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http://www-cdf.fnal.gov/physics/VV | 0CDFResults.html
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CDF & DO Individual Combinations
. CDF’s limits DO’s limits

CDF Run Il Preliminary, <L> = 5.6-5.9 fb" -— Observed
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CDF achieves expected DO almost achieves observed
exclusion at 165 GeV exclusion at 165 GeV




Tevatron combination

Tevatron Run |l Preliminary, L < 6.7 fb”
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® Low mass sensitivity approaching

: o High mass 95% CL exclusion :
LEP exclusion :

e 158 <mu< 175 GeV
» Expected 1.45*SM @ 115 GeV > 4 times previous (162 - 166 GeV)

* » Expected (156 < mny < 175 GeV)
» Expected 1.24*SM @ 105 GeV : 2% Fermilab




CDF Run li Prallminary

Summer 2004 —— December 2008
Summer 2005 March 2009
Summer 2007 November 2009
January 2008 June 2010
Projected Improvements

Expected Limit/'SM

2004 analyses
4« \with more data

6 8 10 12 14
Integrated Luminosity (fb™')

High mass : Summer 2010 limits already well into yellow band







Future Legacy: Precision Top Mass

Mass of the Top Quark

July 2010 (* prefiminary)

CODF-I dilepton 167.4 =11, 4ps0az2a9

D@-1 dilepton b 1684 212 Bri2a-as

CODF-II dilepton * 1706 = 38 ¢ ez-an

D@-1l dilepton * 1747 = 3.8 p2se:
L
CDF-l lepton+jets 17612 7.4 siesm

—
DE-1 lzpton+jsts 1801+ 5.3 20923

COF-Il lepton+jets * 1730213 ov=11

D@1l leptor+jets * 173.7£ 1.8 (: ca-

CDF-1 alljets 156.0 £11.5:100=57
COF-I alljets 1748 =252y
COF-I frack 1753+ 6.9 6931

Tevatron combination *

3 fded = 81710 (B13%)

1733 =11 possng

150 160 170 180 190 200
m,, (GeVic?)

m,=173.0+0.7

stat

current Tevatron precision:

+0.6,.c+0.9

CDF Run Il Preliminary 5.6/4b
) Number of events

2 q 6 B 10 12 14 16 18
Log-likelihood value at peak

Signal (172.5) + background MC = Data events
P Background MC

GeV/c?=173.0 £ 1.2 GeV/c?

syst
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CP-Violating Phase J3,

Interference of decays with/without mixing

Angular correlations of decay products to separate CP-
even/CP-odd components as a function of proper time

Last summer, Tevatron combined result (2.8 fb1)
consistent with SM at 3.4% level (2.1G)
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ct, =458.7 = 7.5 (stat) £3.6 (syst) um

Al =0.075 #£0.035 (stat) £ 0.01 (syst) ps*?
|A,,(0) |2=0.231 £0.014 (stat) £0.015 (syst)
|AD}U} |2=0.524 +0.013 (stat) = 0.015 (syst)

- G. Giurgiu W&C 6/11
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[0.02,0.52] U [1.08, 1.55] at 68% CL
SM consistency 0.8c (was 1.50)




Observation of Y(4140)

Evidence (>3.80) of a new structure Y(4140) was found @CDF using 2.7 fb!
Y(4140) — J/wd through exclusive B*— Y(4140)K* decay (PRL 102, 242002)

Y(4140) significance >50 with the same cuts as before using 5.0fb data
Suggestive evidence emerging for another structure at 4270 MeV/c?

CDF Run Il Preliminary L=5.0 fb™ CDF Run Il Preliminary L=5.0 b
Y(4140) m: 4143.429 (stat) + 0.6(syst) MeV/c? m: 4274.484 _ _(stat)+1.9(syst) MeV/c?
I~ r-  15.3*104_ (stat) + 2.5(syst) MeV/c - 32.3*39 _ (stat)+7.6(syst) MeV/c?

Yield: 19+  (stat) + 3(syst) Yield: 22+ 8(stat) + 5(syst)
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Candidates per 10 MeV/c?

11 12 43 14 15 12 1.
m(u*nK'K)-m(u*y) GeVic m(u K K)-m(u'e) Gevic?

Relative BF: SET—YULOWYLL0)J/vé) — (0.149 + 0.039(stat) £ 0.034(syst)




Charm Baryon Spectroscopy

Exploit our large sample of triggered A_ — pKm events to study 2 %, Z **, A" states

Simultaneous analysis incorporating all cross-talk between channels and threshold effects

COF Runli y L= B2 COF Fun il preliminary, L= 5.2 fir’ COF Runll f g, L= 5

= [lata = Dala = Diarla
= Fil Funchicn B = Fit Funetion — Fit Function
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ﬁm{f\c—*}. (MeV/c2) Am(A_) (MeV/c?) Am(A_Y) (MeV/c?)

m — m{AT)[MeV/c?] [[MeV /e?]

¥.(2455)¢ 167.284+0.12 0.11 1.65+050 0.3 Comparable or improved
¥.(2455)+ 167444+ 0.13 0.11 2344047 04 precision compared to PDG
¥,(2520)° 93288+ 046 0.6 1251 +298 1.9 uncertainties (in red)

¥ (2520)tF 230.734+0.58 0.5 15.03+£252 21

A.(2595)F 305.79+0.24 0.6 2.50 +0.56 +2.0-1.3

A.(2625)F 341.65+0.13 0.6 < 097(90%CL) <1.9







WZ and ZZ Production

. ‘ COF Run |l Frefiminary Ldi=6f"
Lepton ID optimization J—
—* dala

wz
[Z— pp+jets
[ Z2— ee + jets
[[NZ—spp+y
[D]2— ee+y
Bl zz
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W m,

Also select ZZ — |lll (bkgd < 0.01 event!)

Only M(ZZ) < 300 GeV region for now
(high mass is a search region)

Events/10.0

* Improved electron/muon isolation

* Recover central/plug transition

e Tight track quality
Selection: 3 leptons + MET>25 GeV

Mormalize to Z — |l cross section

CDF RJ.II'I”FI‘EIiI'I'IiI'iEIFy’J’LdI‘:Gfﬂ.I 2

e L T[T T [ T 1T 7T
: * .

o(pp — WZ) = (4.1 +0.6(stat) + 0.4(syst))pb

05"
o(pp — ZZ) = (1.7 *}5(stat) + 0.2(syst))pb
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% 20 40 60 80 100 120 140 15&18&_‘200







High-Mass Dimuon Resonances

S -1
First CDF direct exclusion above 1 TeV o5k Run T Freliminary, 4.610°
PRL 102, 091805 (2009), 2.3 fb'! ' '

— Med. 95% GL lirmit
New: twice the luminosity, matrix element to
incorporate muon p; resolution weighting

| e8% of PEs

. 95% of PEs

—_— &, Theory

Signal Fraction

CDF Run I Preliminary 4.6 fb"

9595 GL lirmit

- ._ J_ I 1
S00 1000

E £ mass [Gu‘v’.-’cl]
] .Cmmicq

M(Z’¢,,) > 1071 GeV/c2 (95% C.L.)

600 g00 1000 1200 i
M, [GeVieT]




High-Mass Diphoton Resonances

General search, interpret in
Randall-Sundrum graviton
scenario

SM diphoton background: DIPHOX
NLO calculation matched to Pythia

Entries/5 GeV

_Search fcr X—=yy . CDF Run |l F'nlaliminary
—— CDF, 5.4 b '

—— Total background 3

Jets faking photons

400
miyy) (Gevic™)

CDOF Run Il Preliminary,

[ Exciuded a 855 CL

Expectzd limt

I coF 1.1 ! PRL 89, 171801 (2007)

Limits on RS graviton mass and
coupling parameter k/M

Exclude up to 976 GeV/c? for
k/M_, =0.1







Charge to PAC:

“ Please consider two funding scenarios in making a recommendation:

|) No additional funding to Fermilab for the added costs of an extension; and
2) Additional funding of about $150 M over three years to limit delays in
future projects at the Laboratory.*

PAC Recommendation - August 31 2010:

“The Committee strongly endorses the extension of the
Tevatron run for three years during 201 1-2014 under either
funding scenario presented in the charge”

Pier Oddone - Fermilab Today, Sep | 2010:

“Only if we are convinced that our leadership position at the
Intensity Frontier—the long-term future of our laboratory—
remains viable and robust will | move forward with this
recommendation”
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e COT is running well : no further problem after 2003 crisis

e Accumulated radiation damage to Layer-0 of the SVX
e Loss in efficiency - Loss in b-tag - Loss in Higgs efficiency
e Action: evaluated impact on Higgs sensitivity
» Overall sensitivity loss < 2% in worst case scenario

e Radiation Damage to SVX digital optical transmitters (DOIM)
e Action: fix it by adding amplifiers




CDF COLLABORATION projections

2009 Survey/ Current Survey “RUN III”
A

-

46%  48%/ 50% 46% 46% 46%
postdocs 71 65/ 47 29/48 46 45
students 100 77/ 51 33/60 57 95
fac. level 121 107/ 93 79/76 76 76

# Actual 2010 numbers turn out larger than projected in 2009, staying at
2009 level. This has always been the case in past surveys.

Notes:
- #sarein FTE
- faculty level = teaching and non-teaching faculty + lab scientists
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Effort Required to Operate CDF Today

40 FTE
15 FTE
10 FTE
10 FTE
Total Effort /5 FTE

40% less than a few years ago. Might still shrink a bit.

This is the effort required to do everything in CDF operations
except physics analysis

This leaves 110 FTE for physics
This is enough for Higgs analysis (30 FTE) and much more.
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FTE INFN

CDF: FTE PER SEZIONE

2009
B0 2.8
3.1
FO 4.5
rPr 22.1
TS 3.7
D i
Pl o |
R 1.6
TN
Totale

Nota: Pisa = +0.9 FTE (0.4 PS Marrocchesi, 0.5 Paolo Maestro)







Differenze rispetto al data base

® Pisa
» 0.9 FTE addizionali (0.4 : PS Marrocchesi, 0.5 : Paolo Maestro)

® LNF

» 3600% per rimpiazzare tre desktop che si perdono per il
passaggio a SL5 in cui FNAL non upgrada macchine piu' vecchie
di 5 anni.




Richieste 201 |

PREVENTIVO GLOBALE DI SPESA PER L'ANNO 2011

In K€
Struttura A carico dell'l.N.F.N. A ca!'ico _di
interno estero consumo trasporti licenze-SW manutenzione inventario = apparati = spservizi TOTALI altri enti

BO 5.00 89.00 12.50| 5.00 3.00 109.50  5.00
194 .50 194.50
3.00 70.00 4.00 . 12.00 7.50 100.50
PD 10.00 107.00 15.00 4.00 136.00
Pl 30.00 385.00 290.00 ) 12.00 722.00
PV.DTZ 3.00 15.00 2.00 20.00
RM1.DTZ 2.00 13.00 2.00 2.00 19.00
TS 3.00 43.50 5.00 1.50 53.00
uD 2.00 48.00 5.00 1.00 2.00 58.00

Totali 58.00 770.50 335.50 5.00 6.00 : 36.50 1,412.50 5.00

Mod. EC/EN 4 (a cura del responsabile nazionale)

Richiesta addizionale di LNF: $3600 per tre desktops




