A. Nikitenko Imperial College, UK /ITEP Moscow

ORCA analysis of qg->qqH, H->WW*->2|, My=120 GeV

could be a discovery channel at the very beginning of

LHC running
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check with orca selection efficiency of cuts from

D. Zeppenfeld et al PL B 503 (2001) 113-120

optimized for light Higgs ~ 115-120 GeV search
(ME + smeared (ATLAS) detector)



backgrounds to be estimated

backgrounds for ep + P7™'SS final state

tt->bbWW->2| (32 pb) in CERN will be done with pythia (as in ATLAS case)
QCD WWH+2j, TT +jj in CERN will be done with pythia (as in ATLAS case)

EW WW+2j, TT + jj in CERN will be done with ME input from D.Z.
(Karl Jacobs provided ATLAS implementation code)
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backgrounds for ee pp + P ™SS final state
all bkg above + QCD /EW Il +Jj & ZZ + |]
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how to suppress 33 pb from tt->bbWW->2| ? ()
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how to suppress 33 pb from tt->bbWW->2| ? (lI)

Signal
Signal only after cuts (1)-(2) Signal only after cuts (1)—(2)
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Jets from tt are central M;; from tt Is softer

- rapidity separation
- mini jet veto



how to suppress TT and bb ? (I)

‘contour cuts”

Signal only after cuts (1) (8)
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how to suppress TT and bb ? (ll)

“contour cuts” from D.Z et al paper
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also veto events with Xt >0 and My = Mgz



comphep+pythia+orca analysis by A. N.
v.s. ME+smeared detector by D. Zeppenfeld et |l

cuts are as in the paper D.Z. et al PL B 503 (2001) 113-120 o, b (A.N.) o,fb (D.Z)
cross-section qq->qqH, H->WW?*-> ¢ |1 + Py 6.38
(1) > 1 jet E;’>30 GeV, P>20,10 GeV, |n' | < 2.4, AR;; > 0.7 2.25 D.Z.Er’> 20 GeV
(2N ™ -06<N jgpr <N J"*-0.6,1 31x1N 32<0 1.96
(3) MJJ>600GeVs|nJ1'nJ2|>42 1.66
. . min _ max _ 1.64
(4) no JetS ET > 30 GeV with nj; 0.6< Ny <n J 0.6 D7 ETJ > 20 GeV
(5)m|; <60 GeV, @ < 140° 1.49
(6) veto on X >0, Xpp> 0, | M - My | < 25 GeV 1.32
(7-8) 50 GeV <Myt (WW) <My + 20 GeV (140 GeV) 1.12 L65
(9) Aq(l 1, PyM%) + 1.5 P > 1800 and 12 Ag(l 1, Py™SS) + P; > 360 ° 0.96 1.48
(10) P;™SS > 20 GeV if P < 50 GeV (against bb) 0.95 1.46 x 0.89=1.30
0.81 0.92

(11) m ;> 10 GeV, Py™SS> 30 GeV for ee, up analysis

not too much different !




M+(WW) reconstruction

M T(WW) — ( (ETmiss+ ET”) 2 (PTmiss+PTII)2 )1/2

Signal only after cuts (1)—(6)

two (virtual) W’s are almost at 0.1

the rest in the Higgs frame => orca
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	cross-section qq->qqH, H->WW*-> e m + PTmiss
	6.38
	D.Z. ETJ > 20 GeV
	D.Z. ETJ > 20 GeV
	1.65
	(1) > 1 jet ETJ>30 GeV, PTl>20,10 GeV, |hl | < 2.4, DRlJ > 0.7
	2.25
	(2) h Jmin - 0.6 < h lept < h Jmax - 0.6, h J1 x h J2 < 0
	1.96
	(3) MJJ > 600 GeV, | h J1 - h J2 | > 4.2
	1.66
	(4) no jets ET > 30 GeV with h Jmin - 0.6 < h J < h Jmax - 0.6
	1.64
	(5) m l l < 60 GeV, f l l < 140 0
	1.49
	(6) veto on Xt1 > 0, Xt2 > 0, | M tt - MZ | < 25 GeV
	1.32
	(7-8) 50 GeV < MT (WW) < MH + 20 GeV (140 GeV)
	1.12
	(9) Df(l l, PTmiss) + 1.5 PTH > 1800 and 12 Df(l l, PTmiss) + PTH > 360 0
	0.96
	1.48
	(10) PTmiss > 20 GeV if PTH < 50 GeV (against bb)
	0.95
	1.46 x 0.89=1.30
	(11) m l l > 10 GeV, PTmiss > 30 GeV for ee, mm analysis
	0.81
	0.92

