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Tc—:vatron Run ”

Sti” at the Energg I rontier

Tevatron:

* The world's highest-energy particle collider
« Proton-antiproton collisions at ¥ s = 1.96 TeV
» Tevatron is performing really well:
Reach 6 fbt and 7~8 fb-! expected by the end of 20009.
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» Silicon vertex detector (1+5+2 layers) §
« Central drift chamber (8 super Iayers)
e 1.4T solenoid

* Good particle identification (K,x)

« Central/Wall/Plug calorimeters

» Scintillator+drift chamber muon detectors



chatron Status

Peak Luminosity (1/pb/sec) Max: 349.7 Most Recent: 256.3

e Continually establishing new
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lntcgratcd Luminositg

Integrated Luminosity (1/pb)
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FY2009

Run continues
~2 fb1, total ~7 fb1
Shutdown : ~1ng weeks from June

Integrated Luminosity (fb‘l)
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chatron Frospects

FY2010

Fermilab plans to run (if budget allows)
and CDF/DZero are ready

— Another ~2.5 fb?,

FY10 start

FYQ9 start
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]
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~ 1.8 fb-1 delivered in FY08 <

FYO8 start

time since FY04

total ~9 fb1
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SM Higgs Search




Higgs (_ross-section and PR

Low mass Higgs region: High mass Higgs region:
m,,<135 GeV/c? m,>135 GeV/c?
H — bb dominant decay. H — WW dominant decay.
Search for associated W/Z production.  Gluon fusion production search (gg — H).
SM nggs cross section SM Higgs branching ratios
o0~ N —~—
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e 2 opposite sign leptons + MET
« WW from spin 0 higgs
— leptons tend to same direction
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@ H-owwwH-owww

» Also search for same sign leptons for WH ->WWW* —[F £X
e Limit: <1.45 x SM @ M, =160 GeV/c?

CDF Run Il Preliminary j L=361b"
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10+ Ep + 2b jets

Bkg: W+bb, W+cc, W+qq, ttbar, ...

Neutral network (NN) technique
— Limit: < 5.2 x SM @M,=115GeV/c?

Matrix element (ME) + Boosted decision
tree (BDT) technique

— Limit: <5.24 x SM @M, =115GeV/c?
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WH—-lvbb (Combincd)

Updated on Nov 7, 2008

95% CL Limit/SM

Combined result of NN and ME+BDT
Improved by 15%
Limit: < 4.8 x SM @M,=115 GeV/c?

Limlits for WH Combinatlon CDF Run Il Preliminary 2.7 fb"
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Number of Events

4.5 double T tag (high)

ZH — 04bb

2lepton+2b-jets
Limit: < 7.1 X SM
@M,=115 GeV/c?

CDF Run Il Preliminary (2.7 fb™)
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Other] ow Mass Higgs Searches
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CD\: Combined Rcsults

CDF Run Il Preliminary, L=2.0-3.0 fb™
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Updated on Jan 16, 2009
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e H—->WW, WH—> WWW 3.6fb1 results NOT included
e Limits: <3.2x SM @ M_,=115 GeV/c?
<1.7xSM @ M, =160 GeV/c?
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l"'liggs Tixclusion @ | evatron

CDF+DZero combination
Updated on Jul 30, 2008

Tevatron Run II Preliminary, L=3 b’ 1.1
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CDF 4+ DO combined :
my = 170 GeV/c? excluded (95%)

e One mass, 170 GeV, excluded @ 95% CL
« A 15 GeV window [162:177] excluded @ 90% CL
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CDF+DZero projections assuming they perform the same (2xCDF)
Possible improvements:

— Acceptance, Analysis method, jet/MET resolutions, ...

Good possibility to see 3o evidence to a Higgs of 160 GeV/c?
— Doesn’t take data already analyzed into account.

Good possibility to see 2 ¢ excess to low mass higgs or to exclude
at 95% CL if there is no higgs.
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5ummar9

o Tevatron is operating well. Better than ever!

« CDF and DZero experiments are ready to run
FY2010. [ Ldt> 9 fblis expected.

* We are now sensitive to a Higgs of 160 GeV/c?.

« Updated results on higgs search will be shown at
Moriond very soon!

e EXciting results on B and top physics will be
shown by the following speakers.
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% What is a Poosted Decision | ree 7

« Weight W, for each event(= 1 to start)
o Purity: P=2W/J/(ZW+ 2W,)
o Split until minimal #event reached or limit Varl > x1 Varl < x1
of purity reached \
if P>Pmin “signal leaf”
If P<Pmin “background leaf”
* Boosting

— if a signal event is on a bkg leaf or if a bkg var2 > x2 Var2 < x2

* Then training re-performed with the new
weights

event is on a signal leaf I l II

=>» weight modified
19
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