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THE STAHDAFID MODEL

ITICIe ysi C i
ccount for
. __'f;

he theorized Higgs
- Boson, however, if
~ added to the
- Standard Model,
would allow particles
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jal Invariance
./ : |eld

Spm zero field that carries a non-zero

hypercharge extends through all of space .
— breaks gauge invariance, but in a subtle, help', |
way

- Lagrangian is invariant, but the vacuum is ng
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rges re Ieft handed partlcie§ are

oub ts rlght handed particles arew E

.- ‘,‘3% ets

acuum

— Because the quantum numbers of the vacu
are non-zero, the symmetries are effectlvel
broken =

.'- F
F
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fleld stays symmetric when you take +v w U

hen you take —v, the vacuum does not have t
'symmetry of the orlglnal Lagrangian

- emitted when SSB occurs
NOTE: p and A are potential energy parametqﬂr.-""'
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// |ggs-
ne Boson
|ve Higgs
ays before it
éaches our detectors
- — Decays into two
weak force bosons,
which then decay into
leptons and neutrinos

B ity
RO e b

/
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/ the nggs Boson rea y
olem: hadron colliders produce

.'4.-;r SiOnS
ool oy
- — Background elimination
- —Isolated signal will appear as some new

physics that we haven't seen yet
__* Mass peak, ME Lgetc.—no one knows yet
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ons 2 muons
rs exist (4 electrons, taus)

- > other physics processes will also occ
ol rlng the collision that could be mlsmterpret d

4 ‘asa Higgs decay :
« Our goal is to remove these processes so
we can find the Higgs signal amongst th|s

0E round
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tibar->Wb (W->1v
= ggbar/gg->Zbbbar (Z->2l)
~ « qgbar>ZZ->4l

' o Obwously, the muons need to be
Jiscriminated jzafiaach other
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/./ S, We classﬁy the"':"muo

rent types

4 G bal Tracker, Calorimeter, Stand
_ Each muon is spatially different from the ,i'-'-?; 1
others ’

— By segmenting the muon paths, we can
_ ._gnalyze the stages much easier
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Key: " Em
Muon
= Electron
=== Charged Hadron (e.q. Pion)
= = = - Neutral Hadron (e.g.Neutron)
= ====Photon

Silicon
Tracker

. Electromagnetic
. }|!ll] Calorimeter

Calorimeter

Transverse slice
through CMS TRACKER

Superconducting

Solencid

STAND ALONE

Iran return yoke interspersed
with Muon chambers

- ] I =
I -
T Bcvrnay, CERM, Febraomay 200
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/ ropo: ed to use tracker muons alo
al muons to increase significance

_--te custom-made ROOT files on the
- CMSSW to retrieve Tracker Muons
~ — Calorimeter Muons
— Missing Transverse Energy
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d is acce pted T
/ ROOT files for phyS|cs anaIyS|s b
' ,»,f- eaI decay angles, momentum, energy, MEJr

|gnal Discrimination
We analyzed the physical processes to

discriminate between signal and background

— Decay angles, momentum, missing energy, what a*“
- etectors accept
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Slgnn‘lcance increase of
- about 11% when tracker
muons are added

' mH = 20{} GeV:’c

s

CMS Preliminary
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» Hits in the calorimeter
towers (will ZZ have
them)

— Relaxation?

LETHARGY |* L4
| Rests

i |

Il 1 T 1

I

Probably not...
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