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Standard Model of Elementary Particles

three generations of matter interactions | force carriers
(fermions) (bosons)
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Observables
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Corrected mass: Meorr = \/m%n + |pl(3n)| + |p, (3m)|

Where Ma, = \/E32ﬂ + mz

And p| (3m) is the momentum of the 3rt-system perpendicular to the direction from the PV to the
first hit in the VELO



The B(/ T ratio of first hits in the VELO

Using simulated data
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Motivation:

Predicting the origin of the first hit can help distinguish the signal decay from the background decays



Results
Decay T first hits B(C)flrst m
(%) hits (%) (0.510 + 0.009)

90.6 % 9.4 % x 10712
— T + v, B* (1.638 + 0.004)
—12
B* 30.9 % 69.1 % * 10
- T _|_ v'l' (PDG, 2022)
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Multivariate Analysis (MVA)

* Gradient boosting classifier
* Decision trees

* Dataset is split into 50% train data and 50% test data




ROC curves
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Conclusion

- Only <10% of first hits originate from B} -particles

*While for the BT -decay =70% of first hits originate
from B™ -particles

*|t is possible to classify the first hits by only using
the data of observables

Outlook:
* Implement MVA for all background decays
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