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Motivations

~ Why dijet? | ~
« Dijet events provide an exceptionalopportunity to test BSM theories

« Clearsignature
« High statistics - lower statistical uncertainties - gain in sensitivity

?

Why New Physics?}

« SMis self-consistentbut it leaves some phenomena unexplained
« Dark Matter?




Jets and dijets

_ « Quarks/gluonsin final state - jets
p — J  Stateswith jets dominantat LHC

« Experimentally: jets=narrow cone of hadrons
« Localized deposit of energy

/’

[Dijet events have a clear signatu re}




A remarRable dijet event

ATLAS
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Search for resonances with dijets — Standard approach
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f(2) = py(1 — z)P2zPs zP4l0g2

Signal expected as a peak




Search for resonances with dijets — Standard approach

c RS RARARRARA) RALAAA! I WM U
@ ATLAS =
510 \s=13 TeV, 37.0 b E
= . ata - o
& 10° Bgggeern Background fit — « SM expectedas a smoothfunction
L o, BumpHunter interval = c . .
e o W,m,-15TeV 4 - QCD dominant background contribution
= - W mW‘=2.0 TeV 3
10* ;7 é . c .
. - « Background estimated with a fit
10" =
o[ -
10 = - f(2) = py(1 — z)P2zP3 zP4 logz
10" w, 5x100 E
I ] - signalexpectedasa peak
4 lyl<06 5
| AT VU FETTTETTOLITY (1 NIRRT 11 o
3 b l | | I P
O -
;?_2: 1 1 1 1 1 1 1 1 l | I I | ll|IIIlIlIlllIJIlIIIlI|IIIlIIIII|IIIIJlIIIJIIIIIIIIIhIIIIlIII&
2 3 4 5 6 7 809
m, [TeV]

[hep-ex]1703.09127



https://arxiv.org/pdf/1703.09127.pdf

Dark Matter quest at LHC

DM Indirect
production detection

/DM not detected at LHC\
- Information on DM f f
indirectly accessible

- ~no constraints on —

what happens inside

detection




Z’ model

A simple U(1) gauge extension:

) Z' — 5 / = 5 /
* Mediator SM-DS el qu Y'Y qZ, + 9 XV X 2,
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Limits to Z’ model — Resonant dijet search
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Limits to Z' model - Lower masses
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Search for dijet resonances - Angular Analysis

* x isthe Rutherford variable

 QCD almostflat
« t-channelprocessesdominate
« Smalllog dependanceon mjj

 BSM expected as an excess at low y
« More isotropic events
« Usefull for resonant/nonresonant
searches

>
X: e|3’1—3’2|




Angular distributions

Vs=13 TeV, 37.0 fb™’ ATLAS Work in Progress
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Exclusion using anqgular distribution
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Conclusion

« Dijet events provide an exceptional opportunity to test BMS theories
« High statistics
« Eventsin an interesting region

o Particular attention to DM model
e Direct search for new mediators
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Angular distributions — strategy and selection

Selectioncriteria:

+ Trigger p** > 380 GeV ax
g ’m]] > 2.5TeV BSM
p;ead(sublead) > 440(60) GeV
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ATLAS Work in Progress
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Limits to Z' model
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NLO QCD K-factor
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