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Outline

urpose

Using the Geant4 physics simulation and various statistical models,
simulate the entire process of tracker data taking from particle

Interaction with a scintillating fiber to output signal in the MLCR.
Geometry

» Creating Hit/Digit
e Additional Noise

« Unresolved Issues
e Final Comments
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Creating Hits/Digits

* Creating Hits

- |Initiated by Beam Simulation module within MAUS

* \When particle steps through material Geant4 calculates
energy loss and multiple scattering
— Many hits recorded as particle traverses material

 If that material is tagged as a scintillating fiber the event
IS stored for processing by Tracker MC



Creating Hits/Digits

» Creating Digits

— The process by which we take the sum of all the

energy deposited into the fiber and transform it into
a data type that can be read by the tracker
reconstruction

 Energy Conversion

» Signal Smearing

 Signal Digitization

» Channel Mapping



« Fiber Conversion Factor * Fiber Trapping Efficiency

» Fiber Mirror Efficiency » Fiber Transmission Efficiency

 VLPC Quantum Efficiency * Fiber MUX Transmission Efficiency




Magnitude of Noise in Single Channel in NPE

NoiseNPE1P150C

Entries 15033

May 2012 Single
Station data

RMS 0.1624
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Entries 41266
Mean 10.04

A D C RMS 4127

Overflow

Number of Photoelectrons with ADC Simulation
Entries 389678
Mean 9.152
RMS 1.698
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Simulated NPE in Step IV

Entries 78422
Mean 7.813
RMS 1.524




Additional Noise

» Two additional sources of noise are included Iin the Tracker
MC

— Poisson: Thermal Excitation of VLPCs
- Gaussian: X-ray Excitation from RF Cavities

- Run from its own MAUS mapper, must be included if you want noise!
* Flags included in configuration file to turn these on/off

 Handled differently than other MC results

— SciFiINoiseHiIt data branch in MAUS
- Merged during digitization
— Invisible to recon
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Simulated VLPC Noise

VLPC Noise
Magnitude

1.5 25

Simulated Noise and Signal in Step IV

Entries 73369
Mean 1.008
RMS 0.0897

Entries 78422
Mean 1.39
RMS 2.01




RF and VLPC Noise .

Entries 302967
Mean 7.819
RMS 3.962
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Hits per Station with RF Simulation

Entries 302967
Mean 2.671
RMS 1.388

5 6
Station Number




Unresolved Issues

e Additional channel mapping to simulate
Imperfect calibrations.

e Additional material simulation inside bore

* |ncreased precision/accuracy In all noise
simulations

* Analysis of recon with noise
 Code clean up, lower CPU overhead

16



Final Comments

» Everything Is uploaded to tracker development
branch

— Update configuration files! New default variables
and changed values.

 Ready for use by public
 Documentation on the way
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