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Motivation Analysis Strategy
v First focus of SUSY searches is on colored sectors due to its large cross-section. PP = X Moriond 2017 b ¢ R q di
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located in opposite hemispheres of the detector and with
a large dijet reconstructed mass.
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b) Two leptons in final state and large MET but we are focusing | -
« m.(l, p™= ) > 110 GeV for each channel in final state only.

« Pms > 250 GeV to remove QCD multijet BG.
» No b-jet with p_ > 30 GeV, |n| < 2.4 with CSVv2Medium WP.

SR m_ bins : [110-130], [130-150], [150-170], [170-190], [190-210], [210-0].

on 1 or 0 soft-lepton channels since it’s difficult to reconstruct
multiple leptons in compress mass spectra (Large acceptence/

sensitivity than Dilepton channels) .

Background Estimation Strategy QCD Background Estimation for t, and 0-lepton channel

“Trigger used for this analysis : HLT_PFMETNoMul120_PFMHTNoMul120_IDTight
v Main backgrounds : tt — major BG for ejj and pjj (57-64%).

QCD - major BG for Tjj and O-lepton .

W+Jets — third highest BG .
v Create BG enriched Control Regions (CR) by applying selections orthogonal to Signal Region (SR).

» Main discrimination variable for QCD BG: VBF selections,
it N
v CRs are obtained by inverting these variables.

T, isolation and min seperation
between p™*_ and any jet | A .

v Estimation of QCD in SR:

v CRs are used to measure the efficiencies of VBF and Central selections, determine the correction T Isolation
factors to account for these efficiencies and to derive the shape of m_ and m, BG distribution in SR. - N CR3
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QCD Background Estimation Strategy
v Backgrounds in SR are estimated by using the following equation: OCD
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Predicted BG yield in the SR

M. ( }[G eV]
Rate predicted by
simulation for SR

v For 0ljj channel, QCD is estimated by using the number of events passing the analysis selection
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. 1t m.. shapes in the SR are taken directly from simulations.

» For W+Jets BG, there is good agreement on the shapes % ' ++~J £ except the [Ag . (p™*, j)| cut.
for the electron and muon channels. E = ‘J’ + v » The m . distribution of the non-QCD background is subtracted from the m , data distribution, and
» But in t_channel QCD has larger contamination, and is 2+4?+ : + 7 e the resultant QCD multijet m , distribution from data is scaled by the efficiency to inefficiency ratio
difficult to obtain CR enriched in W+jets so we are using R ﬁfii P el of the |Ag . (P™, j)| requirement, TF,
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justified since there is no difference in the modelling of & ﬁfﬁjﬁoﬁ?ﬁz ———| . Transfer factor obtained is: 0.06 + 0.01.
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Conclusion
v No excess of events above the SM prediction in any of the final state considered.

Results

v The background yields and shapes are determined using data-driven methods for the major

backgrounds, and based on simulation for the smaller backgrounds. _ =
5 5 Number of observed events and corresponding background predictions for all the

» Bin size in the below plots are chosen to maximize the signal significance of the analysis. search channels. The uncertainties include the statistical and systematic effects.

Process L7 ] e79 Thij 0£79
3 . 5810 13 TeY 3 10 SESaREERES 8T DY tjets | 02+68x 10 2 0.1+40x10 2 0.1+38x 10 2 3714+ 760
p Wolsts wim .0« 200, 185,170 Gev 5 10 _— _— wim L= 200, 185, 170 GeV W-tjets 13.3 + 3.0 0.1+1.4 7.0+ 1.7 2999 + 620
: : A W s s VvV 1.740.7 1.5 4 0.6 0.9+ 0.9 77 + 18
7 b 1 Singeten /7] B staloeye. urcer. tt 13.1 = 3.8 10.9 =4.1 0.1+ 2.7 D77 = 128
i — LB _:::W single top 2.21+0.9 0.2 +0.1 0.6 = 0.3 1044+ 10
| _,_% ”» éég ” = CS T tmmen 0. QCD 02 0757 23.1 +5.0 546 + 69
‘% Total BG: 30.0 4+ 5.0 188 = 4.6 30.8 + 6.0 SOLT + 992
— — 21} EEI} “:IE 'EI-I} I Fab i Eél} 24 EJ-I}I 2
grg i — = E’g ————3 Data 30 29 P 38 8408
- 33 > _ ,E= E L /—i’iﬁé’i—* /r’f R B \/”;“—H“ +0.74 +1.61 mﬂ}.m +0.39
B - R F 1/ R |1/ B |-/ R B I | BN /R T T ) ) ' + B g
mr(e,pT"") [GeV] rnT[u pm‘-} Ge\.r BG . O
(@) (b) O e ;SCER
Exclusion limits for 2016 data at luminosity of 35.9 tb-!
3 1 Y S R o3 ey 3 BALAARARARAR S9r318  For Am = m( ¥,£) - m( ¥,°) = 30 GeV, ,* and x,° masses are excluded upto 215 GeV
= e el Wolets wiom 0§ = 200, 185,170 GeV - - =i i = 100, 99 GeV, WZ decays o
% 1“] w aco — 7,1 1= 300,285, 270 Gy ;?,_ - 1009 el iepiniods For Am = m( x;*) - m( x,°) = 1 GeV, y,* and X,° masses are excluded upto 112 GeV
- Singetep [[7] B stt.vsys wnce. - 77|80 sta seye. uncer. CMS 35.9 fb”' (13 TeV)
1 EEEE DR L E o .-I o "-—-.-.r-pmm E 4 I | | | | | | | | | | | | | | | | | | | I | | | I_
107 e G e s S o 10 :_f—wl xD—>|| ——  95%Obs. UL: Am = 1 GeV =
— _—— " LI L L LD L ot ril e ) Tl -y o — ~_ ,,{J AREEELIEL 95% Exp. UL: Am = 1 GeV E
o L__i"""'""" ..-If'...llili.l- - i L"""""'"""""""" — " Mo * 0 5( : mx1)_ 95% Exg. ULf1 s.d.:Am =1 GeV -
3 | | | . :—l--|—.—|- -|——|--|—| T P ol ol . 103 II"I‘U' +1M+1e+11'- — . = 95% Obs. UL: Am = 30 GeV L
. " v — — A, e S = - 95% Exp. UL: Am = 30 GeV =
: ;3—[— o fﬁ AR —————————— N . s - oTHEp UL 120, am-300ey 3
ﬂ . . 1 . . . . . . 1 S~ T By 3 1 2 1
1EI'.'I 1-II'.'I 1Eil'.'l 1ﬂl'.'l EEI'.'I =20 240 260 000 F500 S0 £500 5000 102
(C) "‘T{Tnsp:'“} [GeV] (d) m, [GeV]
» The observed m_ distribution in SR compared with the SM background yields: N A i e T
a) etjj b) ptjj o T t+]] 112
v d) IIljj distributions in the 0 lep + 9] channel in SR. 1601 — 11 éol | 215_ 601 - l251(]l — l3(%),{]l — l3%01+ 1 (; l4{5{]
m(x,) [GeV.

Reference: arXiv:1905.13059v1
29" International Symposium on Lepton Photon Interactions at High Energies, 5-10 Aug 2019, University of Toronto, Toronto (Canada)



	Slide 1

