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• I have an experience of working with CMS experiment (CERN) which provides a com-
petitive and multicultural environment to excel.

• I have been consistently involved in the documentation, presentations and mainte-
nance of the wiki pages of the analysis work. I have been also the contact person for
the mainstream work, I was involved in.

• I have also worked on the b-jet identification at CMS and have updated the related
algorithm to use for the colleagues for further study.

• I was a part of the team who was responsible in controlling large detector data taking
operations from proton-proton collisions at CERN.

• Some of my contributions have been published in high impact factor scientific jour-
nals. I have also presented many important data analysis results on behalf of the CMS
collaboration at well renowned international conferences.



Research Experience

PhD.
2018

Measurement of production cross sections times branching fractions of Bc+ →
J/ψπ+ and B+ → JψK+ in p-p collisions at

√
s = 7 TeV at CMS.

The Bc+(Bc−) meson is a ground state of the bc(bc) system and contains two
heavy quarks of different flavors, b̄ and c quarks. The bc system is an in-
termediate state between the charmonium and bottonium systems. Being
the carrier of the two different flavors, it provides ground for the study of
heavy-quark dynamics which is different from those provided by cc and bb
quarkonia. The study of heavy quark production in high energy hadronic in-
teractions plays a critical role in testing next-to-leading order (NLO) Quantum
Chromodynamics (QCD) and more recent predictions by fixed order plus next-
to-leading-logarithms (FONLL). A precise measurements of the B+ and Bc+

cross sections times branching fraction at CMS will provide useful informa-
tion on the production mechanism of B+ and Bc+ mesons. In this paper,
the measurements of the production cross section times branching ratio of
B+

c → J/ψ and B+ → K+ at 7 TeV center of mass energy are reported as a
function of b hadron transverse momentum pT and rapidity |y|. Using the large
B+ → J/ψK+ sample, the differential cross section dσ/d(B+) ×BR for small
and large rapidity events are investigated separately. The results are compared
with the theoretical predictions based on QCD.(CMS-PAS-BPH-13-002)

Searches for an excited bottom Quark

There are variety of models that predict the existence of excited quarks, such
as Randall-Sundrum models and models with a heavy gluon partner. Searches
for excited quarks have been performed at the CERN LHC and elsewhere. These
searches focus on the strong and electroweak interactions of the excited quark
with the SM up- or down-type quarks. This study reports on a search by the
CMS Collaboration, using the tW decay mode, for an excited third-generation
bottom quark (b∗), which preferentially couples to the third-generation SM
quarks. This analysis searches for a singly produced b∗ decaying to a top quark
and a W boson. I was also involved in the signal generation, framework de-
velopment and background estimation for the ongoing excited bottom quark
searches at 13 TeV in lepton + boosted jet decay channel. (JHEP 01 (2016) 166)

b-jet identification

The identification of the jets, originating from the b-quarks, plays a vital role in
the searches for the new physics process or the measurement of the Standard
model process at Large Hadron Collider. The Compact Muon Solenoid (CMS)
experiment has developed a large variety of algorithms to identify the b-quark
jets which utilises the characteristic properties such as the impact parameter
of charged particle tracks, the properties of the reconstructed decay vertices
and the presence/absence of a lepton. The soul purpose of this study was to
investigate the new variables which have the potential to increase the tagging
efficiency. The studied variables were deployed to the main algorithm to per-
form the further investigations/studies such as Multi-variable analysis. (CMS
BTV-13-001)
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