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Jet Reconstruction Analysis Methodology

* Dijet Mass Distribution: Fit the data spectrum in the signal
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* Theoretical motivations that would lead to physics Beyond
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» The Large Hadron Collider (LHC) is is the world's largest and Many new physics models predict the existence of unstable & RN DRV
most powerful particle accelerator particles that decay (via the s-channel) in partons resulting in s ; = - e TM= 1%

. . . , a resonance in the dijet mass spectrum (signal events). s I 1 P e,

* It Is a two-ring superconducting proton-proton collider 0.001- 1 -
designed to provide collisions with high luminocity and a : : )
centre-of-mass energy of 13 TeV. 0.0005 - 4 107

« The two beams intersect in four collision points — the N — LT 1, ] 10t | | | | 3
locations of the four distinct detectors, one of which is the g 0 2000 4000 6000 8000 2000 3000 4000 5000 6000 7000 8000

(L) Dijet mass [GeV] Resonance mass [GeV]
CMS Detector. — 3610 (13 TeV) o 13 1)
> 0.004p | | | | —_
g 5 f CMS Simuiation —TIM=1% 1 810°F omg " 95% CL limits
(\D 0.0035— ) e I = —e— T/M = 30%
) - quark-quark IM=10% 1 < F guark-quark I
B (T = - Spin 2 Moo 1 m 105 o —— /M =25% -
e xnerlment a Cl; 0.003- [''M=20% - o = Spin 2 e /M = 20% 3
: : =T B — I/M=30% ] L ——IM=15% -
Search for wide resonances (I/M > experimental egx ooz ‘ : oMot 3
e —— Electromagnetic Calorimeter (ECAL) I’eSOlLItiOI’]) from: |E § 0_0023_ —f 10_1“_7 e gmjﬁow
Return Yoke > Strlng theory %Z 000155 -
. . . . L - 102
» Excited quarks from theories of quark compositeness - 1"
> Gravitons from the Randall-Sundrum model of extra v ERRRCA"
dimensions 0.0005} ER
» Dark Matter mediators from simplified (leptophobic) dark ol e L o
Forward 0 2000 4000 6000 8000 2000 3000 4000 5000 6000 7000 8000
Calorimeter matter models Dijet mass [GeV]

The Dark Matter Mediator~
neanSIr“ctlnn anll selectlnn 36 fb” (13 TeV

)0.3

bow - LR L ' [ B . c . c
Inner vactam Tube . . o 0.7 CMS N 0255 Limits on the coupling
. For recovering the final state ' ¢ /et Reconstruction S 06l ommaned 02 strength of a Z' dark matter
Tracker radiation use "Wide Jet" S mediator.

0.5 I * 1 std. deviation

Superconducting (gives better sensitivity than \ L — Oboonsd rarto : « Limits probe up to a coupling
Magnet AK4) : 1 of 0.76, corresponding to a
oon e « The clustering starts with the > larger natural width of 30%,
Hadronic Calorimeter (HCAL) two leading jets which have 02/ Spin-1 mediator 7|78 for a vector dark matter
to satisfy jet criteria. All oib Tou = 1 56 ' mediator up to a higher
other jets are added to the | T mass of 4.1 TeV.
Pixels Muon Spectrometer closest leading jet if they are R 1Gev]
o/pt ~ 1.510-4pT(GeV)E0.005 o(pr)/ pr=1% within  AR=1.1 and have e =
e TS oT > 30 GeV. Gonclusions & Outlook
Electromagnetic Calorimeter o(pt)/ pt = 5% « No sign of a new resonance yet.
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Dijet Event Selection: . Using b-tagging.
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