
Geant4 simulation:
geometrical studies and building of photon dictionaries

+ getting ready for the FDIRC CRT test

Martino Borsato

Laboratoire de l’Accélérateur Linéaire

June 1st 2012



One slide to introduce myself

• master thesis at LAL with Nicolas Arnaud

• participation to the FDIRC CRT test at SLAC

• probably starting my PhD next October with the SuperB LAL group

Focusing DIRC

test geometry, FEE, PMTs, simulation, reconstruction, monitoring, bkg

Forward TOF

detector design, test of components, simulation

Preparation of SuperB data analysis

• use and improve simulation tools (fast and full)

• analyse datasets from simulation and cross-checks with BaBar data



Geant4 Simulation by Doug

Doug’s Geant4 simulation:
compiled and working well

• see SuperB wiki for setup instructions

• now running at CC-IN2P3
and ir2-superb queue at SLAC

Options:

• Single photon gun:
• geometrical studies
• photon dictionaries

• CRT test: response to muons with
typical distribution

• employ the dictionaries to compute
single-photon resolution



Understanding and documenting

I went through Doug’s code with help from him and Nicolas
⇒ SuperB Wiki - Simulation of the SuperB Focusing DIRC

http://mailman.fe.infn.it/superbwiki/index.php/Simulation_of_the_SuperB_Focusing_DIRC


Single photon gun - Geometrical studies

• Snell’s law: θ > 47 deg for λ = 410 nm

• ∼ 70% absorbed in the bar

photon direction acceptance
{kx, ky, kz}

Sharp cut on reflection angle
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Angular filter due to reflection



Single photon gun - Geometrical studies

Found little blind angle

• 35 deg ⇒ missing focal plane

• solution could be a longer wedge
(Jerry)

• actually missing just 2%

histo
Entries    3.626964e+07

Mean    1.269

RMS     31.45
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Single photon gun - Geometrical studies

Randomization of polarization

• Polarization can affect reflection
probability

• Actually Brewster angle cut by
Snell’s law ⇒ very small effect

• anyway I randomized polarization
direction (but still linear)

Polarization randomization effect

Angle on xz plane
-100 -80 -60 -40 -20 0 20 40 60 80 100
0

2000

4000

6000

8000

10000

12000

14000

Polarization effect on xz plane

blue: not randomized
red: randomized
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Photon dictionaries - Clusterization

Nearest neighbours clustering
(Doug’s)

• (kx, ky, t) → scales as N3

• Biplab and me got to Doug’s
point

• 9.5 hours for 5M events

• running at CCin2p3, but still slow

generate photons at FBlock entrance
(kz < 0)

• Snell’s law by hand

• n(λ) could be an issue → take
smallest wavelength

• no need to disentangle kz with
time at this level

Effect of fake Snell’s cut at FBlock
entrance

Mean -0.2074
RMS 29.16
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center
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center

green: bar center
red: FBlock entrance
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Getting ready for the CRT test

• simulation of cosmic muons with CRT acceptance by Doug (bar 3)

• PMT positioning implemented by Biplab (to be committed soon)

• use Doug’s code to compute single photon resolution

• need to account for resolution of CRT

• need to cope with CRT data format


