O electron
<10""®cm

proton
(neutron)

nucleus
~10"2¢m

~10 13cm

Motivation '

atom~10*cm

V Standard Model : Most successfu
physics, thoroughly tested at the experimental level.
But still it has some open questions :

U Hierarchy problem

U Lots of free parameters & many more.
V Definition of Fundamentatays tentative~ Energy

Scale
V TeVScal& Structureof Quarks & Leptons.
&HC colliding pp@8TeV can always surprise
some new particles.

Search for Quark Compositeness
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Model

eory of part|c|VSearch for the structure of matter has
resultedin varioustheoreticalspeculations
V Additionalcoloredfermionsis one of those-
U Canresultin KaluzaKleinexcitations,or ;

0 As excited states in wherein the quarkg [ )
themselvesare compositespor

U Theorieswith extendedgaugesymmetry
The presenceof such fermions (gq*) can be

us/wlt@ﬂfestedin o+jet final stateat the LHC /
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/ Photon+Jet

V High R photons & jets
are selected.
V Expected mostly In

L \\ Barrel.
g L . V Both must be backo-
e N back.
oo /n=0.88
p=10—"N=2.44 ;

8=0>"—>1=°

Coordlnate system

r-0 view

v

We define the model by one parameter, th>
excitedquark mass M.
Vi the compositeness scal@,= M., then SU(3),
SU(2), and U(1) coupling multlpli‘gf' T
V Used Pythia simulated signal and backgrounc
samples.
V Generated signal with different mass points (M
=1,12,15,2,25,3,3.5TeV).
V Considered dominant backgroundsfet &

Qijet)

quark ABSTRACT The studyfor excitedstatesof quarksin thepp Y g* Y 2+ Jet Channelat
<10° °'" the CMS experimentat the LHC Is presentedBasic motivationfor the searchcomesfrom
1 the fact that we have alwaysfound somethingmore fundamentalwhen probedat higher
=cnergiesLHC opendargefrontiersfor newphysics,compositenesseingoneof them

Effective Lagrangian

The Particles of the Standard Model

Pnys. Rev. D o0, 015014 12009)

Lipy = EQR{ZQ bTHGE, ]q_,;, + h.c.
= _m(; 2[0 il Bcy) ¢t
S Backgrounds N
v 2mp (f,f) ey (1 52) (- 32)] V SMo+tjet
I [B S V Dijet final state: Jet faking photon.
o Ay (s V o+W/Z where W/Z decays to a pair of j
o = gt (k) e () V o+Dijet : one of the jet Is either lost or
- e[y (o) ey (%) mismeasured J

Search

I.I

/

Photons at CMS

6hotons deposit almost all of t
energy in ECAL.

VAre NOT expected to leave any
track.

In Gd-plane due to magnetic field.

1 3D view/
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