Electroweak unification

Forces Merge at High Energies A
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Massive problem...and a solut
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The Higgs mechanism illustrated:

’Particle in higgs field



Higgs production and decay

~ 20 x Tevatron
for m,=120 GeV

[ I\IIII|

LH(

200

300 400 500

R
M, [GeV

0
]

00

o x BR (pb)

1 0 E T T T ;
- \s=7TeV -
1e WW - Fvqg 3
10" ‘ WW — I'VIT S|
. "'\ 77 51Ty ]
107 3 ‘\ 77 — I'ivw
R ™ ) :
; 77 — M1
107 €
s e, -
FWH — Fvbb JY Vziim i
ZH — I''bb g=udscb 1
_4 1 1 | 1
10700 200 300 400 500

Higgs boson mass (GeV/c?)

LHC HIGGS XS WG 2011



Constraints on the Higgs mass
from LEP and Tevatron

(assuming there is nothing else than the Standard Model)

August 2009
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A LEP Higgs boson




H — yy candidate
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Events / GeV
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A discovery
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Higgs — ZZ candidate

Run Number: 189280,
Event Number: 143576946
Date: 2011-09-14, 11:37:11 CET
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H — WW candidate
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Events / 5 GeV

Data - Background
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Higgs couplings to dibosons
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Spinless particle?
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