D

.
=1 Particle ldentification in Belle Il Silicon Vertex Detector & tifr

S. Hazra*, A. B. Kaliyar, G. B. Mohanty
Tata Institute of Fundamental Research, Mumbai 400005, India
(On behalf of the Belle [I-SVD Collaboration)

Motivation
e Particle identification plays an important role in the physics program of the Belle || ‘o \We check the 3+ universality curve from g S *
] ] ] S 45 e pion from D deca
experiment at the SuperKEKB asymmetric-energy e"e™ collider D* and A samples 5 43 . kzon from D decey
. . . % 3'52 e proton from A deca
e Low-momentum particles are unable to reach the central drift chamber, the main e We get a flat curve once the particle g ¢ gi p y
tracking subdetector of the experiment, owing to their highly curved trajectory reaches its MIP threshold, since the 5 2
Digen Vertex Decece WA S relativistic rise of dE/dx in silicon is ? 35
. 4 outer layers of the Belle I/ Vertex Detector - i b 0-55_
e Such charged particle tracks can only be | ' suppressed by the density effect S RS S A R T
reconstructed with the vertex detector, by

SVD PID performance

e The study is based on 3.7 fb~! data reprocessed with uploaded histogram PDFs

acting as the inner tracking system

e Our goal is to exploit specific ionization

(dE/dx) by these low-momentum particles A2 o e e We also use D*" — DK 7nt)r™ and A — prm decays for performance studies

in the silicon-strip vertex detector (SVD) N NI ¢ To assess the impact of SVD dE/dx information to the overall PID, we plot the

towards identifying them =S Domuiihdnsummee  cfficiency and fake rate as a function of momentum applying a requirement on the
- P excelien ICposition resoiution

binary PID L(i/j) > 0.5
| Efficiency is defined as:
® ACCOrdlng to the Bethe-Bloch formula [1], the mean energy loss of a Charged __Number of tracks identified with PID requirement under the hypothesis /

partlcle traver5|ng through the detector depends on |ts Ve|0C|ty (ﬁ) / Number Of tracks klnematlcally |dent|f|ed under the hypOthESIS /
Fake rate is given by:

: f __Number of tracks identified with PID requirement under the hypothesis i
partlde type J—= Number of tracks kinematically identified under the hypothesis j

e |f we plot the energy loss for different types of particles over their momentum
p = Bymc, the same 37 curve can be used to describe the particles only scaled by
their mass m

Particle identification with energy loss information

e The minimum energy loss in any detectors occurs near 3y = 3 regardless of the
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dE/dx based particle identification method 5 20| | Momentum [GeV/c] Momentum [GeVi/c]
e [he method is particularly useful to 3 MIP | [relativistic rise K efficiency and 7 fake rate (left) without and (right) with SVD for L(K /7w) > 0.5
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SVD dE/dx calibration
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e The study is based on e"e™ collision data recorded at the T(4S) peak by Belle Il 204 4 e Boab e
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e We use the self-tagging D*" — D°(K~7n")7" decays to identify pions and kaons, S0 o« vommememo [ F TP T 7 rEemeto )
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background contribution e We plot the efficiency vs. fake rate to better appreciate the improvement in PID
| o 0 | ) performance by adding the SVD dE/dx information
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© 1500 |- = 1500 E- e We have developed an SVD dE/dx based PID framework for charged pions, kaons
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0 bbb bbb S TP S R Y e Our study confirms that addition of dE/dx information improves the pion, kaon and
Momentum|GeVie] Momentum{GeV/c] proton ID efficiency for a given fake rate in the low momentum region
dE/dx distributions of pions, kaons and protons as a function of their momentum in o We plan to perform the SVD dE/dx calibration twice in a year
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