Machine Learning predictor for
‘measurement-to-track’ association for the

ATLAS Inner Detector Trigger

Associate individual measurements into sequences representing tracks, scale: O(10%) hits per event & several 1000s of tracks
« Track finding algorithm for the LHC Run-2 data taking period is based on combinatorial track following using track seeds
* Typically the seed number scales non-linearly with the number of hits (~cubical)
*  Motivation for novel Machine Learning (ML) approaches in track finding that could lead to large savings in CPU
+ Aims: create a ML algorithm to predict if a pair of hits belong to the same track given input hit features & optimize the High
Level Trigger (HLT) Inner Detector (ID) track seeding by reducing the proportion of fake seeds
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Performance Evaluation

Breakdown of speed-up factors observed for different stages in the HLT ID
fast tracking algorithm at <u> = 80 [1]

Efficiency vs Track Parameters:
+ <p>=80: 93.9% average tracking efficiency (nominal 95%), with 2.3x speed-up factor
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