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This dissertation presents a preliminary measurement of the B* lifetime through the
full reconstruction of its decay chain, and the identification of top quark produc-
tion in the electron plus jets channel using the displaced vertex b-tagging method.
Its main contribution is the development, implementation and optimization of the
Kalman filter algorithm for vertex reconstruction, and of the displaced vertex tech-
nique for tagging jets arising from b quark fragmentation, both of which have now
become part of the standard DO reconstruction package. These two algorithms fully
exploit the new state-of-the-art tracking detectors, recently installed as part of the
Run 2 DO upgrade project. The analysis is based on data collected during Run 2a
at the Fermilab Tevatron pp Hadron Collider up to April 2003, corresponding to an
integrated luminosity of 60 pb~!. The measured B meson lifetime of 7=1.5740.18 ps
is in agreement with the current world average, with a competitive level of precision

expected when the full data sample becomes available.
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Abstract

This note describes a method to reconstruct secondary and ter-

y from b-quark hadronization with the purpose
of -jet. identification. The algorithm is based on the Kalman Filter
fitting technique and combines geometric and kinematics information
to discriminate between b-decay and misreconstructed vertices. Its
optimization on ¢ Monte Carlo events is described
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Abstract

This notes describes one of the problems of the primary vertex
selection in RunIla data reconstructed with () reco versions up to p11.13
which is the presence and selection of “splitted” vertices made of mostly
2 tracks with poor resolution coming from the hard interaction and
proposes a new algorithm to solve it. In addition, a new probabilistic
algorithm for Primary Vertex selection is introduced.
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Abstract

This note describes the performance of the secondary vertex tagger in event samples
reconstructed with p13.0x.00 version of the DOsoftware. We only present a few updates

relative to the study we previously carried out using DOreco version pll. A more
detailed description of the algorithm and many more studies on characteristics of the
b-quark jets in physics events using DOreco pl1 version of the software may be found

in document

www-d0.fnal.gov/phys_id/bid/d0_private/certification/p13/secvertex/
notes/DOnote4081 . ps

e Joined DZero in 1999

e \Worked with Meenakshi in the development of primary vertex reconstruction and the
secondary vertex b-tagging algorithm for Run 2

e Fascinating journey led by Meenakshi’s talent, physics knowledge and intuition,
scientific vision, passion, and unlimited energy

e My interactions with Meenakshi defined me as a scientist
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Figure 46: Vertex finding event display. In blue MC vertices, in red recon-
structed vertices. Primary vertex tracks in black.

Meenakshi taught me how to always reach an
extremely detailed low level understanding.
Influenced the way I think and work.

She was constantly asking me for more tables and
plots!

reco (3 tracks matched)

reco (2 tracks matched)
missed tracks

from primary vertex

fake tracks

fakes in 3-track vertices
x resolution
y resolution

445 (0.64)
648 (0.93)
309
233 (0.75)
1256
70 (0.06)
121 um
130 um

e Build-Up, position x% < 5

reco (3 tracks matched)

314 (0.45)

e Tear-Down, total x? < 10

reco (2 tracks matched) | 450 (0.64)
missed tracks 206
from primary vertex 167 (0.81)
fake tracks 1178
fakes in 3-track vertices | 40 (0.03)
x resolution 140 um
y resolution 157 um
reco (3 tracks matched) | 396 (0.57)
reco (2 tracks matched) | 589 (0.84)
missed tracks 302
from primary vertex | 174 (0.58)
fake tracks 1688
fakes in 3-track vertices | 79 (0.05)
x resolution 153 um
y resolution 119 um

1. Build-up

1 MC vertex | 2 MC vertices

cff(1 reco vertex)
eff(2 reco vertices)

0.55 0.77
- 0.43

1 MC vertex | 2 MC vertices

purity(1 reco vertex)
purity(2 reco vertices)

0.59 0.38

- 0.21
global vertex efficiency | 0.50
global vertex purity | 0.46
b-tagging efficiency 0.76
I-tagging efficiency 0.05

2. Tear-down

1 MC vertex

2 MC vertices

eff(1 reco vertex)
eff(2 reco vertices) -

0.41 0.62

0.19

1 MC vertex

2 MC vertices

purity(1 reco vertex)

0.80 0.71
purity(2 reco vertices) - 0.22
global vertex efficiency | 0.36
global vertex purity 0.65
b-tagging efficiency 0.60
I-tagging efficiency 0.00

1 MC vertex

2 MC vertices

eff(1 reco vertex)
eff(2 reco vertices)

0.60

0.82
0.46

1 MC vertex

2 MC vertices

purity(1 reco vertex)
purity(2 reco vertices)

0.52

0.35
0.20

Next few tables show the parameters for the tear-down vertex-

finding step:

global vertex efficiency
global vertex purity
b-tagging efficiency
1-tagging efficiency

1 MC vertex

2 MC vertices

eff(1 reco vertex)
eff(2 reco vertices)

0.44

0.66
0.21

1 MC vertex

2 MC vertices

purity(1 reco vertex)
purity(2 reco vertices)

0.76

0.68
0.22

The average vertex multiplicity per jet, for both algorithms, is

shown in the table.

global vertex efficiency
global vertex purity
b-tagging efficiency

I-tagging efficiency

average MC vertex multiplicity per b-jet 0.63
average RECO vertex multiplicity per b-jet (build-up) | 1.75
average RECO vertex multiplicity per I-jet (build-up) | 1.30

average RECO vertex multiplicity per b-jet (tear-down) | 1.09
average RECO vertex multiplicity per l-jet (tear-down) | 1.05







Meenakshi

Meenakshi had a profound impact on my whole scientific career. Her advice, kindness, passion,
knowledge, and extremely high standards, continue to be stamped on me. She has influenced
who | am and what scientist | am.

| first met Meenakshi 23 years ago. | was a new graduate student from the University of Buenos
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