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Abstract Event Selection

Although the Standard Model (SM) successfully describes a wide range of particle interactions, it does not The monojet signature have light-jet, which is accompanied with MET and b-tagged jet
account for key phenomena such as dark matter and the matter—antimatter asymmetry. Various Beyond

the Standard Model (BSM) scenarios have been proposed to address these limitations. This study

investigates a BSM model featuring baryon-number-violating processes and a dark matter candidate. The
model introduces two iso-singlet color-triplet scalars X at the TeV scale and one singlet Majorana fermion Light quark jets Selection | p(u) > 150 GeV
with a mass of approximately that of the proton. The fermion serves as the dark matter candidate,

manifesting as missing transverse energy. The monojet channel is studied here. In(u)] < 2.4 Lepton Veto: Events containing electrons or
N(b) > 1 muons with pT > 10 GeV and |eta| < 2.4 are

removed.
B-tagged jets Selection pr(b) > 20 GeV Tau-tagged Jet Veto: Events containing

Standard Model of Elementary Particles In(b)| < 2.4 tau-tagged jets with pT > 20 GeV and |eta| < 2.4
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Introduction
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e The Standard Model and BSM model T w ETiss > 150 GeV

mass | =216 MeV/¢?

Selection

N(u) > 1 U is used to denote a light jet
o b-tagged jets must be b-tagged jets and light
quark jets must not be b-tagged

o The Standard Model (SM) is a successful theory describing =@ w |
charm

fundamental particles and forces, but the SM model has

several limitations. @ |I"@ | ' @ R e sul tS

down strange | bottom J1 pr;oton
> The need for Beyond the Standard Model (BSM) is presented
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e Kinematics Distributions

511 MeV/c =105.66 MeV/c
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e Baryon Number Violating Model (BNV) Pr{U) P(®) P

o this model introduce TeV scale two-color-triplet scalars Xa and one singlet o Above, the pT distribution for each object is shown on a logarithmic scale. Event weights
are applied for each sample. For this, luminosity = 300 fb~' was used.

o The background was plotted separately for each sample.
o For the signals, different mass points with the same couplings were plotted.

Majorana fermion, which is stable and can be candidate of dark-matter
o These scalars having hypercharge and existing color triplet SU(3). and color
singlet SU(2), +4/3 include interaction violating the baryon number with AB=2

_ . . . Simulation s =13 TeV, L = 300 fb™ Simulation /s =13 TeV, L = 300 fb™

o The minimal interaction Lagrangian can be expressed as : 2 [ mear— . ' 3
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o We are interested in monjet signaturewith Yy -------- 0 E
production with Xa from fusion of d-b and s-b quarks by i 10° E
10 & B i
only g u -
o For monojet signature studies, we focus on the L. | T .
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fusion of d-b and s-b quarks and rewrite the b O my(MET u) T T S e
: : . o The figure on the left shows the transverse mass distribution of the MET and light quark jets,
relevant phenomenOIOglcal Lagranglan as . Figure: Feynman diagram for the monojet signature: a d ght I t h A f MET d | ht k g q J
d-quark or s-quark from one proton and a bottom-quark from anari Ol SNOWS @) an | uark.
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j;bsejuently decays into the Majorana dark matter fermion o Above plots is few of the distributions used to train the BDT, with differences that help
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e Signal Sample Production
o For TeV scale scalar X, mass of X1 (MX1) is set
to1, 1.5 and 2 TeV
0 The mass of X2 (MX2) is fixed by 10 TeV
o Signal will be generated for grid of \; and X\, : MM__ *__M_MM
{0.08, 0.1, 0.5, 1.0}

BDTvalue

o The contribution of the BDT response to the kinematics distribution tor the MX1 =1 leV
with (0.1, 0.1) case is on the left. The number of events and significance of each

I channel for the cut as a function of BDT value are shown in the plot on the right.

0.5

o In this case, the BDT value of 0.131 shows a maximum of the significance of 5.332.
Results for other MX1s and coupling constants were also calculated.
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o TTbar + on to 3 jets: Simulated in bins of scalar HT 0.08 o %5 M . . . . .

_ J : We study a BNV model featuring a DM candidate, using monojet events. ABDT is used here for
(hadronic transverse energy) Process Cross-section [pb] G otion of it
optimization of sensitivity.
: - . : TTbar : . Do : : : ”

o Wt+jets /| Z+jets (Drell-Yan): Also generated in # D 0 Sl 5.5046E+02 To refine the exclusion limit using this monojet channel, we plan to generate additional samples
HT-binned format to cover wide kinematic regions W across a danser coupling constant grid. Finally, more background samples will be generated for
efficiently. + up 1o 3jets 4.6546E+04 statistical improvement.

o Diboson (WW, WZ and ZZ): Inclusive generation was Drell-Yan
applied for fully leptonic and semileptonic decays, and process 8.5844E+03 Refe rence
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