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The poster presents a search f @exmted quarks ﬁqﬂ/ decaying into a y + jet final state, in pp coﬂ1S’ ionswat Vs = 8 TeV. The
search is done with the -data taken by the CMS-experiment at the LHC corresponding to an Ir S nmlnosny of 19.7 fb~L
We find no deviation from -the Standardeodel predictions and evaluate the 95% CL up’__-“hrhlt's on cross-section times
branching fraction as a function-of- exc\l’fed quark mass (M.). Limits on: excited quarks are presented as a finction of their mass

and coupling strength; masses below 3.5 TeV are excluded at 95%.CL for unit couplings to-their standard model partners.

Introduction What do we expect ?

Kﬁ* Compositeness models : Possible explanation to mass\
hierarchy in quarks and leptons.
*» Excited states — Signal of composite structure.
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Signal
v' Excited quarks (g* — vy + jet)
v’ Assumptions : Compositeness scale, A = M
128 f=f
v' Considered f = 0.5 and 1.0 scenarios
v’ Studied LO PYTHIA samples

*** The interaction of excited states with SM partners is
given by Lagrangian,
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Backgrounds
X Standard model y + jet (PYTHIA x 1.3*).
X Di-jet final state : jet faking photon (PYTHIA x

*** A - Compositeness scale .
“ f., f, ' — Coupling multipliers to SU(3), SU(2) and U(1) | » 1.3%).
K gauge field-strength tensors. / //\ SM backgrounds X v+ W/Z:W/Z decays to a pair of jets. /
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What events do we select ? &riirm actor= 1.3
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. el phc?ton RSN .2 30T + Photon isolation + Photon p:>170GeV & |n| <1.44 Efficiency for g* signal
+ A good primary vertex GehiffemntFrs. of
I Selection q*=1TeV

|z| < 24 cm from the center of the ohotbnsh.cifadl and L &€ R actidn :
detector ’ . . . Photon ID 70.2 %

. : neutral hadrons in ¥ Anti-kt5 Particle ﬂOWJEtS 3 3

# Tranverse distance from z-axis < 2cm . | Al : Pr'>170 GeV 67.2 %
hollow cone around # AR(y, jet) >0.5; AR =7V(An*+ A¢?) ST 65 0%

# Number of degree of freedom > 4 , % lot b > 170 GeV 7| <1. 0%
phOtOn candidate * lot F‘)T ‘ A I PTjet > 170 GeV 63.6 %

- ; I |

+ Photon identification 5 . . - enerev weichted s =\ [n'*t] < 3.0 63.4 %
# Ratio of the single closest HCAL tower | |- ||/ min ' &Y WEIE . Ap(y, jet) > 1.5 63.3 %
T e v width of crystals in + Ao (y, jet) > 1.5 . n

energy to the ECAL energy < 0.05 PR =S Ristit . . : An(y,jet) < 2.0 54.6 %

" S U] meta. Distinguishes + An (y, jet) < 2.0 T L T

e Oinin = - abaraielil) photons from jets + M., e > 560 GeV 5 ' .
/. T
What do we observe ?
MS¢ | Data recodec: Wed Dec, § 14:06:38 2012 5T Y'Invariant mass distribution of the [ wabmio ~ " _ 3 v Background shape

/\| Run/Event: 208551 / 755901799 : : | cCMS _ ,
= | Lumi section: 474 vy + jet events in data — compared “’4; /\ t 3 uncertainty — evaluated by
to MC simulations after final T \  TeeTer=10 A marginalizing the fit
: 10° = —= f y
o selection 3 E 4 \ = parameters with a flat prior
Jet P \ Photon P 9 T 71 v  Uncertainty on signal —
1280 GeV Y 1361 GeV v Backaroufid medelling frofrddass 2 " E E
| | 8 g . 47 S E ¢ 25 TeV.f=05 . Major Sources Uncertainty
v'Fit to a standard parameterization OF 4 pata | Jet energy resolution 10%
2 dr _ B(l—m/ V@Pl = — Simulated background ~pa\ 1 Photon energy a0
- ____H/ dm  (m/./s)PtPaln(m/Vs) b e Background-only fit to data t%‘l_l | resolution 7
_ + No Excess observed — Set Limits - L J Jetenergyscale 0.5-0.7%
My+jet—2.93TEV - . E N B B B o
. . : + Upper limits on cross section— |z T Photon energy scale 0.7%
Event Display of highest mass event observed in data : . 5e oh y
evaluated using Bayesian e = I A U O A O O N A D D D oton 1D 3-4%
06 08 1 12 14 16 18 2 22 24 26 28 3 : : 0
formalism & binned Ilkellhood ; M, [TeV) Luminosity 2.6%
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10° T ay “ @ Asearch for excited quarks decaying to a photon and

q"— qy
95% CL upper limits
—e— Observed Lmit
------ Expected limit I .

I Expected limit + 1o = 0.6
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Al jetis presented.
@ Set 95% CL upper limitson o x BR for g* — y+Jet.

= F N Elewededimiz2o L S | @ \We exclude 0.7 < M. < 3.5 TeV for f=1.0.
:; : : E 04 0 4EU
L 1 3.a / o | @ For the first time at LHC, Search sensitivity has been
| " 24 oS Investigated for coupling strength less than unity. |
C B ZEZI g:;:g: - Ny Y cpocted excluded q* region - @ Present exclusion at 95% CL as function of coupling
i 1 ) i ' B Observed excluded g* region :
10—1 M N A N A A A A MO A BN MO B A RO B AN I'*.LI I |"|" | 100 0 C T T T T |: || Strength and q maSS.
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