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Di-muon Searches

inclusive dimuon search @ LHCb

[llten,Soreq, Thaler, Williams, XW 2016 PRL]

enhanced Pt dimuon search @ CMS

[Cesarotti, Soreq, Strassler, Thaler, XW 1902.04222]
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Dark Photons at LHCb
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Coupling
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Dark Photons at LHCb

[lIten, Thaler,Williams, XW 2015 PRD]
[liten,Soreq, Thaler,Williams, XW 2016 PRL]
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Results from LHCDb

real data
2016 data, 1.6 fb*
90% CL exclusion regions omi(A’),!?]
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LHCDb collaboration (2017), arXiv:1710.02867



Dark Photons and Hidden Sectors

¥ dark photon searches, to increase OgoodO backgrounds
Signal! Background,,




CMS Open Data
2014 Nov CMS release their 2010 data to public

ABOUT SEARCH EDUCATION RESEARCH

opendata

Education Research

Visualise events, check Get the genuine working
reconstructed data, run tools or environments, virtual machines
and datasets to start your research

build your own! 0

http://opendata.cern.ch


http://opendata.cern.ch

CMS Open Data

¥ 7 TeV proton proton collision in 2010 and 2011
8 TeV in 2012 o

¥ luminosity 36.1 pb-1(2010) and 2.11 fb (2011)

¥ primary and simulated datasets
electron, gamma, muon, jet, multijets, Missing E+, minbiasE

* here we use2011 dimuon dataset

* The framework need to be tested NOW



CMS Open Data
New Physics Searches

2011 Open Data (1%)
[Tripathee, XW, Larkoski, Marzani, Thaler (2017)] COUId WE do BSM SearChGQ

[Larkoski, Marzani, Thaler, Tripathee, XW (2017)]

Could we Pnd something new?



Consistent Check for Z boson

- & | ¥ Tngger: HLT_Mul3_Mu7
I | ¥ MC vsreal data

§ ", 1 ¥ total cross section
¢+ OZup = (974 + 1+ 52) pb
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Dimuon Selection with P 1t cuts
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To reduce backgrounds: isolation criteria or stringent IP cut

Isolated samples

muon isolation
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prompt samles
transverse IP dp < 100! m
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Dimuon Selection with P 1t cuts

10*
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To reduce backgrounds: isolation criteria or stringent IP cut

Isolated samples

muon isolation
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prompt samles
transverse IP dp < 100! m
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Dimuon Selection with P 1t cuts y*?!#
|

Isolated samples vs prompt samples —

Pr > 25 GeV
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Systematic Uncertainties

¥ Limits

(pp! V + X)BR(V! p'p)Ay "y "

¥ resolution uncertainties are dominant

Central Value Uncertainty

Resolution 1.1% (1.3%) 0.4%

Line Shape Modeling 1 5%

L 2.11fb ! 2.2%

1Y, (prompt sample only) 0.97 1.5%
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pT-enhanced Dimuon Searches

select a window center around my of width 35 " resolution
background modeled as a 5-th order polynomial

Isolated Samples Prompt Samples
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Why CMS Open Data?

¥ unconventional method
(1% of the data to Pnd something new) (T

¥ nontrivial backgrounds
the stringent IP cut reduces QCD backgrounds

¥ Open Data framework is tested
prst utilization of the CMS Open Data searching for BSM
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OThe future is openO

¥ education purposes T

¥ researching physics in and beyond the standal

¥ studying guestions that are outside the mainstream program

¥ backgrounds are hard to predict or simulate
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Summary

¥ LHCD
searches for dark photon

¥ CMS Open Data
model independent
Pt enhanced dimuon searches

¥ Why CMS Open Data
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