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Outline

= Collaboration
- Recent physics results

- Perspectives on a possible FY 2011 run
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The CDF Collaboration

Europe
North America ¢ 21 institutions

¢ 33 institutions

Asia
¢ 8 institutions

The CDFE Collaboration
¢ 15 Countries

¢ 62 institutions

¢ 602 authors

iR

3 Kevin Pitts: DOE S&T Review, June 30-July 2, 2009

2% Fermilab



H- Physics Output
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- Averaging 30 Ph.D.’s per year
- So far in calendar 2009:
100+ CDF talks given in conferences
28 papers submitted (more than one per week!)
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H_ Luminosity Performance and Projection
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Running through FY10 will yield 12.0 fb!

FY11 start

l

12 7 fb-1 of data for analysis

1 Running through FY11 would yield

10 9-10 fb—! of data for analysis
FY10 start
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Real data for FY02-FY09 \
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Integrated luminosity (fb1)

anticipate 4-5 fb-1 results for
2009 summer conferences
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Tevatron Run II, pp at\s = 1.96 TeV

Heaw Flavor 9 Discoveries
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€ Open new research
< Increase precision

Test for New Physics

: ~9 orders
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Precision: M,

Mass of the Top Quark (*Preliminary)

CDF-I di-l 167.4+10.3 + 4.9 CDF TOp Mass Uncertainty
_ o (all channels combined)
DO-I di-l 168.4+12.3+ 3.6
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CDF-II di-| 1712=87+59 11" 2fb" 4fb" 8fb’

- —
DOl di 1747+29+2.4
@

ERFLE] 176.12 5.1 5.3

—.——

: DFR
DO-1 14] 180.1+ 3.9+ 3.6 CDF Results

A M(total) GeV/c?

‘CDF-Il 14] 1721+ 0.9+ 1.3 Run lla LJ goal (TDR 1996)

DO-11 14 1737+ 08«16 Scale A(stat) /\L, Fix A(syst)
. ° (assumes no improvements)
COFLalE] 186.0+10.0+ 5.7 Scale A(total) /\L

*CDF'” all-j 1748+1.7+1.9 {I":pr?v?rr'?r;lfsi reqUir|Ed} Ll

10*

i 10°
CDF-Il trk
r 175.3+ 6.2+ 3.0 Integrated Luminosi b’

N o=
Tevatron March'09 173.1+ 0.6 + 1.1

1
L e Romibiling At ~10 fb' the top mass uncertainty
| .
150 160 170 180 190 200 IS expeCted beIOW 1 Gev

My, (GEV/c?)

Mtop =173.1 £ 0.6(stat) £ 1.1(syst) GeV/c?
Legacy measurement: nearly impossible to beat at a hadron collider
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i Pprecision m,,,, My, = Higgs constraints
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Tevatron 95%

. —
—LEP2 and Tevatron (prel.)
54~ LEP1 and SLD

Theory uncertainty
— Fit including theory errors
---- Fit excluding theory errors

|IJlI|I\II|JlII|IIII lIII|III |IIII|I\ I|

Ilﬂlllllllrllllllll‘ll!l TTTT

With 10 fb™?

If 3M\,=15 MeV and 6M,,,=1 GeV
[for Mw= 80.400] expect

Expected now with all constraints : Mi = 71 *24 GeV
Mu = 90 *35 GeV
Mu <163 GeV @ 95 % CL MH< 117 GeV @ 95% CL!
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Observation of Diboson Production in FZ+jj

CDF Bunll Preliminary

- Sensitive to WW/WZ/2Z —
. QCD background well-modeled  E S EWK Uncsrtzinty

~ Diboson Signal

Signal significance 5.3c

Measure:
18.0 £+ 2.8(stat) + 2.4(syst) £ 1.1(lumi) pb

theory: 16.8 + 0.5 pb

120 140 160
Dijet mass (GeV/cT)
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Higgs Production at the Tevatron
WH — lvbb

/H —->vvbb

ZH—lIbb

Events produced at CDF in 1 fb’

~b6 months data

H > WW-olvlv
WH — Ivbb

r | Z/H—>vvbb
= ZH = 1lbb

107120 130 140 150 160 170 180
Higgs mass (GeV)




Higgs Search: many channels, large effort

CDF Run Il Preliminary, L=2.0-3.6 fb"

IIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
H—-WW SS 3.6 fb™' Obs WH+ZH—+jjbb 2.01b" Obs
H—-WW SS 3.6 fb™' Exp WH+ZH—jjbb 2.0 b’ Exp
H—tt 2.0 fb™' Obs WH+ZH—bbMET 2.1 ib”' Obs]
H—rr 2.0 fb™' Exp WH+ZH—~bbMET 2.1 fb™' Exp ]
ZH—IIbb 2.7 ib™! Obs WH—Ivbb 2.7 fb™' Obs
ZH—-lIbb 2.7 b Exp WH—Ivbb 2.7 b Exp

2 H--WW 0S 3.6 fb™! Obs
H—WW 0S 3.6 b Exp
Combined Obs
Combined Exp

95% CL Limit/SM

Mar?h 5, 2009
|
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CDF Higgs Search Combination

CDF Run Il Preliminary, L=2.0-3.6 fb™
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Outlook for the Higgs search

- Recent improvements include:
- Dbetter lepton acceptance

=  Smarter triggering 2xCDF Preliminary Projection, m, =115 GeV

——  Summer 2005
——  Summer 2006
——  Summer 2007
— January 2008

December 2008 _
With Improvements -

- More improvements in the
pipeline
- Better flavor tagging
- Complementary triggers
- Tau identification
- Better jet, Z; resolution
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- Four new processes observed
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Evidence for a new state of unknown composition

Y (4140)

. _ 2.7 fbt
Production of Y(4140) Evidence for new particle

B* - Y(4140)K*
Y(4140) » JJI'Y ¢
JIY S
¢ KK

o

—— expected baclggmund
Yr4 1'4[]) + Y(4140) particle

— expected
background

Events per bin
[+

o = B w & ¢ O -

proton antiproton
— K

. 11 1.2 1.3 1.4 1.5
Search for structure in J/¥ ¢ mass spectrum GeV/c?

m(p'wK'K)-m(p'y)

These new discoveries yield a few events/fb! = new areas of research @ 10 fb
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Measurements of b-baryon properties

- Observation of Q3 (= |bss>) baryon in Q,—J/yQ
« Precise mass measurement

= First fully reconstructed lifetime measurement
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- Precise mass and lifetime measurements of =,
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Hadronic B physics

- CDF displaced track trigger continues to
provide a uniqgue window to flavor physics

BY/B./A,—hh0 charmless

| | two-body decays
BS—)¢¢ glUOﬂIC penguin CDF Run Il Preliminary L =1 fb"
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Searches for New Physics

. Continue to actively look for new physics in lots of channels

- Two examples of dilepton searches: b'and stop

.
W

CDF Run Il Preliminary, 1 fb™
E,, Cut Group ¢ (eetep+up)
m(t)=150, m(v)=75 GeV/c’

I~ v ]

« Data
Uncert.

[ 2 diboson
W
B Fakes
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Data Processing

Resources:
1 THz CPU @ Fermilab for data processing (FARM)
8 THz CPU @ Fermilab for user analysis and MC generation
2.5 THz CPU off-site for Monte Carlo generation

Also exploits GRID (Tevatron experiments were also instrumental
In pioneering use of GRID technologies in operating experiments)

FARM can process 30M events per day

We log 4-5 M events per day (unlikely to change significantly)
CDF uses a one pass data processing scheme

Data processed every 6-8 weeks

Use final calibration, alignment, reconstruction
Significant progress over the last few years in automating

many steps of the calibration, alignment, reconstruction,
ntuple production and validation.
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| Resources Needed - numbers

The “Effort” Numbers Detailed... (FTE’s)

CY 07 CY 09
Detector Ops o6 5l
Offline 26 20
Algorithms 32 21
Management 10 10
Total for Ops 124 102

“Algorithms” category include

 reconstruction efficiencies, B tagging (efficiency, SF, mistag
matrix), Jet energy Scale,Simulation, Trigger (development and
efficiencies)
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Preliminary Collaboration Survey re:2011

2009 2010 2011 2012

U.S. ~46% 48% 50% 52%
postdocs  ~75 ~60 ~40 ~25
students ~95 ~70 ~50 ~25
fac. level ~130 ~120 ~100 ~90
Notes:
- Preliminary #'s from ~2/3 survey (will complete the survey very soon)
- #s arein FTE

- faculty level =teaching and non-teaching faculty + lab scientists
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Summary

- Tevatron physics program compelling and as

vibrant as it has ever been.

- Physics output shows no evidence of decline

- Significant collaboration interest and

manpower to run in FY2011.
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