A q‘;\‘-

Carl Zeiss Stiftung

Dark matter from electroweak
single top production

based on work with Tilman Plehn and Jennifer Thompson, 1712.08065

Susanne Westhoff

Pheno18 — May 7-9, 2018 — University of Pittsburgh



TOP PORTAL TO INVISIBLES

Dark fermions with dominant top-quark interactions:
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[Cheung et al.,1009.0618] [Lin et al.,1303.6638] [Arina et al.,1605.09242]



TOP PAIRS VERSUS SINGLE TOP
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Single-top processes contribute significantly to

signal region in top-pair + missing energy searches.
[Pinna et al.,1701.05195]



SINGLE TOP AS A SIGNAL

Forward jet is characteristic of electroweak top production:
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EXPLOITING SINGLE-TOP KINEMATICS

leading jet rapidity
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Signal pre-selection:

BRI = 900 Cle )
n;| > 2
mT > 85 GeV

Reduce background with W’s: m7. = 2p7.EF*(1! cos ¢ i )

Top-pair background with 2 neutrinos: m{

[Barr et al.,hep-ph/0304226] [Bai et al.,1203.4813] 5



A MULTI-VARIATE ANALYSIS LATER...

Signal strength that can be excluded at 95% CL at 13 TeV
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Main remaining background: pp— tt — ("¢ + jets + EF"

(one lepton missed)

Need good control of background uncertainties.



COMPARED WITH TOP-PAIR+INVISIBLE

Both tops decay to leptons: Iy e LN
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Dominant background from pp — ttZ(— vv).



MORE SINGLE-TOP SEARCHES

In complete models, additional states can contribute.

Here: two Higgs doublets + pseudo-scalar 1%, H°, A°, H= . a

sind=1//2 m(a)=150 GeV m(A)=m(H)=m(H*)=1000 GeV
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tW associated production from
resonant charged Higgs:
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TAKE HOME

O Explore single-top production as a new search channel
for invisible particles.

Relevance of t-channel or tW-associated single-top
production is model-dependent.

Combine missing-energy searches in top-pair and
single-top production with mediator searches.



