
The XXIV International Scientific Conference of Young Scientists and
Specialists (AYSS-2020)

Contribution ID: 748 Type: not specified

The LOOT Model for Primary Vertex Finding in the
BES-III inner tracking detector

Thursday, 12 November 2020 14:30 (15 minutes)

The track recognition process (tracking) plays a key role in the event reconstruction in high energy physics.
Our study is devoted to tracking for the inner detector of the BES-III experiment, which has only three cylin-
drical GEM stations. This means, if a particle is registered only at two out of three stations, then its track in the
magnetic field cannot be restored without additional information. Such information can be the coordinates of
the primary event vertex, from which all tracks exit. Knowing the location of the primary vertex would also
help to improve the precision in determining the particle momentum. Besides, it leads to the significant reduc-
tion of the algorithmic complexity during the track-candidate search –from O(n^2) to O(n), and can improve
the overall track reconstruction efficiency. It should also be noted that tracking is especially complicated for
strip GEM detectors due to their design specifics, which leads to the appearance of two orders of magnitude
more fake hits in addition to useful ones. To solve the problem of vertex finding for the inner detector of
the BES-III experiment, we chose a deep convolutional neural network model Look Once On Tracks (LOOT),
which processes the whole event at once, as an image, and after proper training can predict the coordinates of
the primary vertex location. In this work, the preliminary results of primary vertex prediction on the BES-III
simulated data using the LOOT model are presented.
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