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DM Mass [TeV]

complementarity

DM Simplified Model Exclusions ATLAS Preliminary March 2016
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complementarity

every search is some how related to dark matter

CMS Preliminary <5.1 ' (7 TeV)+<19.7 b (8 TeV
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complementarity

every search is some how related to dark matter
almost every search can extend it to search for dark matter

rany




if you want to see nothing,

chal Ienges — | You have to reconstruct everything !

* main variable: MET
- reconstruction: high resolution and low uncertainty

as now,
* main additional ingredients: H, V, top, b tagging ATLAS: trimming
- algorithms (sub structure, ..), reconstruction, vertexing CMS: pruning
as now,

* new approaches/strategies ?
* differential distributions, kinematics, alphaT, razor
- need well modelled background

ATLAS: razor on going in SUSY
CMS: alphaT and razor on going

e statistics, mantaining sensitivity @low MET [DM is soft]
—> trigger !! [low thresholds, highest resolution as possible, keep rate w/in bandwidth, ..]
- MET resolution

- offline variables (alphaT, razor)
> scouting both ATLAS and CMS make use of
..... scouting for di-jet analysis

- tracking@L1 (HL-LHC)
- how to increase acceptance ?



if you want to see nothing,

chal Ienges . | you have to reconstruct everything !

* background modeling

_.
N

* theory corrections % 148f- arXivhep-ph/0508253
- Z+jets QCD NLO corrections included in aMC@NLO g8 |
> EWK NLO correction as now, 8 114 15% in the high pT region
o -
> use Z+jet / y+jet L ATLAS S 3
« control statistics : v’ CMS §VE
v’ Zup: Zw = 1:6 2 V+jets a F
s24 . 8 1.06—
. di-boson, top S F
g S uncertainty:
1.02f EWK dominant at high MET
150500400500~ 608-500 50050000 1300
. . Boson P, (GeV)
e combinations
- categorization | o as Now,
- overlaps + correlation between uncertainties 0 ATLAS
“L CMS

* interpretation
- parameters scan = MC productions



DM-SUSY searches interplay: t-channel

t-channel

QCD (also EW) DM exchange

.
squark pairs producti01n

~—~ . ~ 0
gq production, g— ax,
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S -
ATLAS already started to work on it [1604.07773] & 2%
v’ interpretation in terms of ;x 225_
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in a compressed supersymmetric scenario 18;_
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LHC - Run |

S.Malik et. al.
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S.Malik et. al.
arXiv:1409.4075

LHC - Run 2

Axial vector
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LHC - Run 2

S.Malik et. al.
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S.Malik et. al.
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S.Malik et. al.
arXiv:1409.4075
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Dark Matter analysis spectra (CMS)

Jets [Inclusive| V tag | Top btég Higgs

EXO-16-012

EXO-16-012

leptons
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Indirect HIG-16-016
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LHCb

the LHC’s forward detector

®» no MET !
®» forward reconstruction !
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LHCb: displaced jets

& 6000~
O - Data LHCb
- H > m,(bb)Tr,(bb) 3 st ©) S, —2sGevia -
. . . r = 2 :
> Hidden valley - long-lived particles < wn0f e = S0 oV
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»25 GeV - 50 GeV S 2000 - .
< - ]
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s .
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? » Critical for displaced searches
LE
DM@LHC: see Swagata Mukherjee for Atlas+CMS long lived
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LHCb: K*uy |

K*up

Bdé K*|-|+|J'

»‘Rare’ b->sy decay
» Penguin suppressed

»Dark sector search
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LHCb: K*uy |
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