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» Theoretical need for the Higgs:
The Standard Model Higgs
Higgs decay channel
CMS detection of Higgs channel

» Analysis at CMS: Example: H->ZZ->2¢2b

CMS features for the channel
Cuts

MC comparison

Conclusion

» Alternatives to the Higgs



Theoretical Background

Fig 1: (a) Potential energy with no
Higgs field (b) Potential energy

with Higgs field




But actually how does the Higgs work?
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Leptons




Choose a channel!
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Search for Higgs at CMS
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» Taking advantage of the large BR
to hardrons BR(Z->qq)=70%

H->77Z -> 2l2q o BR(ZZ — 2l2q)= 20 * BR(ZZ —
41)

o BR(ZZ — 2l2q)= 3.5 * BR (ZZ —
2]2 nu )

» Drawbacks:
o Low jet resolution
o Large background from Z+jets

» Decay is well reconstructed, closed
kinematics (no Missing ET)

o Good for exclusion and discovery
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Background

Affects the accuracy of b-tagging
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And swap a g for a b => H->ZZ->2¢2b

» Channel features:

: T2 3
o B- tagging (tracker) = CMS ECAL Test Beam
. . = 12} esolution in 3X
o High resolution of Ecal Y aas |
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o High precision
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Fig 3: ECAL resolution at
different energies
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Monte Carlo @1/1b
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Conclusion plot at CMS
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So, 1s there Higgs??

F i
So far, no!

Improvements: " 09 :‘
More data!

Better understanding of CMS => Reduce systematic errors
Pile up: needs investigation! *
Else: Exotica:
Technicolor
SUSY
Extra dimensions
Anything else, depending on your
creativity

'1- Supersymmetnc
"shadow " particl




Dear Higgs Boson,

We know you're out there. We can feel you now. e know that you're afraid.
You're afraid of us; you're afraid of change. We don't know the future. Ve didn't
write this to tell you how this is going to end. We wrote this to tell you how it's going
to begin.

As you know, our Large Hadron Collider has had some setbacks due to a.... uh...
"transformer malfunction" but we know it was you. You sabotaged our machine. We
hope you've been enjoying your vacation because we're scheduled to restart in
September 2009 and we're pissed.

....s0 run and hide, asshole. Run and hide. If you should get careless and allow
yourself to get detected by the Tevatron, we are going to be supremely disap-
pointed; because we want to find you first, and when we do, rest assured we are not
going to publish right away. YWe're going to teach you some manners first.

Love, e

CERN
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