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SM Higgs Pro duction and Decay
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even in one Higgs boson
case,there are many
possibilities

. discussa few aspects
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Gluon Fusion: Example h®! W*W
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result for NLO Xsections
. no masspeak possible
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SM Higgs Overview
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recent cortributions from vector bosonfusion (VV ! ggh®)
explanationsand exampleswill follow ...



Some Motiv ation of VBF: h?9 !
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VV ! qgh® hastwo energeticjets in the nal state

. jettagging: E1(j),  (J;]), m(J; ), and few additional jets
. appropriate jet requiremens allow to reducethe badkground
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More VBF: h°! W*W and h9! ¥

exploit kinematic properties of jets in all vbf channels
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comparedto gluon fusion, signhalto badkground is higher in vbf
. h%!t W*W is almost badkground free
. h%!t *  seemsnot to be accessiblavith gluon fusion

other ass@iated Higgsproduction channelsarein generalcleaner,
too, but crosssectionsare much lower
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Higgs Mass and Width
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properties of h® areimportant to distinguish betweenthe models
. massdetermination is possibledirectly by tting masspeaks
. width only indirectly from conbination of evert rates
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Higgs Couplings
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. No precisiontests, but sensitive to sizabledeviations from SM




Higgs Spin and CP

useh®! Z79z°%1 41 ewens (here200GeV < m;, < 400GeV)
. de nition of decg planesand angles and

my = 250 GeV
[L =100 fb”
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. simulation of 2! 4 processfor signaland Z°Z° badkground

. simple selection: , pr, leptonisolation,m; 2 ,my 2

. Subtractbgin and dist.: Ng s s = 130 41 114

. obtain parameters , andR from t of and distributions

. compareparms. with theory for spin= 0,1andCP = 1
discrimination possiblefor L;,; = 100f b * and m;, > 230GeV

v from h° pairs dicult in SM, but tan = v,=v; in 2HDM



Events for 60 fb™' / 30 GeV

tan Measuremen t

rate of bb’=H°=A° tan 2in h°=H°=A°! * mode
require exactly oneb-taggedjet ) low g, but high

. comparerates with theoretical predictions( = 23%)

main experimerntal uncertainty: luminosity 5%
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rate measuremenfrom tH production with H !

. obtain H massfrom t to transversemassdistribution

uncertainties: bg shape, bg rate, energyscale

In the tan measuremet) . = 10%is takeninto accourt
resultsin 5% to 8% precisionfor Lj,; = 300fb !

H ! tbdoesnot cortribute a lot




Nev / 10 GeV/c? with 30 fb™!

Radion ! h°ho

Randall Sundrum model (5 dim.) with scalar eld
possiblesolution to hierardhy problem
main parameters: , ,m andm;, ) study - -plane
gg! ! h°°®! kb is mostpromising channel
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SUSY Cascades

mSUGRA point : mp = 500 Ge¥, my;p = 500 GeV,
tanp =2, Ap=0, L <=0

Typical event topology
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scascadesequire quite special conditions, in particular masses

. complicated nal state with missingE+ and many b-jets
massreconstructionwith the two b-jets closestto ead other
relatively low badkground, mainly combinatorial
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Conclusions

Higgs physicsis arich eld at the LHC
. standard searhies. parametermeasuremets . exotic signals
. ATLAS and CMS will be capableto do most of it pretty well
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