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Higgs Production and Decay

Inclusive Higgs cross section is
quite high: ~ 1pb
= for masses below ~ 140 GeV,

the dominant decay mode H - bb
is swamped by QCD background

= at higher masses, can use H - WW()
decay mode

The best bet below ~ 140 GeV appears to
be associated production of H plus a W
or Z (“Higgsstrahlung”)

= |eptonic decays of W/Z help reduce
the background
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Backgrounds
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D@ Trigger System
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Triggering on ZH - e*e'bb

= Single Electron Trigger (EM_MX_SH):
= L1: CEM(1,15), L3: EM(1,20,sh)

= Efficiency = 96.0 %

= How does jet activity influence this trigger?

= Compare trigger turn-on for MC with and w/o requiring an additional
EM_MX SH has no jet bias!

reconstructed jet present:
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Event Selection

= Electrons:

= Quality cuts
= EM fraction > 0.9
= |solation <0.15
= Shower shape cut
= Track matching

= Acceptance cuts
= |n| <2.3
" pr> 20 GeV/c

= Mass window cut:
= 80 <m,, <100 GeV/c?
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= Jets:

= Quality cuts

EM fraction
Hadronic fraction
Hotcell ratio

Number of towers containing
90% of jet energy > 1

Remove fake jets

Require separation between
jets and electrons

= Acceptance cuts

Inl < 2.3
pt> 20 GeV/c

= Jet energy correction
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Z+jets studies (1)

Data to MC comparisons
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Z+jets studies (2)
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Z+jets studies (3)

Study of jet properties in Z- e*e- events
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Z+jets studies (4)
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Summary & Outlook

* Properties of Z( - e*e")+jets events have been
studied as a first step towards Higgs search in
the ZH - e*ebb channel

= Kinematic properties of events have been
compared to Monte Carlo simulations

* pb-tagging studies are underway
= More data coming up soon
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w Current Limits on the Higgs Mass

80.6 — T T 6

| —LEP1, SLD Data - o® -

~ had =
: LEP2. pp Data — 0.0276110.00036 il
80.5 68% CL . -~ 0.02747+0.00012 N
= ] 4 -------- Without NuTeV —
GJ “ ] -
O g0.4- — st i
=3 | ' |
. 2 — 1
80.3 — l i
my, [GeV o | | :
80.2 114 :?'0 0 . F’Irellmlnary 0 Excluded - A Preliminary

130 150 170 190 210 20 1 (')0 400

m, [GeV]

1.
w () w ()
/ wi_J w
b
Connection between Higgs and

EW parameters via higher order
loop corrections allow estimate

my, [GeV]

Global fit of EW data to m,, gives upper limit (95%
CL):

m, <193 GeV/c?

Direct LEP measurements give lower limit (95% CL):

m, > 114.3 GeV/c?

of m,.

University of lllinocis at Chicago

Marc Buehler APS  April 2003 12



P Em—) %% qmm—p = Run 1: 1992 -1996
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D@ Detector Upgrade

= Significant upgrades for Run lI:
= New silicon and fiber trackers in a 2T
magnetic field

= Preshower detectors in front of
calorimeter

= Improved muon system

= New DAQ and trigger systems

" TMuah Tracking

= Main commissioning efforts:

» Tracking Trigger
= Forward Proton Detector (FPD)
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Higgs Discovery Potential

= The Higgs discovery potential for
the Run Il Tevatron has been
evaluated (hep-ph/0010338).

= A joint effort of theorists and both
Tevatron experiments, using a
parametrized detector simulation.

= Main conclusions:
= Discovery cannot be made in a

single channel alone; data from

combined CDF /DO thresholds

=
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= Must improve understanding of
the background and signal . .
processes and detector NGEd fb-1 datasets fOI‘ nggs stUdleS !
characteristics.

= Advanced multivariate analysis
techniques are vital
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