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Simulation and Detector
Optimization
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= | FR configurations,

= DBT inputs;

= Efficienciesand Mis-I D distributions (as function of p);
= DBT proceduretuned in 4 p-bins,

= Noise and real detector efficiency,

= Forward and Barrel regions from events coming from B—Dlv
decays

= Conclusions.



Different IFR configurations
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=Simulated 500k of muons
and pions (momentum range
from0to 5 GeV/c) in the top-
sextant of the barrel

*"How to compare these
configurations:
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Boost Decision Tree Inputs |

We use 9 discriminating variables to separate signal from background
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Boost Decision Tree Inputs Il
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BDT output
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BDT optimization obtained with a
momentum range from0to 5 GeV/c
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Efficiency

*Cut on BDT requiring an °-25§— ) *‘ »

average Mis-1D of 2% 0.2 —
"We extract the efficiency -~ BDT discriminant
and mid-1D as function of 3 variable

the w/m momentum :
=C,’' configuration seemsto

be the best  —
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BDT optimization

=sBDT technique optimized in 4 bins of the u/T momentum
sExtracted the muon efficiency for each momentum bin requiring a
pion MisID of 2%

1

€
0.9

cz I

0.8

0.7

C14

a

0.6

0.5
0.4
0.3

5/.0x0.2 759%x0.1 61.5%x0.2 56.0x0.2
51.0£0.3 959+£0.1 92101 92.1+0.1

0.2
0.1

II|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
1 1.5 2 2.5 3 3.5 4 4.5 5

Momentum

0

=)
or
h



Noise and real detector efficiency

*Add 1.5% of uniform noise

"Active Layers efficiencies of 95%
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Forward and Barrel regions from events

from B—-DIlv decavs
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Conclusions

*BDT isan useful tool to discriminate the different IFR
configurations
«The study performed show C,' is the best option

"We need background simulation with more realistic distributions
K, ID
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Backup slides
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BDT optimization: 0<p <1.5GeV/c
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BDT optimization: 1.5<p <25 GeV/c
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BDT optimization: 2.5<p <3.5GeV/c
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BDT optimization: 3.5<p <5.0 GeV/c
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Noise and real Detector Efficiency
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