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What is giving the mass
to these particles?

nucleus

matter  10°m

molecule | : “ WITH ELECTRONG,
_ | PROTONS AND
NEUTRONS, You
CAN MAKE

ANY ATOM.

protons, neutrons <10 m
quark, electron

BUT WE'VE DIsCOVERED 12 PARTICLES/
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How to ‘see’ the Higgs boson?

Process the data
+

Event selection

Look for an excess in
the bb distribution

bkg

125 GeV m, i,

unfortunately..
Huge background from
same final state processes
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How to ‘see’ the Higgs boson?

Process the data
+

Event selection

~ Look for an excess in

N
xS o |\Z//(//

Were you...
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bkg ~ mBB?

Yes \No

unfortunately.. \/‘q q

Huge background from
same final state processes
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How to disentangle from background?

Idea!
Use just one specific
production mode which has
additional particles in the final
state

108 background events produced

The VH production mode:

|
-»
’ _ = :\
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My studies in the VHbb analysis:

up

v

down

®

bottom

B-tagging:

- We are just interested in b-jets, but there are many other flavor
+ The algorithms we use to disentangle b-jets from other jets is the

so called “b-tagging”.

| am involved in various b-tagging activities in VHbb:

- New hybrid b-tagging techniques, statistical tagging, continuous tagging
- Include the b-tagging score in the BDT
- ... but also in the MVA and fitting activities
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Full picture of the fit:

— = —= = = = ——

We do one BDT for each category of our analysis (lepton channel and other selections)
and we combine them together with a simultaneous fit:
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Results:
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6 A lot of statistical analysis to understand if this is just due to
: . ¢« _ astatistical fluctuation or not, but in theend..
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https://arxiv.org/abs/1808.08238

Thanka!




(S
S
?

How to produce the Hi

Colliding pr;tons
To produce new particles

The LHC: 27km accelerator in Geneva
w“' ————

Eliane Onursal

Among them also some Higgs bosons..

@ATLAS

EXPERIMENT

llaria Luise, LPNHE Paris 10



What is the mass of a particle?

The mass is defined as the interaction of the particle with
the so called Higgs Field. The more a particle is massive, the
more is felling a sort of “friction” because of this field.
This friction is what we call mass.

Summary:

The Higgs boson is the
particle carrying the
interaction with the

Higgs field

The Higgs has been
predicted in the 60’s by
Peter Higgs

Finding this particle
would confirm our
understanding of the

mechanism
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Analysis selection: _

|
\

Signatures of VH(H—bb) events:

O-lepton: 1-lepton (I=e,mu): 2-lepton (I=e,mu): !
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Use Multivariate Analysis to extract the signal:

Before | said we compute the mass of the final particles
and we look for an excess in the mass distribution...
This is not entirely true!

Use Machine learning to combine many kinematic
variables and enhance our power to reject the
background
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The signal (red) is on the right.
Background (others) is more on the left.

Let’s look for an excess on the right then..
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