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Tevatron Proton-Antiproton Collider
C.M.E.=1.96 TeV
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Tevatron Luminosity

Collider Run Il Integrated Luminosity
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| m-eekly Integrated Luminosity —— Run Integrated Luminosity |

~3.3 fb1 delivered (initial Run Il target 2 fb-1 achieved)
CDF/DO are recording ~85% of the delivered luminosity
Run until April 2010 (for 6-9 fb-1)
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The Detectors

Two General-Purpose Detectors: CDF
Electron acceptance In| < 2.0 |n| <
Muon acceptance In] < 1.5 |n| <
Silicon Precision tracking |n| < 2.0 |n| < 3.0
Hermetic Calorimeter | < 3.6 |n| <42 In=-Intan(6/2)




Tevatron Goals for Run Il (cbrF Tbr)

Higgs Physics

Properties of the Top Quark
— Top mass

— and any anomalies
— Single top quark production

Precision Electroweak Program

— W boson mass and width

— Gauge boson couplings (Wy, Zy, WW, WZ, Z27)

— AgofZ

Search for New Phenomena

— SUSY, Z"/ W~, Topcolor, Leptoquark, Compositeness, ...

Precision QCD at Large Q?

Constraining the CKM Matrix
— CP violation in the B system
— B, oscillation frequency Am,
— Rare B decays ( B spectroscopy )




Higgs Physics

Higgs Boson Search at Tevatron

Production Cross-Sections

Branching Ratios
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low-mass (m,;<135) Higgs Boson; _
decay: dominantly into bb ~ b tagging
production: WH, ZH ~ leptonic W/Z decays provide best signature

high-mass (m_,>135) Higgs Boson;
decay: WW, ZZ ~ leptonic decay enhances S/N
production: gg fusion




Higgs Physics

CDF Search for low-mass (m_,<135) Higgs Boson
WH — fvbb, ZH — visbb, ZH — ¢+¢~bb (with £=e,u)

¥ Low signal rates in enormous backgrounds
Slackceiickd plots are for double SECVTX b-tagged events (least BG)
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Higgs Physics

DO Search for low-mass (m_,<135) Higgs Boson

. 0
g wL=17 M7 W 2jets | 2btags E ,pLL=17fb" W + 2 jets | 2 b-tags
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Higgs Physics

CDF Search for high-mass (m,>135) Higgs Boson

H—WW—=lvlv

CDF Run Il Preliminary _[ Ldt=1.9fb"
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Charged leptons from Higgs decay
tend to have small opening angle
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Likelihood ratio:

expect S/IN~1.6/6 @ M_,=160 GeV




Higgs Physics

DO Search for high-mass (m_ >135)
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Higgs Physics

SM Higgs Sensitivities

CDF 1l Preliminary
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Higgs Physics

Combined SM Higgs Search

Summer 2007

Combining 28 NN/LR/mass distributions
Without DO update for Winter2008

Tevatron Run II Preliminary
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Higgs Physics

Prospect for SM Higgs Search
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Properties of the Top Quark

decay kinematics Cross section
t'—Wq search resonance production

T—tAy search

single top, Vy, W helicity
spin correlation

top mass | |
width/lifetime branching ratios

top charge FCNC _
t—=H"Db, ty

~30 results using 1 — 1.5 fb! available: Summer2007
(updating for Winter2008 using ~2.5 fb1)

So far the data are consistent with SM




Properties of the Top Quark

Top Quark Mass
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Properties of the Top Quark

Top Quark Width

2-tag Reconstructed Top Mass (GeWcz)
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Properties of the Top Quark

Top Cross Section and R

CDF Run Il Preliminary (1.12 fb'1) . Data
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Properties of the Top Quark

Mz and Z°
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Properties of the Top Quark

Top FCNC

In SM BR(t—Zq) = O(10-14)

cf. BR(b —»sy)= O(10%)
BSMs predict up to O(10-?)
LEP limit BR(t—Zq)<13.7%

Mass 32 (95% C.L. Upper Limit)
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Properties of the Top Quark

Single Top Production

s-channel t-channel
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Precision Electroweak Program

W Mass

CDF PRL paper accepted

CDF Run | @
80433+ 7
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Precision Electroweak Program

W Width

CDF PRL paper submitted *extracted width
OPAL 199610140

T, =(1948:67)MeV | L3 218x014
JAIdof [fit range] = 17/21 ALEP 214x014
yIdof [full range] = 21/29 DO 223X018
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+
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, .

#Events/5 GeV

100 150 200) 4, 16 18 20 22 2.4
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PDG 2007 and update for 2008




Precision Electroweak Program

W and Top Mass in MSSM

__ experimental errors 68% CL.:

LEP2/Tevatron (today)
Tevatron/LHC

— ILC/GigalZ

both models EEEEE] 7

Heinemsayar, Hallik, Stockinger, Webar, Waiglain 07 7]
I T I | L1 1 | Ll .

170 175 180 185
m, [GeV]




Precision Electroweak Program

Di-boson Cross Sections:

Exploring to nggs and New Physics
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Search for New Phenomena

7t channels (MSSM Higgs?)

TETM+'T“TM channels

CDFRun Il 1.8 fb1 | |
MSSM ¢—1t Search
Preliminary
600 .
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Constraining the CKM Matrix

B. Mixing and Am,

CDFRunll 2006 =1.0 b D@ Run Il Preliminary <

[\
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Rare B decays

By —pu

e In SM B_—up is suppressed (FCNC)

— SM predicts RGNS RO

« SUSY can enhance BR (@large tanp)

A
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B (B, > p) and Cosmological Connection

95% CL Limits on B(B s — pu) mSUGRA at tanf= 50
* Arnowitt, Dutta, et al., PLB 338 (2002) 121
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B spectroscopy

B, Lifetime and Mass

DO Run Il Preliminary 1.3 fb™![C—J Total Fit CDF2 Preliminary
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B spectroscopy

=, Discoveries
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SUMMARY

Approaching to the SM Higgs detection

3o evidence for Higgs of 110 GeV, 150-175 GeV
or, exclude Higgs <190 GeV
with further analysis improvements and luminosity reach of 7 fb!

Top properties are being explored. No hints of beyond
the SM physics, yet.

Achieved initial Run Il precision goals on M, M,,,, Am,
Improving further.




