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Higgs, Top and Boson Boson Scattering
Six fermion(+g) simulations at the LHC

E. Maina
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Phantom

Ballestrero, Belhouari,Bevilacqua,E.M.

" Dedicated event generator
= Complete 2—6 O(a®)+0O(a*a?)
" q:9,— 1, f5 f, fsfg O(a®)+O(a%as?)

99 — fif; 13 T4 1sfe, 99— 909 45 13 1, aq—9gg f4f, {531,
" Exact matrix elements. No production®decay or EVBA
" Fast

" One-shot: generates unweighted events for all processes
simultaneously

" Efficient: good mapping of phase-space

d,9,—d49, 93 d4 v covered in Phase1.0 Accomando,Ballestrero,E.M. hep-ph/0504009 -
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An interesting example: 3d —

1046 diagrams

It includes:
— W+W-
— /\W-
— /\W-

Higgs = WW

« W-W- — W-W-

o V-
o V-

— W-W+W- 2 Higgs — WW channels
— LZ\W- Higgs — Z2Z

Adaptive Integration + multichannel

Two steps: *Grid generation

*Event generation: one shot

<l

<l

// u
Z T
S W5~ @
S 3
_
5 L
< 1 - H
zZ < W- ' _
;3 = v
<
——
d
u
— - T
Zs al
2 Z 7 d
S S
< 9
< 1 - H
W= < W- " _
;3 = v
——
u
d
— - - -
T
“ e
W AV
S W
2
P)
G
a We ~_ 5
-
——
u



After: Top veto, W mass cut

qq—>4qlv .
PHASE vs PYTHIA S R
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PYTHIA has only LL in EVBA approximation



PHASE vs MADEVENT

uu—uuqquyv Single process
gq=u-dbar,c-sbar

Lepton angular distribution (W center of mass RF) I

€ ol — madovent MADEVENT: qgWVeDecay
égooos;— —Pphase
stk Could produce exact result
e Long CPU time
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qgq—4qlv(Ew) M(VW)>800GeV +p+E+n+M; cuts

Small sensitivity to MH in SM range = SM predictions well defined.
Not just counting exp
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Accomando,Ballestrero,Bolognesi,E.M.,Mariotti JHEP 0603(2006)093 hep-ph/0512219



Internal gluon QCD corrections

with G. Bevilacqua

Includes qq—tt
No external g

(Torino)

All gg—4qglv processes
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Phantom 1.0

" Fast, efficient, dedicated event generator
= Complete 2—6 O(a®)+O(a*a.?)
" Exact, complete LO ME

Projects:

m t-tbar: spin correlations
m qqWW—-qqlviv
m Alternative models of EWSB



qgq—4qlv

Particles type diag | #proc(2+1)
csducsuv 4W 202 6 + 2
UTUUCS LV 2Z2W 422 6+ 2
UTUCCCS LT 2Z2W 422 10 +1
UTSSCS T 2Z2W 422 10 + 1
wTbbCs T 2Z2W 233 15+ 0
ddddcsum 272W 422 6 + 2
ddcecs v 2Z2W 422 10 + 1
dds3cs v 27Z2W 422 10 + 1
ddbbcs v 272W 233 15 + 0
CCCCCS PV 2Z2W 1266 3+ 2
cebbcs v 27Z2W 466 10 + 1
SSSSCSUV 2Z2W 1266 3+ 2
s5bbCs T 2Z2W 466 10 + 1
bbbbcs T 272W 610 6 + 2
waddespw | 2Z22W+4W | 312 15+ 0
cesscspuv | 2Z2W+4W | 1046 6 + 2
TOTAL 141 + 20

All particles outgoing

Adding udecs, e ¢u, CC
=1K processes
16 amplitudes

2 basic sets of diags

Total: 5 basic sets
AW, 2Z2WN, 47
29Z2W, 293Z
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