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Running (again) since ~2003
p-pbar, sqrt(s)=1.96 TeV

Data recorded May 31 shown at ICHEP July 31!
Up to 3.0/fb of good data analyzed
~14% data quality loss, ~75% overall efficiency
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SM Higgs production
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Low mass: h->bb

High mass: h->WW

BR for SM Higgs

Higgs Mass  (GeV)
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h->bb, h->gg infeasible

Need W/Z+h, h->DbDb - suppressed!

vy suppressed by 4™ gen., but may still £ b
be powerful at very low mass =
1T, uu might be useful, but drown by Z Et; :
background? g

: 0.001

h->WW (and ZZ7)
Shining stars!
(but BR drops off fast at low m,) "™

Where exactly is the LEP limit?
Should be <114.4 GeV... ~110 GeV?
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Tiny cross-section, but relatively clean

Advanced photon-ID Neural Network >

Di-jet and y+jet measured in data
Data agrees with Pythia re-weighted to DIPHOX

Limit ~ 23x SM @115 GeV, but may work at LHC
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Preliminary

Signal has large ME, and ME_ significance

ME, is not aligned with either lepton 10
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Higgs is a scalar, .
leptons are more aligned

qq->WW (spin %2 quark, spin 1 boson),
leptons are less aligned

Z->Il is also back-to-back, not aligned
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Artificial Neural Net used to separate signal '
- Trained against weighted sum of all backgrounds

10

- Each lepton channel independently

- Each mass (every 5 GeV) independently

~30% more sensitive than
cut-based analysis
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Flat systematics:
- Lepton efficiencies (2-8%)
- Lepton momentum scale (2%)
- Theoretical cross-sections (7-10%)
- Jet->lepton fake rate (10%)

- QCD normalization (30%)
Change in NN output
when varying jet resolution
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Backgrounds are large!

Systematics under control
- but further understanding will improve sensitivity
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Output of NN used to set limits at 95% CL every 5 GeV

CL, method with log-likelihood ratio test statistic

D@ Pieliminary, L=3.0 fii! e ObservediLimit
H—W™"W" semnmn Hxpected Limit

xpected 1o
xpected £2-a

Limit / aipp—H)x BRH—W "W

Standard Model =i1.0

120 130 140 150 160 170 180 190 200
My (Ge%’cg}

COLUMBIA [ JNIVERSITY Andy Haas

mmmmm= [N THE CITY OF NEW YORK 4th SM Famlly’ CERN _ 4:/9/08 Sllde 15




Need to learn exactly how
to draw the purple line
as a function of m_

- gg->h enhancement
- BR(h->WW)
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Only include gg->h signal

(This plot has VBF too,
~10% effect)
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CDF has a similar result
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Need to combine!

Machinery in place and
used extensively for
SM combinations

Will give sqrt(2) times
more sensitivity

Include h->yy ?
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4™ family enhances gg->h cross-section dramatically!
t et 4o AMPCeE %S

- cue ST

DO already has sensitivity to a
~130 - 200 GeV Higgs (in 4™ family model)
(~120 - 220 GeV if combined with CDF)

Precise interpretation in 4™ family model and D@ / CDF combination underway...

With full Tevatron data and analysis improvements,
sensitive from LEP lower limit (110 GeV?) to ~240 GeV?
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' k
Postulated in the 1960's as a way Quar ts
to give mass to the W/Z bosons cbit’ g’b

Can also give masses to fermions

Only Standard Model particle
not yet observed!

Gluons
e What is its mass?

 What are its couplings?

 |s it a fundamental particle?

e |Is there just one Higgs boson?

Higgs Boson

« Whyism <<m/?
(hierarchy problem)

A critical piece of physics we know very little about!
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H—bb H—-WW

(low mass) (high mass)
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All pre-selections kept as loose as possible
- Cut out regions with almost no signal

- Cut out regions that could not be well modeled

Final state e e [ef

Cut 0 Pre-selection lepton 1D, leptons with opposite charge
and pl. > 10 GeV and p7 > 15 GeV
invariant mass M, = 15 GeV
it njer < 2 for plet > 15 GeV and dR(u, jet) > 0.1

Cut 1 Missing Transverse Energy £ (GeV) = 20 = 20 = 20)

Cut 2 p== > 7 > 6 =5

Cut 3 M7 (£, E,. ) (GeV) = 20 = 30 = 20

Cut 4 Ad(p, ) < 2.0 < 2.0 < 2.5
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W+jet selection, like-sign
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