Search for tHqg flavor-changing neutral current interaction in H— bb, lepton+jets channel with CMS Run2 data
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Introduction Event reconstruction (2)

« FCNC in top-Higgs-quark (up or charm) interaction e Input features e No significant excess from the SM prediction is observed
»Highly suppressed in the SM due to GIM mechanism »Pr, 1, mass of jet (j), dijet (jj), trijet (jjj), top quarks e Exclusion limits are set
»Branching fractions can be improved up to 1073~107 in BSM »>AR, Ap, An between (], J) (). J), (J)) lepton), etc. »Result of 2017-18 datasets are simultaneously fit to data in the
»Good window to new physics considering large top quark mass »>b tagging discriminator values combination with 2016 results taken from [1]
and Yukawa coupling of Higgs boson and fermions e Reconstruction efficiency CMS Proliminary 137 16 (13 TeV) CMS Proliminary 137 6™ (13 TeV)
« Data taken by the CMS detector at LHC during Run2 (2017-8) are »>81-86% (STFCNC), 76-79% (TTFCNC), 78% (SM tt) 8 0L pper s ' I-I|ut 8 o0 L. pper s ' I-Ilct
newly analyzed and combined with 2016 results [2] > Improved by 5-15% compared to kinematic fit [1] bmz;_ - E§E§§§§i;z:::3:z:z::z:z _ b102; - EEEEEEE?SZ?EX?ZEEEE E
« Example kinematic distributions for STFCNC (left), TTFCNC (middle) - Opserved ] Opserves
Datasets and event selections and SM tt (right) hypothesis ok =
» Data: Final state with single muon or electron, 101 fb™ 1000 e s s gt 2w wie w  miner ] 3 woE mi i W vk mae - - _
« SM backgrounds: tt, ttV/H, single top, V+jets, VV, QCD (V=W,2) 5 o i bR %3333;53"‘" " T S B jjji‘ag”‘ T S ne S E
» Signal: Single top (ST) and tt (TT) FCNC, H— bb decay _ -
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»>Assuming anomalous coupling x for Hut and Hct channel § e g B i W/////% » Observed (expected) limits on branching fraction (95% C.L.)
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o . t Signal extraction and Systematic uncertainties
> & O00G00000C /¢ . . e 1D limits are interpolated by assuming linear relationship between
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ST FCNC, 1 lepton + 3 jets TT FCNC, 1 lepton + 4 jets ; »Reconstructed distributions from jet assignment are used Kiqe = Bt — Hq)F %ut | }gt _1
L | _ » Post-fit BDT score distributions in Hut channel: Hat Hut Het
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» Jet assignment with Deep Neural Network (DNN) " g R : :
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vs all the other combinations, using MC samples : ' ]
CMS poimnay 0195 (5=19Tey  CMS Pobminay 101f67at (s=13TeV _ CMS poimnay 101 " at Vs =13 Tev L e L L Y
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Well reconstructed E e e Limits are improved by factor 3-6 comparec Wlt‘]_2016 results
jet permutation o E 1+ The most stringent limits on tHg FCNC, H— bb channel
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