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4 Physics Motivation: B-anomaly Bt — Kt4te-
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5 o Theory: JHEP 08 (2017) 005, JHEP 1801 (2018) 093 : 3
; o LHCb Run 1 result: Phys. Rev. Lett. 113, 151601 (2014) 1F + T
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-> Hint of new Beyond Standard Model
Beyond Standard Model (BSM)
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Extra U(1) low: 2.1 — 2.30 ¢* [GeV?/c)

central: 2.4 — 2.50


https://link.springer.com/article/10.1007%2FJHEP08%282017%29055
https://link.springer.com/article/10.1007%2FJHEP01%282018%29093
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.113.151601
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Recent result from LHCb

Comparison between Ry measurements. The measurements by
the BaBar and Belle collaborations combine B*—->K*€*¢~ and
BO>K9¢+*8- decays. The previous LHCb measurements and the
new result, which supersedes them, are also shown.
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Likelihood function from the fit to the nonresonant
B*—>K*€*€~ candidates profiled as a function of R
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A new heavy gauge boson Z’

0 We adopt a new heavy neutral gauge boson Z’ to explain the anomaly
0 Minimal Lagrangian PRD 97 (2018) 075035

LDZ o [guity®u + gp by*PLq + (gpOpsSY*PLb + h.c.)]
q=t,b
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Search new processes with two couplings at CMS


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.97.075035

Bottom Fermion Fusion (BFF) Z' Model

o Production at the LHC

SRRREREELD 0 associated jet ============= . .+ 1 associated jet (b-associated) -~ e 2 associated jets (BFF) =====- .
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Similar form of Feynman diagram!

CHANG-SEONG MOON

o We call Z' production with 2 associated jets as
“Bottom Fermion Fusion” since it looks similar to VBF
o We are generally interested in low mass regions unlikely to

other inclusive studies due to:
v’ signal acceptance traded for higher background rejection
v" b contribution

- Vector Boson Fusion (VBF) |
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Main Backgrounds

0 Possible to generate dimuon signal similar to Z' — uu production

2021 Muon Anomalies Workshop
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Different invariant mass of two leptons

o We use specialized kinematic cuts to reduce backgrounds




Triggers & Physics Object IDs

o Datasets: SingleMuon/DoubleEG
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o Triggers: 7
2016 HLT _Mu50 or HLT _TkMu50
2017 HLT _Mu50 or HLT_TkMu100 or HLT_OldMu100
2018 HLT Mu50 or HLT _TkMu100 or HLT_OldMu100
€e
2016 | HLT DoubleEle33_CaloldL_MW or HLT DoubleEle33_CaloldL_GsfTrkldVL
2017 HLT DoubleEle25_CaloldL_MW
2018 HLT DoubleEle25_CaloldL_ MW

o Physics Object IDs

Muons Electrons Jets

CHANG-SEONG MOON

v HEEP (v7.0) ID

v' TightID (high energy electron “; 'II_'(i)gthtep:ieI;lljz D v P9 [EE
v pr > 54 GeV identification algorithm) f pr < 50 GeV’ pr > 30 GeV
v Inl<2.4 v pr>54GeV y InIT< c + b-jets
v’ Trackerlso < 0.1 v |n| <25 v |AR(et, )| > 0.4 v P> 20 GeV
v |AR(e,u)|>0.1 v DeepCSV medium WP




Signal & Control Regions

o “ABCD” method for a data driven background estimation
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Ny | N2 LA eu ee
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> PU jet ID & b-tagging WP LR S erectviveeeves ¢
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4 Analysis Strategy: BFF Specialized Kinematic Cuts
2
iﬂ;’ o Ask for two opposite sign muons
E o At least two jets with at least one b-tagged - Help to remove Drell-Yan events
O . . .
= o Apply top mass bound (TMB) and MET cuts - Reduce top pair contribution
~ . . . - . et lepton
= 0 Select events with high leptonic activity (Hy v.s. Ly) Hy = Zp] and Ly = Y pr p
E ................. TMB =eeeesseaanannnns g Normalized MET (ﬁ?liSS/m”M) HT _ LT
. CMS  Preliminary 4151 (13 TeV) E CMS  Preliminary M5 (13 TeV) CMS Preliminary 35.9 b (13 TeV)
£ "“FWorkingin progress | sbws £ Fvorking nprogress | eoms 1 - | & Data
g oL o zm Sof e sz czaeo | 0| MZ'200 0 Z'400
3_> SR1 " oz 22 : SR1<_ = Z 300 m Z 250 m Z’ 500
= 0} 4 SrdeTop m Z' 300
o 102 Dreian WW, WZ, ZZ
E 1o} § Single Top
% 1 ] TTbar
A \ Drell-Yan
< Y N N LT o izl
5 ]:gg_" +++ R T R A E FTIT T FUTT T [T T
1267 Y S A = 12 e T T oT S L 3
- Tﬂ%ﬂ S N ogil 1 fj:j:j:??ﬁ:j:j:ff?%ﬁ:j  ——
0:40:' ' mam(%M 15/(114 | 2c|)o' ')' '2510' - 330 . 01 02 03 04 05 06 07 08 6_9'“'51 0400 = 400 —300 -200 § 08‘100 2oo 300”4(;6' 500
. X jete p ety f mina M E ETr_n/‘ss/M/*/._ p#ell
a Signal selection (SR1) a Signal selection (SR2)
> TMB >0 GeV > TMB > 170 GeV
o Normalized MET < 0.22 o Normalized MET < 0.22

© HT_LT<'120 © HT—LT<-6O



PU jet ID & b-tagging WP Optimization

Pileup jet ID
a Drell-Yan, TTbar and Z' sample , ! \
None Loose Medium Tight

o Optimize for:
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Summary & Outlook

o New heavy neutral gauge boson Z' model
o Anomalies in B meson decays - one of hot topics
o Can be explained with Z’ coupling to b, s and muon

o Background estimation

o Kinematic cuts optimization
o Selection optimization
o MET Filters

Testing fits and ABCD predictions
0 Systematics are already implemented
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o Expected limits

a Finalize AN

a Aim to pre-approval
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Abstract

A search is presented for a new boson decaying into two muons associated with one
or more b jets. The analysis is performed using data corresponding to an integrated
luminosity of 137 fb~! collected in 2016-2018 with the CMS detector in proton-proton
collisions at /s = 13 TeV.
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