We have to use these informations to import and 
create our body in Flair

● 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!!!

zx
x’

z’

y’ y
MACRO refBODY ref



Pyramid Implementation

a. The reference issue 
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SOLVED: 
● changing a parameter 

in the macro, it prints 
out the coordinates of 
the Point in the 
BODY reference.

● Tilt (=2𝛂) not affected
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b. The rotation issue 
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-ROT_DEFI- 
Axis:Y

Polar = 180

● y-axis and z-axis invert their directions after the ROT-DEF rotation.
● 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
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x = PositionX, y = -PositionY, z = PositionZ

Azm = TiltY 

Polar = 180 - TiltX
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From BuildCaGeoFile.C to Input Card
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x = PositionX, y = -PositionY, z = PositionZ

Azm = TiltY 

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

else
Polar = 180 - TiltX

     

-ROT_DEFI- 
0 < Polar < 180
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From BuildCaGeoFile.C to Input Card (some examples)
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x = PositionX, y = -PositionY, z = PositionZ

Azm = TiltY 

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

else
Polar = 180 - TiltX
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From BuildCaGeoFile.C to Input Card (some examples)
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x = PositionX, y = -PositionY, z = PositionZ

Azm = TiltY 

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

else
Polar = 180 - TiltX
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a. The reference issue - Verifying the results
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Se lo spostamento del BGO ha componente anche in x =>
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Flair GeoViewer
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Flair GeoViewer 3D
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