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o LHC: g9 — H dominant
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(i) MSSM

ESB
e 2 Higgs doublets — 5 Higgs bosons: h, H, A, H*

o LO: 2 input parameters: M y,tgs = z—f

e |large radiative corrections:
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M, < My — |M; S 140 GeV T e
Heinemeyer,. ..
Zhang

etc.

e Yukawa couplings: tg3T = g¢%| ng gvl



o LEP2: M}, 5 R 91 GeV, My R 91.9 GeV, My+ R 78.6 GeV

e LHC: g9 — ¢ dominant for tg8 < 10

gg — ¢bb dominant for tgs < 10 .
h — 7, bb
H, A — T+T—7 N+N_
H* — 1u;y F
and VV — h, H — ’7'+’7'_ Plehn, Rainwater, Zeppenfeld

e large tgpl: large MSSM corrections
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I1 HZIGGS BOSON PRODUCTION

(i) Gluon fusion: pp — gg — ¢°

g “00000)

t.bi,bd > ————- P Geordgi,. . .

Gamberini,. ..

g QQQQQJ

e third generation dominant [Z,b: mz; S 400 GeV]

e two-loop QCD corrections: ~ 10...100% F S., Djouadi, Graudenz, Zerwas
[moderate for large tgg8 « b-loop] Dawson, Kauffman

e SM, tg@ S 5: limit m; > M, approximation for K-factor [A < 25%)]

e NNLO calculated for m¢ > M, F  Harlander, Kilgore
= further increase by 20—-30% ~ Anastasiou, Melnikov

Ravindran, Smith, van Neerven
scale dependence: A S 10— 15%

e soft gluon resummation: ~ 10% F  Catani, de Florian, Grazzini, Nason
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e SUSY—QCD corrections [gluino-squark-quark loops]: ~ 5%
Harlander, Steinhauser, Hofmann

e QCD corrections to squark loops:
decouple gluino contributions as first step <« adjust renormalization

g g q > > q
g g g
(N
I~~\
g t,b »---H
| 7/
(e
g

P P
I~~\ I~~\
't,b >---H t,b >»---H
| 4 | s
7 7

g ooy g w00y

heavy squark limit: effective Lagrangian Dawson, Djouadi, S.
«— recovered in massive calculation

Coulomb singularities at gg thresholds — spikes
[« agree with derivation from Sommerfeld factor]
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(i) W/Z fusion: pp — W*W*/Z*Z* — h/H

q >

W, Z Cahn, Dawson
Hikasa
""" h, H Atarelli, Mele, Pitolli

W, Z

q > >
o VV — h, H — 7-—|-7-— important @ LHC Plehn, Rainwater, Zeppenfeld
e QCD corrections «+ DIS: ~ 10% for o Han, Valencia, Willenbrock
S 20% for do Figy, Oleari, Zeppenfeld F

(iii) Higgs—strahlung: pp — W*/Z* — W/Z + h/H

W,z

Glashow,. ..
Kunszt,. ..
q N hH
e QCD corrections «+— DY: ~ 30% Han, Willenbrock
2—|OODZ S 5% Brein, Djouadi, Harlander F

e clectroweak corrections: ~ —10% Ciccolini, Dittmaier, Kramer
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(iv) Bremsstrahlung: pp — tf + ¢

t g “TCO00 —>—— ¢

N
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t
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dominant

e tth — ttbb important @ LHC

e possibility to measure top Yukawa cplg.

e QCD corrections [SM]: ~ 20%

Kunszt
Gunion
Marciano, Paige

Gunion,. ..
Drollinger,. ..

Beenakker,. ..
Dawson, ...
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(v) Bremsstrahlung: pp — bb + ¢°

b g o000 —>——250

N
AN @0 ______ @0

b g T ——0b

dominant
e bb + H/A dominant for large tgps

e measurement of tgpg

e QCD corrections large: < 100%
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large logs from phase space integration — bottom PDF
resummation = DGLAP evolution
® NEW Processes:

b g oo —>——>b
Dicus,Willenbrock
Stelzer, ...
________ #° X Balazs,. ..
Campbell,. ..
2 A S 4 Harlander, Kilgore
NNLO NLO
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e factorization in high-energy limit: [Msz\/p%b-l-mg]

— gR g 57 .
aMz, — Mz, \2rn Y %9 [ Mpy=my—0
mp
Agg(z) = Pyg(z) + M—%bw(l — )

e total cross section:

2 a2
Pog®g® g ox
m2 M2, \27 9959595 %%

~"

2

7
log &
p

}MTb:mb_)O

= crucial condition:
do_(2—>3) 1
XX
d My, My,

up to Mpp ~ pp
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gg — bbh (NLO)

bb - h (NNLO)

o(pp — bbh + X) [fb] |

Vs=14TeV
U= (2m, + M )/4

Dittmaier, Kramer, S.
Dawson, Jackson, Reina, Wackeroth
Harlander, Kilgore



e accuracies: dMy/My ~ 1073, 6T/ ~ 10%, ratios of couplings:
2 10%

CVhat’s the sense of sports? Its

Ni% - —gz(H,Z)/gz(H,W) useless. The most beautiful ti-
;NE 1__ —— g¥(H,1) / g°(H,W) me in my life was at the work-
;:éi : —gz(H,b)/gz(H,W) shop on physics at future col-
<l 56 liders in La Thuile, 1987. We
: _________ without syst. uncertainty started to discuss about physics
B ATLAS + CMS at 9 am and finished after mid-

0.6/ night each day...

L dt=300 fb
| N -

each
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Duhrssen,. . .



IIT CONCLUSTONS

e Higgs particle searches at the LHC belong to major endeavours

e LHC will find at least one Higgs boson [light scalar] (Recht!!D

e Most QCD corrections known
= large corrections in several cases
remaining theoretical uncertainties:
~ 100% — S 15%

e programs available including the NLO corrections:
HIGLU, VV2H, V2VH,. ..

e NLO MC's: MC@GNLO, MCFM
include NLO corrections to many background processes, too



SUSY Decays

e new decay modes into SUSY particles: ¢ — x¥, qq
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e if Kinematically possible — important (g: 3rd generation)

HDECAY



og/bin (pb/GeV)

e SUSY decays: ¢° — x9x§ [LSP] = invisible Higgs —Er if prg > 0
= gg — #%¢g dominant
NLO corrections [m; > My, pry]: 60-80%
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