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g . - CMS
Topology and Motivation-l -

& An SM or two-doublet neutral Higgs boson produced in association with a tt
pair with H(h’) — yy shares the following minimal signature with the WH and
ZH channels just discussed (O.Ravat, M. Lethuillier [IPNL]):

2 isolated high-pt photons with m =m,;: fully reconstructible mass peak

1 isolated high-pt tagging lepton from a t decay produg
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Topology and Motivation-I| peta olege

& Advantage: & Disadvantage:
@ Presence of tt pair: high-multiplicity events @ Relatively low cross-section even compared to
Less vulnerable to QCD background than WH/ZH WH/ZH
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Backgrounds

Process: Generators (All LO):

ttyy (+ njets)” ALPGEN, MADGRAPH
bbyy + (njets) MADGRARH, COMPHERazg
Wy (+ njets)™ Zyy (+ njets)” ' and

"’Y(’Y)’ g . -..- o

W(Z)+tt (+njets), W(Z)+bb
(+njets)

kW+mZ (+njets) ,tbbar (W) + j,
t + jets, Wtbbar + jets
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Backgrounds

PI‘OCGSS: Generators:
& Reducible:

Wy (+ njets)™ Zy (+ njets)™ MADGRAPH, ALPGEN
kW+mZ (+njets) ALPGEN
W(Z)+tt (+njets), W(Z)+bb (+njets '

bbtt (+njets), bbbb (+njets), tttt

YYj! Y”s (+njets)
my +njets, tbbar (W) + jets, t + jets,
Wtbbar + jets
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Signal Cross-sections--SM

Imperial College CMS

Beenakker, Dittmaier, Kramer,

o(pp — fiH + X) [fb]
Vs =14 TeV —_
My = 120 GeV
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Estimated Number of signal events,
ttH,H->vyy (HQQ & HDECAY), K-factor~1.4

Higgs Mass (GeV)

After 30 (1/fb)

After 100 (1/fb)

115
120
130
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41.6
39.3
32.0
22.6

138.6
130.9
106.8
75.2




I - - CMS
Signal Cross-sections--MSSM -

3 0 Effecitive Cross-Section for tth with h Decaying to Two Gammas
2-doublet h (MSSM) with Varying Mass of Pseudoscalar Higgs A and TanBeta

& HQQ + HDECAY

& Would be wonderful to

have NLO cross-sections! Tan Beta =5

B O
o N ® © =

dPossibility to eventually
use FAMOS for simulation

of intermediate points,j o /A

tion (fb)
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. CMS
Current Methodology

* ME generated events (ALPGEN/MG)=>PS & hadronization w/PYTHIA 6.225

A priority 1s proper treatment of ttyy
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. CMS
Current Methodology

 Priority 1s proper treatment of ttyy

\\Type 2”
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. CMS
Current Methodology

 Priority 1s proper treatment of ttyy

“Type 3" Cross-section

Both from t decay prods.
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- mperial College M5
&¥ MC Tuning - ttgg Backgrounds | 7| =
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CMS

Example — P, of 2"9 highest P, gamma for ttgg types Il & llI Imperial College

* Plots below generated with AlpGen
* Mean P, 1s lower in background by 8-10 GeV
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LO Background Cross-sections:Partial List

Imperial College

_.m
e
N

Irreducible: Reducible: Process o Generator
Process 6 x BR (1 W->1v) Generator Ty + 1 jet 70.0 pb AL(3)
ttyy (1,2,3) 1.6,6.1,49fb | ALMG(1) (1,2) vy + 2jets 60.4 pb AL(3)
bbyy 221 fb MG (1) vy + 3jets 33.1 pb AL(3)
Wyy 23.6 fb MG (2) VY +4jets 15.3 pb AL(3)
27.0 fb MG (2) Y+ 2jets 60.3 nb AL(3)
v+ 3jets 26.8 nb AL(3)
v+ 4jets 9.1 nb AL(3)
vY+ Sjets 2.5 nb AL(3)
tttt 2.9 fb AL (4)
tttt + 1 jet 3.4 fb AL (4)
ttbb 1.1 pb AL (4)
ttbb + 1 jet 1.2 pb AL (4)
bbbb 3.5 nb AL (4)
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Selection %

 Several available variables to cut on

e Typically
— Higgs mass window (+/- 1.5 GeV, if My known

p, of 2-gamma resultar
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Issues (Th/Exp) + Wish List

ncorporation of ‘delicate’ SM background processes in ME generators:
ttyy (+ njets) Wyy (+ njets) [in test]; tty (+njets), bbyy+ (njets), Wbbaryy (+ njets).. [to
come soon]
& NLO cross-sections for myriad SM background processes
& NLO generators for myriad SM background processes (evaluate possible
differences in distributions of discriminating variables wrt LO S
rrect hard jet rates and effect =

Eva nent of all reducible backgrounds at particle
level for
First handle on ‘dangerosity’

Finalize size and strategy (preselection?) for samples for full
simulation
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. : CMS
Institutes and Manpower

& University of Bristol : Robert Frazier, Dave
Newbold

& IPN Lyon: Suzanne Gascon-Shotkin,
Morgan Lethuillier, Damien Mercier

J Imperial College London: Sasha Nikitenko
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