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DI-PHOTON CHANNEL AT THE ATLAS 

EXPERIMENT AT LHC



Å ATLAS (A ToroidalLHC ApparatuS)
Å 44 m long, 25 m of diameter
Å 4 levels of detectors

Å Inner detector
ÅElectromagnetic calorimeter
ÅHadroncalorimeter
ÅMuondetectors

Å Three levels of trigger, recordable events/s ~400
Å Trigger level one (hardware)
Å Trigger level two (software)
Å Event filter

Å Object detection based on combination
of the detectorsô information
Å Object reconstruction

ÅCanditades
Å Object identification

ÅPhotons, electrons, jets etcé
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HOW TO GET FROM THIS TO THIS?
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Å Let me introduce the hierarchy problem

Å There is a large discrepancy between the strong/electroweak force and gravity

Å Why is that so?

106 1032



RS AND ADD MODEL
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Å SM particles are confined in 3-dimension while gravitons can 

also travel in the additional dimensions

Å Gravity is weak because we can only measure a 

projection

Å There are two theories trying to explain this asimmetry

Å RS model: there is a fourth dimensionthat is 

compactifiedin a warped geometry space

ÅMd = Mpl e
-k ŕ

Å ADD: there are n additional compactifieddimensions

ÅMd
n+2= Mpl

n+2R-n

Å How can we prove this?



RS AND ADD MODEL
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Å In particle colliders we can produce and observe the decay of a 
graviton
Å My analysis tries to detect the Kaluza Klein resonances of 

the graviton in the additional dimensions in the decay 
channel with two photons

Å Two free parameters
Å Mass of the graviton Mg and coupling k with the SM

Å Not an easy analysis: 
Å must recognize real diphoton events from reducible 

background (gamma-jet, dijet) and irreducible background
Å Even if we observe a resonance a spin analysis will be needed 
(could be a Zô)

VS

Studying the di-photon invariant mass

RS signature: resonances

ADD signature: non-resonant excess



RESULTS UNTIL NOW - EXCLUSIONS
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BUT WHO KNOWS WHAT WEôLL 

FIND IN THE NEXT RUN!?



PREPARING FOR 13 TEVRUN
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Å Prepare data derivation

Å Write analysis

Å Most of the performance tools (photon id, isolation, photon calibration) are work in 
progress ĄIôm giving a hand here

Å Analyze MC of signal and fit signal model

Å Study the background distribution (also from MC) ăIôm around here

Å Study systematic errors

Å Write Statistics code

Å Prepare first projections for 13 TeVrun

Å Wait for data (May 2015) é 

Å Probably L int = 15 fb-1 ready for summer (almost the same L int of the whole past run) with 
13 TeVof center of mass energy



LOTS OF BROTHERS IN THE EXOTICS GROUP!
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Exiting new physics?

?

?

?

??

?

Iôm here

Maybe there is already a sign of a Wô!!!Ą http://arxiv.org/abs/1405.1994(ATLAS paper coming soon)


