


(1 IV. Top quark production at the LHC

[1 V. Higgs production at the LHC




and exhibits a peak for M2, = (pa+pb+...)°=(>; pi )’ ~M7

[] For the same reason the production ab — X+ anything exhibits a peak for
M2, ~ M3,

(1 If the decay§ products are observable — we can reconstruct M,;__, €.0.
Z — ete , bb, ...
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1 0(Z) ~ few nh

[1 The background is small

[J basic cuts: |n| < 2.5 and Et > 25
GeV
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° Pr_ff > 7.5 GeV

» 2 SVX tags
[ A¢b5 > 3

® 23 Er <10 GeV



7 — bb
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[J] We can infer p,,; ~ 15; — — > pr (observed). Analogously #r = E,
[1 We define

mgyT = (EeT + EI/T)2 _ (ﬁeT + 51/T)2 ~ 2I_),\eT . ﬁl/T ~ 2:EeTE‘T (1 — COs ¢ey)

[JIn general 0 < mg, T < mg,
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TEVATRON
LEP2

Average

NuTeV
LEP1/SLD
LEP1/SLD/m,

oson Mass

80.452 + 0.059
80.388 £ 0.035
80.404 £ 0.030

*/DeFa9 /1

80.136 + 0.084
80.363 £ 0.032
80.363 £ 0.021




Jacobian peak
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o require 4 jets

e require high visible energy and low
missing momentum

o efficiency ~ 60% and purity ~ 70%



e require 4 jets momentum, isolated lepton

e require high visible energy and low e purity ~ efficiency ~ 80%
missing momentum

o efficiency ~ 60% and purity ~ 70%
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Advantage:

E,+E, = E
Ev+FE, = E,

[1 Solve for p,, E;, and E;, = two
solutions



Advantage
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H — W1W2 S ql(_lg evr.

M3 77 = (Erz + Erz)’ — (Pr.z, +Pr,z)°

2
2 — -
— (\/p%,ee + M% + \/ﬁT -+ M%) - (pT,ee +]15T)2

If p% = 0 then MT,ZZ ~ 2\/p%,ee + M%
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LHC is a top factory!
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0S/B~10"*
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Z + jets — (70 +jets

WW — /lv + jets 17.1
WZ — (v + jets 3.4
77 — (0~ + jets 9.2




[1 After cuts

S/B ~ 78
[1 87k events
for 10 fb—1
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Process Cross-section  Total efficiency
. (pb) (%)

tt signal 250 3.5

bb — lv + jets 2.2 x 100 3x 1078
W + jets — lv + jets 7.8 x 103 2 x 1074
Z + jets — IT17 + jets 1.2 x 103 6 x 107°
WW — lv + jets 17.1 7 x 1073
WZ — lv + jets 3.4 1 x 1072
77 — 1Tl + jets 9.2 3x 1073
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WW, ZZ fusion

Production mechanisms

M. Spira et al.
NLO QCD

o(pp —H+X)
vs =14 TeV
m, = 175 GeV
CTEQ4M
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A. Djouadi, J.Kalinowski, M. Spira







Higgs signal
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» bbjj with b — vfc



» bbjj with b — vlc

o QCD 77jj that are higher order of DY Z — 77



» bbjj with b — vlc

o QCD 77jj that are higher order of DY Z — 77

o EW 77jj: WBF of Z's



» bbjj with b — vlc
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e QCD and EW WWjj production



» bbjj with b — vlc

o QCD 77jj that are higher order of DY Z — 77
o EW 77jj: WBF of Z's

e QCD and EW WWjj production
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Paurv.20 x0.89  x0.29 x0.75 X 0.29 x0.29  x0.29  x0.75 :
+ minijet veto 0.50 0.100  0.043 0.017 0.006 0.002 0.006 | 2.7/1



Psyrv,20 X 0.89 X0.29  x0.75 X 0.29
+ minijet veto 0.50 0.100 0.043 0.017

[1 Contamination from H — WW

My | 115 120 125 130 135

X 0.29 X 0.29 X 0.75 S
0.006 0.002 0.006 2.7/1

140 145 150

B(H — 771)-0 (fb) 0.93 0.84 0.74 0.62 0.51
B(H — WW)-o (fb) | 0.015 0.024 0.034 0.045 0.057

26

0.39 0.27 0.19
0.067 0.072 0.076
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. -1 H = vy
[Ldt=30fb ttH (H — bh)

(no K-factors) H - zZ"7 - 41
H - Ww' = Iy
aqH — qq WW'"
qqH — qq 1T

. Total significance
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* [Ldt=10fb ATLAS + CMS

= [Ldt=30m" (no K-factors)
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