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About me

* Master Project at University College London, UK
e BSc in Physics at University of Heidelberg, Germany

e Currently Master Student at University of Heidelberg



My Project

e Simulation of the RICH Upgrade test beam
* Online monitoring program for the test beam
e Reconstruction and preliminary analysis of the data

Timescale:
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RICH Test Beam Key Points

* In general
* Testing of prototypes for the RICH Upgrade

* Purpose of test beam, testing of...
* PMTs
* New readout chip
 Mechanical Structure, e.g. cooling

* Interesting quantities to measure
* Cherenkov angle resolution
* Number of photon hits per track



Simulation

Simulation of the Setup (GEANTA4)

Monte Carlo Event Generation
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Upstream perspective
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Simulation of the Setup (GEANT4)
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Simulation of the Setup (GEANT4)
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Beam
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Refraction

Reflection

Beam
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Upstream perspective

Beam
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Simulation of Events (MC)

Upstream perspective
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Test Beam

Online Monitoring Program
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Online Monitoring Program (Java, C++)
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Reconstruction

Real Data Reconstruction

Comparison with MC Data Reconstruction
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Number of Hits per Track (Real Data

Real data PMT Pixel hit distributon: PMT7: Top Sa Top PMT
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Rieal data PMT Pixel hit distributon: PMT2: Top Ju Top PMT
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Number of Hits per Track Comparison
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Reconstructed Cherenkov Angle Real Data
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MC Data Reconstruction Comparison
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Reconstruction Uncertainty
5 il

2 _ 2 2
Otot = Ochromatic + O-pixel + OemissionPoint

Reconstructed Cherenkov Angle Chromatic Error Difference Cherenkov Angle True Hit to Pixel Hit Reconstructed Cherenkov Angle Emission Point Error
3000 = recCkvChr - diffRand 3500 = recCkvEmis
L Entries 21850 - Entries 21859 = Enfries 21853
- M 0.8625 1 Maan -0.002683 a Mean 0.8774
2500 — an ) C AMS 0.01752 3000 = RMS 0.01344
- RMS 0.01354 1000~ 2 1 el 589.9 35 - ¥7 4 ndf 4022713
s000— 22 ¢ nf 703116 - Prab o 2500~ Prob 0
- Prob 0 8OO — Constant 1260 + 10.1 C Constant 2646 = 22.6
1500 C Constant D2R13 =228 - Maan -0.003057 + 0.000118 2000 = Mean 0.8774 = 0.0001
- - i Sigma 0.01666 + 0.00007 C Sigma  0.00659 = 0.00003
C [ Mean 0.8828 = 0.0001 600 - 1500 9
o Sigma  0.007331= 0.000031 C E
1000 — - C
n 400|— 1000 —
500 — 200 :_ 500 :_
T 1 11 1 I 1 1 1 1 | 1 1 1 1 I L1 1 kl 1 1 1 L 1 1 1 1 | 1 11 1 I _I 111 I 11 11 I 11 1 1 | A 11 1 11 11 I 111 111 1 | 11 1 1 I 11 11 I 111 1 0 :I 1 11 1 I 1 1 1 1 I 1 1 1 1 L} L1 1 {1 N1 1ol | 1 1 1 1 | 1 11 1 I
%7 0.75 0.8 0.85 0.9 0.95 1 1.05 8 - - - ¢ 005 01 015 02 025 07 0.75 0.8 0.85 0.9 0.95 1 1.05
Gc,lwrnc [rad] AB':\‘NIDC [I"Bd] Buwrbc [I"Bdl

9/1/2015 Michele Piero Blago - RICH Testbeam Simulation 27



Reconstruction Uncertainty
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Summary
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* RICH Upgrade test beam setup is simulated and reconstructed using GEANT4
* Resolutions and photon vield are determined and in accordance with MC data

* Online monitoring proved being a useful tool during the test beam

Online monitoring and offline analysis ready to be used in future test beams!
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* RICH Upgrade test beam setup is simulated and reconstructed using GEANT4
* Resolutions and photon vield are determined and in accordance with MC data

* Online monitoring proved being a useful tool during the test beam

Online monitoring and offline analysis ready to be used in future test beams!

Thanks to the RICH Upgrade test beam group!



Thank you for your attention

Questions please
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