LES HOUCHES

- People and topics:

M. Spira, M. Kraemer: NLO ttbarh_0, ttbarA calculations at TeVatron
and LHC

P. Skands (w/ PYTHIA team): ttbar + jets, hard jet rates in PYTHIA 6.3,
possible impact on ttbarH at LHC

R. Frazier, S. Gascon, A. Nikitenko (with M. Spira, F. Maltoni,
F.Piccinini and ALPGEN team): ttbarH(h_0), H(h)=»2gamma in
CMS

F. Maltoni (w/K.Paul, T.Stelzer, S.Willenbrock): t+H+q at LHC
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M. Spira, M. Kraemer: NLO ttbarh_0, ttbarA calculations
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Dittmaier, Kriamer, S.

“ Calculations for LHC, ttbarA/ttbarh_0 ratios to follow for proceedings
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P. Skands, C.Oleari, S. Schumann, J. Campbell and S. Gascon): ttbar + jets, hard jet
rates in PYTHIA 6.3, possible impact on ttbarH at LHC

Sjostrand, Mrenna, PS

PYTHIA 6.3

» “0'th” approach to matching: improve parton shower algorithm itself
(if doable, gives fast results for “all” processes)

* > Completely rewritten parton showers

- Based on dual description of QCD: partons < dipoles

- Ordered in (lightcone) pT of branchings

Sudakovs ® Priority to high-pT branchings #

- ISR + FSR, QCD + QED _
pirj‘mlz

#(1—2){(m®—m3

(old Q2-ordered showers also still kept as option)

P. Skands, presentation at DIS05



Tevatron: ttbar + 1 jet

CTEQSL, no K-factors

do/dp, (Pb/GeV)
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MadGraph: ttbar + jet

—— Pythia 6.3: p;2 (power)
-------- Pythia 6.3: p,2 (wimpy)
——— Pythia 6.2: Q° (power)
-------- Pythia 6.2: Q° (wimpy)

Jet p;
E1.250GeV, [n|<5, AR=0.4
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P. Skands, presentation at DIS05
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< Compare 6.2/6.3 with other ME codes (NLO,
MC@NLO and SHERPA) and on other
observables. Use pt of the ttbar pair in inclusive
ttbar + X as a first benchmark (first preliminary
plots from the 2"? workshop session=>.....)
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Jetp
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@ Questions raised by P. Skands
study of ttbar + jets events
comparing pt of jets generated with
new PYTHIA 6.3 PS algorithm
(pt**2 rather than Q**2 ordering)
vs. 6.2:

@ Results indicate that new PS _
B

¥
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“ Issue for the workshop: Is the
effect general to other observables,
other processes and to the LHC?

% Possible effect on ttbar H visibility
at the LHC: Comparison underway
of 6.2 vs 6.3 on top of ME
(ALPGEN) within official CMS
framework (comparable
implementation of UE nontrivial
between two versions)
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S. Schumann
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— Sherpa Q_ =30 GeV
— Sherpa Q_ =40 GeV
— Sherpa Q_ =50 GeV

-
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- 22ME+PS

2>3ME+PS

lugm(ththeV)

“ PT of ttbar pair: good agreement between SHERPA, MC@NLO and NLO

particularly at large values

“ Relative insensivity to Q. value
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R. Frazier, S. Gascon, A. Nikitenko with LOTS of help from theorists (M. Spira,
ALPGEN and MADGRAPH authors...): qq, gg=>ttbarH(h_0), H(h)=»2y in CMS

P <q
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& 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
T | pp —> 1y it

SM Higgs production
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Signal Cross-sections--SM

CMS

Imperial College

Beenakker, Dittmaier, Kramer,
[ Plumper, Spira, Zerwas, hep-ph/0107081, 0211352
1 1 1 L 1 1 1 I 1 1
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LO Background Cross-sections:Partial List

Imperial College

(8
<
N

Irreducible: Reducible: Process o Generator
Process o x BR (1 W->1v) Generator 1Y + 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)
Wryy 23.6 fb MG (2) vy + 4jets 15.3 pb AL(3)
Zyy 27.0 fb MG (2) Y+ 2jets 60.3 nb AL(3)
TEQ5SL, n;w>80 GeV + Y+ 3jets 26.8 nb AL(3)
(1)>p;,>20 GeV, 1 <2.5 Y+ 4jets 9.1 nb AL(3)
(2)2p;,>15 GeV, 1,<2.7 vY+ Sjets 2.5 nb AL(3)
(3)>py;,,>15 GeV, n, ; <2.7, AR(L] or j,j)>0.3 tttt 2.9 fb AL (4)
(4)Dpy;, .15 GeV, m,, <2.7, AR(Q,Q or 1,j)>0.3  IERALESN 3.4fb AL (4)
ttbb 1.1 pb AL (4)
ttbb + 1 jet 1.2 pb AL (4)
bbbb 3.5 nb AL (4)
bbbb + 1 jet 2.9 nb AL (4)
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Issues (Th/Exp) + Wish List mperil Colege Z

& Incorporation 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 (eval ate possible
differences in distributions of discriminating variablesa
| tching, correct hard jet rates and effect
: isibility (PYT 6.2 vs 6.3.., -urrently (W))
Evaluation of irreducible component of all reducible backgrounds at particle
level for
First handle on ‘dangerosity’
Finalize size and strategy (preselection?) for samples for full
simulation

Detailed simulation study for CMS physics Technical Design Report, complete

particle-level study (at least) for proceedings.......
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F. Maltoni (w/K.Paul, T.Stelzer, S.Willenbrock): t+H+q at LHC

t-channel (first studied in 90’s by
Diaz-Cruz & Sampayo,Stirling &
Summers, Ballestrero & Maina,

Bordes and Van Eijk)

Signature: 3 b-jets, 1 lepton +

1 forward jet
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Single top + Higgs production at the LHC F. Maltoni

LHC
All channels

o (Ib)

Bro (Ib)

N BT | P
Yoo 120 140 - egv) 180 200

m, (CeV)

o pp @ /5 =14 TeV

e the t-channel gives the largest contribution, about one order of magnitude smaller than
tth (note the different fall off, though)

e for m; < 120 GeV we expect a cross section of about 100 femtobarns
— no hope for h — v, but what about h — bb ?
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3 b’S F. Maltoni

R reduaibic b ttj : rodueible bkg

db-tag (low luminosity)
tZ  thh i &5
Detector cuts \ B R o | 810 100

| — | < 23 GV 0Aa3 4 430
It = 2,00 = 50 GV {44 26 13
myg; = 250 GeV 0.:35 0.5 0.25 -

Events with 30 fb~! 10 10 rd

Suzanne GASCON-SHOTKIN IPNL/UCB Lyon I Report of 2nd session, SMH WG, 20 May 2005




LES HOUCHES

algorlthm (PYTHIA 6 3) Wlth SHERPA, MC@NLO and MCFM

with ttbar + jets benchmark at LHC, extension to other
observables

“ Evaluation of impact on ttbarH visibility at LHC (CMS case)

“ Completion of ttbarH(h_0), H(h)=»2y at particle level with CMS
including complete ME treatment of irreducible and most
reducible backgrounds

£ t+H+q at LHC : Actively searching experimental ideas to improve
visibility!
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Triggering

& Probably triggering on the ‘OR’ of the following triggers is
sufficient:

Di-photon trigger: P, > 40, 25 GeV
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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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Resu Its to be provided Imperial College

& Signal efficiencies and significances for a range of interesting masses
& Reconstructed 2-photon mass peak

& Insight into instrumental and misidentification backgroun ¢
electron faking photon) which only can only come from,a

2D/MSSM h'

Signal efficiencies and significances for a grid of interesting or benchmark

points in parameter space

Reconstructed 2-photon mass peaks

Contribution/update to exclusion plot in tan 3 vs. m, phase space
Possible extension to models beyond the MSSM
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Backup imperial College
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B ac ku p Imperial College Z
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Imperial College
London

CMS
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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
Handle to beat down QCD background and recongtiies orlirnzlrYy Varis,
deend nce_onhsiLIERERe). e solutionghiaiigiNGHNNSH NN IEHIE]

t < A it i gt £
g el 1 ) B L L e

I '
ag fusien i ‘
g snsneggasal |

If Tau...

| §|

g of MISSM: gluon fusion production channel
ven top-stop degeneracy (maxirmal mixing) , not
ction channels.
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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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