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extended year-end 
technical stop
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tighter signal regions in ET
miss to keep improving with data

reduce the systematic uncertainty 
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Largest uncertainty in the highest ET
miss bin:

• Statistical (data in CR): 10%
• Total: 12.0% 

Important systematic from Z+jet/W+jet ratio :
• EW radiative NLO correction differences in W+jets

and Z+jets increase with boson pT

• Up to 4% in the highest ET
miss SR

• Could become a limiting factor… especially 
as it increases with tighter cuts

• Discussions / work in progress in the LHC DM WG
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.94.032005
http://lpcc.web.cern.ch/LPCC/index.php?page=dm_wg


300 fb-1 in the Z(ll)H(inv) channel 

VBF is the most sensitive channel
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BR(Hinv.) limits at 95%CL CMS ATLAS

Best scenario
Assumptions

17%
Theo. uncert. halved, others 
scaling as 1/sqrt(L)

23%
Uncert. on the main BG scales as 
1/sqrt(L)

Conservative scenario
Systematics as before

28% 32%

Run-1 limit observed/expected 
in this channel

81% / 83%
Eur. Phys. J. C 74 (2014) 2980 

75% / 62%
Phys. Rev. Lett. 112 (2014) 201802 
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As for the jet+MET analysis, the Z(nn)+jets main BG 
is constrained using W(mn) control regions
• Important to reduce the Z / W ratio uncertainty
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14 TeV

• Current limit with 37.0 fb-1 of 13 TeV data
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7
Still some gain to be had at high mass  by the end of Run-3

ATLAS-EXOT-2016-21
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An interesting recent development of di-jet searches

Data scouting With ISR: boosted

CMS-PAS-EXO-16-030

With ISR: resolved

ATLAS-CONF 2016-070
arXiv:1611.03568

http://arxiv.org/abs/1611.03568
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Another interesting recent development of di-jet searches

gq=0.25, gDM=1 gq=0.1, gDM=1.5

Interplay with searches of type X+ET
miss depends on the couplings…
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Discovery reach CMS (mm):

(similar in ee)

Current limit:
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Limit on the ratio Z’/Z : cancellation of some uncertainties

Still room for searching until the end of Run-2/3
Also exploring interplay with dark matter searches now…
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SSM Various couplings

End of Run-3

End of Run-2
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Expected limit

s 1±Expected 

s 2±Expected 

Observed limit

SSMW’

 PreliminaryATLAS

n l®W’ 

-1 = 13 TeV, 36.1 fbs

95% CL

ATLAS-CONF-2017-016
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arXiv:1701.08328 arXiv:1701.07409
arXiv:1612.00999
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Current limit (2.3 fb-1 of 13 TeV data):

http://arxiv.org/abs/1701.08328
http://arxiv.org/abs/1701.07409
http://arxiv.org/abs/1612.00999


24-26 April at CERN
14

Challenging as often need special 
triggers, custom reconstruction, etc
 these searches often take more time

https://indico.cern.ch/e/LHC_LLP_April_2017


13 TeV dataset should increase by a factor ~3
2018

2023
~300 fb-1 

continue to explore uncharted 
territories
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improve selection of existing analyses 

• Maintaining excellent performance 

theoretical improvements

new analyses 
• Searching for smaller couplings at low masses, like recent low-mass dijet searches …
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https://arxiv.org/abs/1612.09274
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ATLAS-PHYS-PUB-2013-003 
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ATLAS-CONF-2016-045


