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General Introduction
The early results presented in the following slides are coming from:


The Pr_python (a.k.a Renato’s python framework )


Early MC studies made within our working package.


Other results can be found in Xuhao’s presentation earlier today.


Short term goal: developed/tune the new algorithms based on the new U2UT pixel design.


Quick performance results to test the various scoping scenarios with the different U2UT geometry (see Xuhao’s 
presentation for more details).


Later, these algorithms will be integrated to the U2 proto-framework.


Results are all work-in-progress and includes:


Standalone UT algorithms with different U2UT scoping geometries (see Carlos’ presentation next).


Matching-based UT algorithms (with VeloTrack and MTTrack).
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https://gitlab.cern.ch/rquaglia/pattern_recognition_u2


First results with the Pr_python framework
General strategy of the Pr_python framework:


Take MCHits from gauss-on-gaussino simulation.


Emulated digitization via a (tunable) smearing strategy.


Run the algorithms and compute the efficiency/ghost rate with a PrChecker 
tool similar to the one in the LHCb framework.


Simulations use Run 3 geometry with minimum bias pp@13TeV collisions with 



16 MCEvents (i.e bunch crossing) are used.


Configuration for this presentation:

ℒinst. = 1.3 * 1034cm−2s−1
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Baseline geometry for the MIGHTYSmearing 
parameters



Velo-UT/UT-MT strategy
Same strategy used for the two algorithms:


« cheated » algorithms are used for both the VeloTracks and UTTracks:

• i.e. tracks are reconstructed with hits belonging to the same MCTrack. 

• Fit model is a straight line for Velo (x and y component) and a pol2 (pol1) for the UT x-component (y-component). 

• Inefficiency comes from fit instability and a  cut at 100. 

TTracks: realistic algorithms written by Renato, fitting the x-component (y-component) with a pol2 (pol1).

Velo-UT (UT-MT) tracks are extrapolated to the point of convergence

The value 

• Last bit is for VELO-UT only 

Track combination with the lowest  is kept for the matching. 
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MT-UT - extrapolation constraints
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Studied down by fitting MCTrack only



VeloUT - extrapolation constraints
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Studied down by fitting MCTrack only



« Tracklets » reference
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These numbers are used as references.


Reconstructible criteria:

RealisticCheated

Cheated



Velo-UT/UT-MT matching - results
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Results from Velo-UT matching:


78% efficiency for tracks flag « HasVeloUT ».


Results from UT-MT matching:


79% efficiency for the « decay » category (i.e. 
long lived particle).


High ghost rate for both algorithms:


To be studied.



Outlooks
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Points to take home:


First running algorithms for Velo-UT/UT-MT matching in Pr_python framework.


Good efficiency found for both algorithms ( efficiency ~ 79%).

Significant Ghost Rate (> 60%) to be investigated.

Next steps: 

Complete the « UT matching » algorithm family with the LongTrack in Pr_python.


Compare with the early results with the « cheated » results shown before.

Complete the performance studies for the various scoping scenarios.


Improve the algorithms (use realistic ones, better fit strategy? using momentum resolution ?).

Mixe MT and UT geometry.

Adding PbPb studies.

Finalize the number with Run 5 simulations.

Ideas and suggestions are welcomed

VELO UT MT VELO-UT UT-MT

HasVeloUT (all), eta[2,5], 
p > 5 GeV 99 % 99 % - 78 % -

Decay Down_tight 
eta[2,5], p>5GeV - 99 % 90 % - 79 %


