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TeBaTpoH nocnegHne Tpu roga pabotan Ha NPOEKTHOW CBETUMOCTU, U 3a 1 mecsl
paboTbl HAbMpan NHTerpanbHy CBETUMOCTb bonbLle Yem Bo BCEM Run |.
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Tevatron achievements (1985 — 2011)

Run I: 1992 — 1996, Run 1I: 2001 — 2011

Discovery of elementary particles: B*,, ¥, =, Q%, =%

Creation of hydrogen antiatoms

Confirmation of a direct CP-violation in 2-pion decay of neutral kaons

Discovery of top quark (1995), discovery of single top quark production

First direct registration of tau-neutrino

Precision measurements of masses of top quark and W boson

Discovery of B, oscillations and determination of the oscillation frequency (2006)
Exclusion of a mass interval of the Higgs boson

Measurement of jet cross sections over 8 orders of magnitude

First superconducting high-energy accelerator
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DZero detector
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5 |— Muon Chambers

Shleldlng

1.9 T superconducting solenoidal magnet; 1.8 T iron toroids



PNPI Readout electronics for 50 000 mini drift tubes
Software for the data acquisition by our electronics
Software for the electronics interface
Repairing of electronic blocks
Reprogramming of the electronics
Calibration of the DO Calorimeter
Participation in shifts
Participation in data analyses
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Physics program

Search for SM Higgs boson

Limit on the B.° to pp branching ratio

CP violation studies in B,? system

— Mass difference Am,

— Lifetime I'{ and lifetime difference Al

— CP-violating phase @,

High precision measurement of W boson mass
High precision measurement of top quark mass
Precision measurements of the top quark production cross section
Studies of the top quark properties

QCD jets studies

Di-boson production

Search for non-SM Higgs boson(s)

Search for SUSY in many modes

Search for high mass resonances (Z’ etc.)
Search for extra dimensions



Publications

32 publications in 2010
Very good first part of 2011, already 34 publications,
Aiming at breaking the year record of 46!

247 total
= D@ History of Journal Submissions —
e
%" : 26 papers in the first six
* % months of 2011, Best ever
# of papers/6 months.

Last updated 09/27/2011 Year



2010: DO+CDF excluded a Higgs boson with a mass of ~ 158 - 175 GeV

2011
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Mass of the Top Quark

August 2011 (* preliminary)

CDF dileptol ° 167 4 +11.4 103+ 1.9)
D&-1 dilel&mﬂ_ ¢ 168.4 +12.8 (+12.3+ 35)
CDF-ll dilepton & 17064 3.8 6 22+31)
DE-l dilepton N i 1740+ 3.1 £ 1828
CDF-l lepton+jets ° 1761+ 7.4 (+51453)
DiZ-1 lepton+jets H_'_Hmur]i 5.3 (+3.0:38)
CDF-Il lepton+jets 1730+ 1.2 go6=1.)
D@-1l lepton tjets * 1748+ 1.5 H0.B£12)
CDF-I alljets 135_{) +11.5 (#1004 57)
CDF-II alljets * | 1725+ 21 (+14+15)
CDF-I track °

CDF-Il MET+Jets *

Tevatron combination

Atlas lepton+jets *

CMS lepton+jets/dilepton *

1669+ 95 +5.0x29)
1723+ 26 (11BL18)

1732+ 09 (0608
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¥iidof = 8.3/11 (68.5%)
1750+ 28 00827

1734+ 3.3 (1927
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2010: M=173.3 +/- 1.1 GeV/c?
2011: M=173.2 +/- 0.9 GeV/c?

For the first time AM, <1 GeV/c?



Direct measurement of the mass difference between top and antitop

lk
quarks CPT: the mass of a particle = the mass of its antiparticle
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Top pair spin correlations

In the SM, the spin of the top and the spin of the antitop are produced correlated

C=(N,-N (N, +N) -1SCsS+1 Cg, (NLO)=0.78 +0.03/-0.04 for qq

do/dcos0,°dcosO, = (1 — C-cos0,°cos0,)/4
tt - WDbWDb—-Eévb+Eévb

5.3fb" €é+ 2jets; L+ 4 jets C.. =0.66+/-0.23
03 DIQI | : —No srl,winlco‘rr.l ]

R R SM spin corr. Evidence of SM spin correlation
0.2 at 3 standard deviations

ATLAS: C__..=0.34 +0.15-0.11

E ....... ] meas

- | : Cq, = 0.32

0.1

coS 81 CcoS 82



CDF Run 0/1
DO Runl

CDF Run 1I
Tevatron 2007
DO Run i
Tevatron 2009
LEP2 average

World average
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Tevatron expected final uncertainty in Am,, — 0.015 GeV

m,, = 95 +/- 27 GeV



Events/(8 GeV/c?)

CDF VS. DZero

Events/(8 GeV/c?)
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Evidence for an anomalous like-sign dimuon asymmetry

A=(N** - N-)/(N** + N-) a=(N*- N’)/(N* + N’)
B —-ux B —p'x

SM — A=a= — 2.3(0.6) * 10 z: - DO, 6.1 1"
Mesons p; > 1.5 GeV and p, > 6.4 GeV, e é:?ﬁlcl;:ﬁgesianﬁ%lfsample
or p; > 4.2 GeV, but p; < 25 GeV 041 N
As <5 mm 0.21 .
reversal of the magnetic field oL ...

0 5 10 15 20 25
Main background - from K-mesons el et
Fraction of muons from K-mesons - ~16% 6 b
Asymmetry of muons from K-mesons - ~ 6% 1.5 10° inclusive muons
Contribution to A (a) from K-mesons - ~ 1% 3.7 10° dimuons

A(a) = 0.9% +/-1.1% (stat) +/- 2.1% (syst)

A = -0.7% +/-0.3% (stat) +/-0.3%(syst) A(SM) = - 0.027%

2010: A ;.= -0.9% +/-0.3%(stat) +/- 0.1%(syst)
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Evidence for an anomalous like-sign dimuon asymmetry

2011: A
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Forward-backward asymmetry in top quark pair production

At first order QCD, tt production in pp collisions is charge symmetric
NLO QCD - forward-backward asymmetries ~ 5-10%

Ap = (Nf=Np)/(N; + Ny) N Ay=y,—y,>0 y=In[(1+Bcosb)/(1-fcosB)]/2

First measurements — D0, 2007 0.9 fb-': agreement with the SM within the error bar.

2010-11, CDF: 53fb", ¢+ 4 jets, t —» tvb,t — qgb
The main background is from W + jets

Ay = (48 +/- 11)% for My, > 450 GeV/c?, to be compared with
A, = (9 +/- 1)% NLO QCD prediction

2011, D0: 54fb", €+ 4jets, t > &vb,t— qqgb
A = (20 +/- 7)%, averaged over all M, masses, to be compared with
Aq, = (5.0 +/- 0.1)% NLO QCD prediction

Af, = (N —N-)/(NE + N)
4 = (15 +/- 4)%, to be compared with
tr = (2.1 +/- 0.1)% NLO QCD prediction
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DO in 2012-14 — data analysis

FNAL G-2

David Hertzog:

Dear g-2 Collaborators and Friends,
2011 has been a wonderful year for us!

We are approved

We have received funding

We have developed the official "Project" with great, energetic leaders
We have become a priority at Fermilab

We are central to the US Intensity Frontier

And, we are doing great science whose motivation continues unabated.
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