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Abstract
A search for a high-mass Higgs boson is performed in the H — W W — (vfv decay channel using pp collision data corresponding to an integrated luminosity of 13.2 fb—1, collected at a centre-of-mass
energy of 13 TeV by the ATLAS detector at the Large Hadron Collider. Different hypotheses are tested, including heavy Higgs with a narrow width approximation (NWA) and a large width assumption
(LWA). Three orthogonal event categories are defined for the search: one ggF quasi-inclusive category where the VBF phase spaces are excluded and two VBF categories where the VBF signals are dominant.
No evidence of a high-mass Higgs boson is found. Upper limits on o7 x BR(H—W W) as a function of the Higgs boson mass and width are obtained in the mass range between 300 GeV and 3 TeV.

CONF note: ATLAS-CONF-2016-074
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We are searching for a heavy Higgs beyond the Standard Model e id / anti-id: leptons required to pass / veto the lepton identification

. : _ —1
Data: LHC Run 2 (year 2015 + 2016) data with [L dt=13.2 fb" " at 13 TeV e Anti-id leptons have looser requirements to improve the statistics

Signal hypotheses: a heavy Higgs with a narrow width approximation (NWA) or large width Z+jets, non-WW diboson, H125: small contribution. Predicted from simulation (ggF component

assumption (LWA) interference with WW also considered)

Mass range: 300 GeV — 3 TeV

Heavy Higgs production modes targeted: a) ggF  b) VBF Dominant Systematics

e Signal QCD scale uncertainties on category migration: 30% (my = 300 GeV) — 90% (my = 3

TeV) for VBF 1J and 25% — 40% for VBF 2]

e Top (WW) background jet energy scale and resolution uncertainty: 9.8% (16%) and 12% (23%) in

Event Selection VBF 1J and 2J SRs
VBF 1] phase space: N = 1, |1;| > 2.4 and min(] An; o) > 1.75 e Top (WW) background generator uncertainty: 17% (35%), 48% (48%) in VBF 1J, 2J SRs
VBF 2] phase space: N;.t > 2, m;; > 500 GeV and ]ij j\ > 4 Similar in CRs — Extrapolation uncertainties from CRs to SRs remain small
Signal Regions (SRs) Control Regions (CRs)
SRgep SRvBF1J SRvBr23 WW CRgor | Top CRger| WW CRyBF1J Top CRyBF
Preselection cuts: prlf’ad > 25GeV, pSTublead > 15GeV, 3rd lepton veto, myy > 10 GeV Preselection cuts: plTea‘d > 25GeV, p?’r“blead > 15GeV, 3rd lepton veto, myy > 10 GeV Results
Npjet =0 Npjet =0 Npjer = 1 Npjet =0 Npjet = 1
|Angy| < 1.8 |Angel > 1.8 ||Ange| < 1.8| (|Angy| > 1.8 or —
Myp > 55 GeV Mmyp > 55 GeV myy < 55 GeV) - .
P = 15, Gev perd = 15 Gev e = 95, Gev et 5 95 Gev Event yields (from final fit): see table [1
p%ll)lea(i ~ 30GeV pgrublead ~ 30GeV pgllll)lea(l =~ 25GeV pglpblead > 15GeV
max(my) > 50GeV max(mlfv) > 50 GeV - - .
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excluding VBF1J n;| > 2.4 m;; > 500 GeV VBF1J and VBF2J phase space phase space
. > 106_5' T T > E 77Tt 3 > 104 S L T =
and VBF2J phase space | min(|A7n;|) > 1.75 |Ayjil >4 ® E ATLAS Preliminary  +daw Porew 3 & 10t ATLAS Preliminary  +daa Worew 7 G [ ATLAS Preliminary  +-daa Wotherw 3
: o 10°E . = 9 *YE _ F Q - _ i
W / : miss S Y E s=13Tev, 13210 [JogF nwaz0o  Top S B E (s=13Tev,132f" [Jvernwasoo  Top 3 B giL (s=13Tev, 132" [Jvernwasoo -~ top ]
mYy = \/QPTE'}‘DISS<1 — COS<¢E — gb T >) @ 104|;— MWW evy ggF SR [ Jagr nwa700 [ weets _;I @ 103;_ MWW - evpy + 1 jot VBF SR [Jvernwa 700 [ wHiets —;. @ S evpy + 2 2 jets VBF SR [JvernwAa700 | wHets 3
é = Bww B z+jets 3 § = Bww B z+jets 3 é 10? :_ Bww B z+jets _:
w 10 E 222 SM(sys [ stat) 5 w 5 _E 222 SM(sys [ stat) E_ w % <o~y 222 SM(sys [ stat) %
How SRs and CRs defined: o T - I :
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e Most cuts are optimized to have the maximum sensitivity, i.e. |Angy|, myy, plTead, etc. 10 E : E » ]
: : : o | 4
e Cuton max(m?f ) (also pSTublead) is used to reduce W+jets and Z+jets contributions o 10° .‘

e Cuts in VBF1J phase space are mainly used to gain VBF sensitivity

Data / SM
Data / SM

Data / SM

e Some cuts are inversed / changed / removed from SRs to define CRs, i.e. [Anll| (myp), Ny, €tc. — E
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* DT mainly used to improve WW purity in WW CRs m; [GeV] m; [GeV]
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Background Estimation
Top, WW: dominant backerounds. Four normalization scale factors (NFs) are used for the main o
P, 5 (NEs) Conclusion
backgrounds (Top and WW) : : .
— | e Luminosity 1s improved and mass range ex-
NFTTEET, NFToree 'WWCR: ggF-Inclusive
e NFs are determined from final fit us-  SR: ggF-Inclusive tended with respect to previous results.
TopCR: ggF-Inclusive SR Top CRyop || WW CRyop
WW| 5300+ 400 430 +90 | 1430 + 120 . . .
ing SRs and CRs Top-quark 4200 + 400 20560 & 210 900 + 100 e No evidence of a heavy Higgs boson is found
Ziv% 557425  46+12 107+ 1.0 .
NFWW-VeFL Wets 450 £120 260 £80 | 105 % 30 in the mass range between 300 GeV and 3 TeV.
e WW background in VBF 2J SR is €s-  sRr: VBE 1-Jet WW(CR: VBF 1-jet VV| J23x12 ] S7x4 |885:+34
: Backgrounds | 10790 + 110121330 + 180 2530 = 40 .- :
L i e e Upper limits are set on oy X BR(H—=WW) in
timated using MC prediction NFTop-veE | two scenarios: NWA and LWA.
| | ‘TopCR* VBE ‘ Table 1: Event yields
SR: VBF 2-Jet . v ' : .. :
e Aim at paper publication with Run 2 (full year
W+jets: small contribution. Derived from data using “fake-factor” method (same as 2015 + 2016) data (~ 36 f b—l) SOON.
H—W W _coupling analysis). Fake-factors (FFs) derived using di-jets samples
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