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Why MET?

Hierarchy problem

Dark matter
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Tuning in the CMSSM

Baer, Barger, Huang, Mickelson, Mustafayev, Tata, arXiv:1210.3019
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MSSM naturalness bounds
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Taken from Lodone, arXiv:1203.6227:
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Recent theory papers proposing stop search strategies: Bai, Cheng, Gallicchio, Gu, arXiv:1203.4813; Plehn, Spannowsky,

Takeuchi, arXiv:1205.2696; Alves, Buckley, Fox, Lykken, Yu, arXiv:1205.5805; Han, Katz, Krohn, Reece, arXiv:1205.5808;

Kaplan, Rehermann, Stolarski, arXiv:1205.5816.
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Arvanitaki, Craig, Dimopoulos, Villadoro, arXiv:1210.0555
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Naturalness from light stops requires beyond-MSSM Higgs quartic, e.g. as
in λMSSM.

Hall, Pinner, Ruderman,

arXiv:1112.2703
λ = 2

µ = 200 GeV

mt̃L
= mt̃R

= 500 GeV

At = 0
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SUSY summary

The MSSM is tuned at the percent level or worse.

The tuning problem can be alleviated with light stops.

Light stops require non-MSSM Higgs quartic.

The LHC is putting naturalness to the test.

Dave Tucker-Smith (Williams College) MET searches versus SUSY and WIMPs November 13, 2012 13 / 24



Model independent constraints on WIMP DM

Birkedal, Matchev, Perelstein; Beltran, Hooper, Kolb, Krusberg, Tait; Goodman, Ibe, Rajaraman, Shepard, Tait, Yu; Bai, Fox,

Harnik; Fox, Harnik, Kopp, and Tsai; . . .
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CERN-PH-EP-2012-168
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Light mediators
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Fox, Harnik, Primulando, Yu,
arXiv:1203.1662

(Based on CMS Razor analysis.)
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A leptophobic Z ′ mediator

An, Ji, Wang, arXiv:1202.2894

MZ ′ = 100 GeV
MZ ′ = 300 GeV
MZ ′ = 1 TeV

Dave Tucker-Smith (Williams College) MET searches versus SUSY and WIMPs November 13, 2012 19 / 24

gZ ′χ̄χ = gZ ′q̄q



A leptophobic Z ′ mediator

An, Ji, Wang, arXiv:1202.2894
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Mχ = 5 GeV
gZ ′χ̄χ = gZ ′q̄q



A leptophobic Z ′ mediator

An, Ji, Wang, arXiv:1202.2894

gZ ′χ̄χ/gZ ′q̄q = 20

= 10

= 5

= 3

= 1
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Mχ = 5 GeVATLAS monojet

ATLAS dijet

CDF dijet



Constraints on general Z ′ mediators

Frandsen, Kahlhoefer, Preston, Sarkar, Schmidt-Hoberg, arXiv:1204.3839
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Limits for a kinetically mixed Z ′

Frandsen, Kahlhoefer, Preston, Sarkar, Schmidt-Hoberg, arXiv:1204.3839

See also Barger, Marfatia, Peterson, arXiv:1206.6649
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DM summary

Searches for dark matter through direct production are particularly
powerful for light and/or spin-dependent cases.

Mediators are likely “in play” at the LHC and can provide
complementary signatures.
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