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Overview

Tevatron Run Il, pp at s = 1.96 TeV

45 publications in calendar 2006!

o 30 (and counting) in 2007
1= 0 CDF Preliminary . .
i | Heavy Flavor = CDF Published >5O new I"ZSUH'S since Apr‘ll O7I
" M Theory
These results cover the full spectrum
w of CDF physics capabilities:
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This talk will show only a few recent results!



CDF Run II: luminosity

Collider Run Il Peak Luminosity
3.20E+32 3.20E+32

2.80E+32

i!... - Increased luminosity entails
increased analysis complication
425 - key to increased integrated

. .1..%  luminosity is lifetime and reliability
w - expect 6-7 fb! by 2009
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- Lifetime measurements:

Heavy flavour physics

- B, oscillation
* B baryons £,

- B+, BO, Bs and A, (1fb1)
- Bs->KK lifetime (DPNC analysis) ! '

. A]_"S . : A
+ DY mixing i
* Rare decay searches:

- B->hh
- B*2>uu K+, BO>urw K*, Bi2>urw ¢ (1fb1)
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Bs oscillation 21517 e Sy fow
After (30) evidence CDF - Py %Jr A
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+ Same dataset (1fb!) -0.51 i
» Use PiD and NN to improve tagging -1 |
-> X2.b increase in stat. size 150 PRL 97, 242003 2006
b (t,g,at) 3 1+ EADcos(Amr) le-”f D .35
’ 1+ & T CDF Run Il Preliminary L= 1.076" M. [ps’]
of
- Fit"amplitude and fixfrequency - -
- Scan Through frequencies S TN | /{‘F
- Fourier analysis has a max at Ed x
true oscillation frequency 2! \df
- Unbinned max likelihood fit: T~ data
oL — cosine with A=1.28

Am=17.77 + 0.10 (stat) + 0.07 (syst) ps-!

-IIlIIlllIlllIlIIllIIlIIlIIIllIllIIIIl
0 005 01 015 02 0.25 0.3 0.235
Decay Time Modulo 2n/Am, [ps]

IV, /V,,| = 0.2060 + 0.0007 (ex)*981 . (the)



B, lifetime differenge @rimemer e

Large AT ;=I'| —I'\; -> sensitivity to
mixing induced CP-violating phase ¢,

- Standard Model: AT, ~ 0.096 ps, ¢, ~ O

- Large |¢,| -> new physics!

To) 103 - — Fit

T — Signal

.1 Background

® CP-even
2

w5 10°;

_'g -

© i

c i

@

O 1ot

Separation of B, (CP even) and B, (CP odd)

by angular analysis on Bs->J /vy ¢
-> Mass, angle and lifetime fit

Assuming no CP violation:

AT,=0.076 _ 0p5"0%9(stat)£0.006(syst) ps12 os

ct =456 + 13(stat)+7(syst) um
AT, agrees well with SM and DO result

Allowing CP violation:
*Bias for AT, and ¢,observed in foy MC
*Quote p-value and confidence region
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QCD

Inclusive jet production
Di-jet production
Z/W+jets cross sections

» Inclusive b-jet cross section
(DPNC analysis)

- b-bbar dijet production
(DPNC analysis)

Z/y + b-jets
(DPNC analysis)
* W +b-jets
W + c-jets
Diffractive di-jet production
b-jet shapes

Calorimeter-level jets

,,,,,,,,,

Hadron-level jets

Hadronization

Panton-level jets

7y

Underlying event



for new physics, test of the SM..

Inclusive jet cross section

Jets are a key probe: Fundamental in measuring top mass, search

- Highest q2? scale currently achievable EDF FRun Il Freliminary
- Wide p; range
5 rapidity regions:
- sensitivity to pdf over a
broad kinematic range
- measurement at large x

->
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b jets at the Tevatron

THE STUDY OF b PRODUCTION PROPERTIES IS AN IMPORTANT TEST TO pQCD

Proton structure b-jets as experimental input:

(p_ ) Q_ ) t * include most of quark
dolpp = BX) _ dolgq/gg/qg = bX Qe p~t  fragmentation remnants
dp,(B) d p, (b) | small dependence

NLO QCD  Fragmentation ON fragmentation
* wide P spectrum

1fDF HAS MEASURED THE INCLUSIVE B-JET CROSS SECTION

CDF Runll Preliminary
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bb di-jet production

- bb cross section and correlation
gives info on production mechanism
» good test to nlo vs lo predictions
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CDF Run Il Preliminary
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Z/y + b-jets ) 7
Y J , i
q 2y
SENSITIVE TO b CONTENT IN THE p PDF Q
MAJOR BKGD FOR SM HIGGS (e.g. ZH, H-> bb) g
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EWK gauge boson physics

- WW/WZ production W W
- Leptonic W

- Leptons + jets (DPNC analysis) b

+ Evidence of ZZ production

- W mass
- W width H

+ WWZ couplings X 80
* W charge asymmetry |



WW/WZ semileptonic search

Sensitive to Triple Gauge Coupling and non-standard ZZy
LARGE branching ratio with respect to leptonic channels

WW Production

v
W

u
T
i st d

# Events / 4GeV

Signal:
-1 central e/u

‘Met >25 GeV

->1 jet (P1>156eV)
oww TXBR = 1.81 pb
owz "xBR = 0.28 pb

Signal Region

Dijet Inv. Mass (GeV)
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Background:
‘W(lept) + jets
Z(lept) + jets
*QCD, t-tbar

Use NN to discriminate

owwXBR <3.4pb 95% CL
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Top + Higgs + ...

- Top

- Top mass in all-jets , ,

channel * Higgs (fb*) _

- FCNF t->Zq - H>7t SUSY Higgs

- Search for single top - H>WW ME-based

- Top Production analysis

- Top Charge - ZH>1Ibb 2D-NN and
- W helicity (DPNC andlysis) MET fitter analysis
- V., - CDF limit

- New Phenomena

- Search for New Particles Coupling to Z+jets
(b ->Z+b) in 1.1 fb-?

- SUSY trilepton combined limit - 0.7 to 1 fb-!
- High-mass dielectron (Z' search) - 1.3 fb-!



W helicity in t decays 17"

W helicity in t-decay fixed by m,, my,, V-A structure of +tWb vertex
- f=f 4 ~30%, f,=fipn~70%,

f =f,~0.036% in SM e

. /P —— N W . M. direc-
- fully reconstruct (lepton+jet events) L onatp
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L= 2 f,= 0.61+0.20(stat)+0.03(sys)
o T R 7 S B i T f.= -0.02+0.08(stat)+0.03(sys)




t-quark mass

Mass of the Top Quark from CDF (*Preliminary)

Rt;nfgogi};%fton ¢ 167.4+10.3+4.9
i i 176.1 £ 51+ 5.3

hr i o 186.0 +10.0 + 5.7
Dilepton: Template tt p, 169.1+ 52 + 3.1

‘Di(|132[3)tgr;:b'[;emplate tt p, with xsec. 170.7 + g:g +36
'Dilepton:?emplate lepton py 156+ 20+ 5

(1800 pb"')

'Dileplon: v weight 5.0
(1800 pb') 1720+ 74 £ 3.6
‘Dilepton: Matrix Element "
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dilepton channel:

‘All-Jets: M2 +W

(oaappy™ U 1711+ 2.8+ 3.2
‘All-Jets; M2

(1020pb") 1745+22+48
ek K 1705+ 1.3+ 1.8
Tevatron March'07 B
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CDF Run Il Prelfiminary (1.8 fb”)

Most precise measurement: lepton + jets channel
* ME Method: (new!! Sept07)
M;,p = 172.7 + 2.1 (stat+syst) GeV/c?
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Mo, = 170.4 £ 3.1 (stat) + 3.0(syst) GeV/c?



M, & SM Higgs expectation

- Radiative corrections dominated by top and Higgs loop

-> allows a constraint on the Higgs mass

Leptons channel: W-> ev,W-> uv
Fits to:M, pr, Met
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Mw=80413 + 34(stat) * 34(sys’r)
Preliminary SM Higgs fit:

(with new Tevatron top mass)

M, =76%33,, GeV

M < 144 GeV (95% CL)

M <182 GeV (95% CL) LEPIT exclusion
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95% CL Limit/SM

SM Higgs search summary

CDF II Preliminary

T T T T
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New 1.9 fb-! search for
ZH->vvbb not yet included
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The results shown are 95% CL limits for the SM Higgs.
In case of (e.g.) MSSM or SUGRA Higgs or similar,
results no longer apply



Integrated Luminosity (')
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Summary and perspectives

- The accelerator complex is working well

- More data is nhow collected in one week than what was
used to gather evidence for top

- In the fb region many interesting processes at
the boundary of the Standard Model

+ CDF is performing well to study physics in this region

— 30mAfhr |
— 25mA/hr
—20mA/hr
— 15mA/hr

[&2] -~ =] w
3 1 ! 1

Expect 6-7 fb-! by 2009

Given good perspectives CDF
is discussing the possibility
to run in 2010
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