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Integrated Luminosity

Final dataset close to round numbers:  Still another record
12 fb-1 delivered - 10 fb-1 collected year: FY11 >2.5 fb
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Data taking efficiency:
High through the end
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integrated luminosity (1/fb) *thru store 9153
Run II* FY10 FY11*
delivered 126 2.5 2.5
recorded 99 83% 21 84% 21 83%
good 9.5 79% 2.0 82% 2.0 79%
good w. silicon 9.2 77% 2.0 80% 2.0 78%




Store Statistics

Beat
2010 __ CDF |Time |Init Lum |C:BOTLUM |C:BOTLIV |Efficiency
record rRunll | (hr) | (E30) (pb-1) (pb-1) (%)
AverageT~16.5 186.3 45 37 80.0
Record | 62.4[ C 4419| D 1222 10.7 98.5
The Last Store Sum [44016 44065 4 11892.3 0885.2
S : C:B0 C:B0 ffi
tore Time |Init Lum [C:BOTLUM |C:BOTLIV |Efficiency
‘ # ‘X Started Stopped | hry [ (B30) | (ab-1) | (@b-1) | (%)
(9158 |Dnu 09/29/11 21:05 |Fri 09/30/11 14:26 | 17.2|  372.8 87542| 78465 89.6
9157 Thu 09/29/11 02:46 |thu 09/29/11 19:45| 16.6| 3872 85912 78120 90.9
9156 [wed 09/28/11 09:22 |thu 09/29/11 01:21 | 156 3580 7639.6| 58952 772
155 |Tue 09/27/11 17:13 |[wed 09/28/11 08:54 | 154  380.1 8146.6| 67415 82.8




Recent detector operations

Requested:

0.75 accesses/wk

(1.4/wk total)

Requested none: 3 weeks out of 16

week or weeks ending
13-Jun
20-Jun
27-Jun
11-Jul
18-Jul
25-Jul
1-Aug
8-Aug
15-Aug
22-Aug
29-Aug
12-Sep
19-Sep
26-Sep
total
Jweek

LU B S R S

11
0.69

opportunisitic requested cause

1 FIB fuse

2 plug HV, plug ADMEM

1 SVX PS fan

2 COTLV, central ADMEM

1 central media converter
site power glitch recove
1 CCU P g i

1 LOO crowbars (PAK prefire)
1 COT tracer

1 plug HV, plug ADMEM

1 L0OO crowbars (AAK prefire)
12

0.75




HV to Gas Chambers

Activity in coming weeks

HV locked out to chambers with A-E and
Isobutane

Flammable Gas

Inert Chambers, Mix Shed and Gas
Storage Shed with N2 or Argon per JHA

Reclassify Collision Hall Flammable Gas
Status after inerting is complete

Purge Inerted Chambers with Air per JHA
Then isolate the pipes to CH

Nitrogen inerting flow including COT
baggies and silicon chambers

Keep all inert flows on

May stop the inerting flows after the Silicon test is done; baggies
may be removed from the chamber ends

Warm up solenoid and cryo plant per JHA

Isolate pipes to CH

Reclassify Collision Hall ODH Status

Recirculating Fans

Turn Off

Other Fans

Leave On - may run in Low HVAC unless
this is a problem for Silicon

Continue to operate indefinitely

LCW Turn off and Drain/dry

ECW Keep On Turn off and drain/dry

CHW Keep On - may isolate chillers 1,2, & 3 Keep On indefinitely Feb, 2012 - relocate Chiller 5
ICW Keep On Indefinitely

Pneumatic air

Required for silicon and to operate valves
during securing of various systems

Replace air compressor as convenient

%}

VX

Keep On as required for testing

Turn off and drain/dry per JHA

ISL

Keep On as required for testing

Turn off and drain/dry per JHA

Keep operational until Oct. 4.
Recover SUVA after COT is purged with
Nitrogen / Purge pipes with N2

APACS / i-Fix

Keep operational except for High Voltage
PCs - see Phil's list

Reconfigure per plan TBD

Quadlog / Life Safety

Keep operational

Reconfigure per plan TBD




CDF tours

DOE has approved Fermilab’s plan to
postpone the dismantling of the CDF
and DZero detectors to use them to
give guided tours.

PPD has allocated enough money to
make the necessary life safety
improvements to take visitors into the
CDF collision hall and a short section
of the Tevatron tunnel, next to CDF.

A group of people from Education
Office, Off. of Communication and
CDF, will work on creating tours.

First tours in the summer/fall of 2012.
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Will include collision hall and part of Tevatron tunnel



Some Special Events this year

® 4 weeks of beam studies interspersed with HEP during
the summer

— HEP stores were normal, studies were lots of 3x3 or 1x1

® An extended power glitch recovery followed by an
extended period with RR ecool up and down

— Assortment of problems
— Limited stash size to about 150*101°
- A few weeks of lower-lum stores

® Low energy scans
— Invested 7 calendar days of Tevatron running
— Aim at a handful of unique papers
— 150 x 150 and 450 x 450 data successfully obtained



CDF Publication surge in 2011

B In draft
B Submitted
B Published

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007

e 46 paper seminars in CY11 so far - that is 1.3 / week.
Recent years 0.8/week. Exceeded 550 total publications.

e Amazing 13 out of 48 “"Wine&Cheese” seminars this year !



Hiqggs progress in one(1) vear

Tevatron Summer 201 0 CDF Summer 2011
Tevatron RunlIPrehmmar} <L>=59fb" CDF Run |l Prellmlnary L=82fb"
T | TTTT T TTT T TTTTT T TTTTT TTTT TTTT T T TTTT TTTT
=z LEP Exclusion " Tevatron | LEP Exclusion CDF |
= 10 ‘" Exclusion - 10 e E.chluslt:m
= “Eepectad = E e pesics =
E := - ——-a-:'lr-Bq:lllilBMd
- o T —| [ ] de Fapbatod
&) (]
e R o
=
1 1 ;
. i St
7 N i i Y s s W G i O PO
100 110 120 130 140 150 160 170 180 190 *un 100 110 120 130 140 150 160 170 180 190 200
my(GeV/c’) m,(GeV/c")

CDF result this summer = Tevatron result previous summer
And aiming at doing it again !
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Still improving after so many years

CDF Run II Prellmlnary, mH_115 GeV CDF Run Il Prellmlnary, mH_160 GeV

= ‘ ! L = ‘ ! ! ! L
o [ — Summer2005 —— December 2008 B | 7] —— summer 2004 —— March2000
= [“ """""""""" { —— Summer 2006 —— November2009 T 1 = l { —— Summer 2005 —— November 2009
E 'fk _________________ —— Summer 2007 —— July2010 ... : 'w —— Summer 2007 —— July 2010
- \ —— January 2008 —— July 2011 3 10 ‘lk ................. —— January 2008 —— July2011

: R H || B L N
() [ 1 Projected Improvements o Il\‘ A : —— December 2008 [ | Prolected Improvements ......... ]
o ‘ R H H H : H o 3 : : : .
bt A\
Q.
>
L

8 10 12 414 4 6 8 10 12 414
Integrated Luminosity (fb ) Integrated Luminosity (fb )

® Well into the “aggressive prediction” band
® EPS11 improvements from 10-160% beyond L
® Planned improvements exceed bhottom of band !



Still adding new channels'!

New in 2011 SM Combination:

Low Mass

*TauTau analysis with leptons (~17xSM at M=115)
*ttH with leptons (11.7xSM at M=115)

°ttH no leptons (20xSM at M=115)

High Mass
¢ ZZ-1lll (12xSM at M=150)




CDF Higgs Combination: List of channels

cdfl5
cdfle
cdf17
cdf2sg
cdf29
cdf30
cdfil
cd£32
cdf56
cdfs7
cdfcd
cdfEs
cdfEe
cdf&7
cdfEB
cdfE9
cdfBd
cdfB5s
cdiBé
cdfB?
cdigg
edf101
cdflo2
cd£103
cdf104
cdfl05
cdf106
cdfl112
edf113
cdflly
cdf115s
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CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF
CDF

VH->MET bb 1S 7.8 f£b-1
VH->MET bb SS 7.8 fb-1
VH->MET bb SJ 7.8 fb-1
HWW 8.2fb HighSBOJ

HWW 8.2fb LowSBOJ

HWW 8.2fb HighSB1J

HWW 8.2fb LowSB1J

HWW 8.2fb 2J0S

WH WWW 8.2 fb-1 like-sign

H->WW B.2 fb-1 low-mll

WH ME 5.6 fb-1 3J SVJP
H ME 6 fb-1 3J SVJP
H 6

rilept

rilepton j fb-
H->WW etau 8.2 fb-1

H->WW mutau 8.2 fb-1

H=>WW Trilepton InZ 2jet 8.2 fb=1

CDF Htautau 2jets 6.0 fb-=1
CDF Htautau ljet 6.0 fb-1
CDF jjbb S5 4fb-1

CDF jjbb SJ 4fb-1

CDF jjbb VBF 88 4fb-1

CDF jjbb VBF 8J 4fb-l

CDF H->gammagamma 7.0 f£b-1 CC

CDF H->gammagamma
CDF H->gammagamma
CDF H->gammagamma

.0 £b-1 CP
.0 fb-1 CC Conv
.0 fb=1 CP Conwv

e I B

cdf117 <> CDF Vtautao lltau 6.2 fb-1

cdfllf < CDF Vtautau emutau 6.2 fb-1

cdf119 < CDF Vtautao ltautau 6.2 fb-1

cdfl21 <> CDF ttH MET+jets Zbtag 5.7 fb-1
cdfl22 <> CDF ttH MET+jets 3btag 5.7 fb-1
cdfl23 <> CDF ttH All 2btag 5.7 fb-1
cdfl24 <> CDF ttH All 3btag 5.7 £fb-1
cdfl25 <> CDF mumubbk ST 7.9 fb-1

cdf126 <> CDP mumubbk LJE 7.9 fb-1

cdf127 <> CDF mumubb DT 7.9 fb=1

cdf128 <> COF eebb ST 7.5 fb-1
odf129 <« CDF aebb LIP 7.5 £k-1

cdf130 <> CDOF ecobb DT 7.5 fb-1

cdf131l <> CDF WHAM BN 7.5 fb-1 SVISV ICHT with BHN
cdfl32 <> WHAM BN 7.5 [ TIGHT with BN

cdf 7.5 £ HT with BEN

£

£

£

£

f
cdf119
cdf140 < CDP
cdfl4l <> CODF
cdfl42 <> CDF
cdf155 <» COF
cdf156 <> CDF fb-1 ZJET SVTIROS LOOSE ISOTRE
cdf157 <> CDF WH ¥N 7.5 fb-1 ZJET SVTnoJPOSRoma LODSE ISOTRE
cdf158 <> CDF WH XN 7.5 f£b-1 ZJET EVTnoJPOSnoRcma LOOSE ISOTRE
edf159 <> CDPF H2Z mILLLL 8.2 fbh-1
cdf160 <> CDF ttH L+45J STSTST 6.3 fb-1
cdfl16l == CDF ttH 145J STSTIP 6.3 fb-=1
edf162 <> COF tkH 1457 STST 6.3 fh=1
odfl63 <> COF t&H L1457 STJRPIP 6.3 fbh-1
cdfl§4 <> CDP tkE L45T STJIP 6.3 fb-1
cdf165 <= CDF LkH L45J 3TSTST 6.3 fb-1
cdf166 <> CDF ttHE 1457 STSTJIP 6.3 fh=1
edf167 <> CDF ttH 145J S5TST 6.3 fh=1
cdf16R <> CDF t&H 1457 STIPIR 6.3 fb-1
cdfls? <> CDF t&H L4577 STJP 6.3 fb-1

GHT with BNN
M

M

ith BEN

X with BHEN

£ with BNN

fb-1 SVTJPOS ISOTRE with BEN

fb-1 SVTneJP05Roma ISOTRE with BNH
fb-1 3¥TnoJP05noRoma ISOTHE with DWN



* 7
GeV)

I
\
=

fb1 result: 13xSM (M,=115

® Fermiophobic analysis:

Strongest mass limit from single
experiment

Tevatron combined M;,<118 GeV

Relatively harder at LHC

Mass-based analysis
eMultivariate to come
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95% CL Limit/SM

First b-bbar-specific resuit

CDF Run Il Preliminary H—bb Combination, L <7.9 fbo™
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First direct crosscheck: Iv+HF

CDF Run Il Preliminary ( 7.5 b’ )
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30 Evidence for W + Heavy Flavor
(including WW as signal where a charm is tagged)
Next step WZ -> Ivbbh...



‘ Complementarity of our Hiqggs search ‘

Tevatron Preliminary Projection, L= 10 fb™ 16 ¢
= T paceantis | dobweass ] qa b 'CMS Preliminary: Oct 2010
@ R Expected Al Chans " 20 Expected f Projected Slgnlflcance of Observatlon
E10 | | e 125 51 @7 Tey  ~ Gombined — wwo
-l i - V(bb)-boosted =~ e VBF(WW) — 2I2v
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With Projected Improvement: mH (GeV/c ) Higgs mass, mH [GeV/c |

°Our Higgs sensitivity in the favored region is driven by b-bbar
decay - at LHC, it is WW/gamma-gamma

°Looking at both decays very informative on the nature of Higgs
—Especially if none is found

*Whatever information we will get on H->b-bbar,
it will stay unique for quite some time.



First 2-sided limits on B_—uu

1 o0.70<v, <097 0.97 <v,,<0.987 | 0987 <v, <0995 vy, > 0.995

10 -
| Background i
0 4+ -

Bs—u'u

' T Fe- W +signal (SMx5.6) ce
5 k.

® First indication (2.8c) of a legendary FCNC mode
BR(BS _'u+u—) — (1 8 +11_09))(1O-8



Candidates / (20 Mew::’}

dB/dq? (107/GeV¥/c?)

Observation of baryonic FCNC

CDF Run ll Preliminary L=6.8fb™

- Yield: 24 + 5
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C Data
14 — Total Fit
L —-Signal
12r ---Background
10}
8F
8F
4
2
C ] \.L
83 54 55 55 57 58 59 6
M(uuA) (GeV/c)
4 CDF Run Il Preliminary L=6. 8fb!
35p A A
3E 4 Data
25F —SM (B=£0x10%
2 —— g\ (B=1.73x10%
1.5
1 3 =
0.5 — }}-'“‘"\
01
-0.5

N TN R ETEE
1024768 101214161820

q2 (GeV%c?)

w

121

L BE—I-KPGI.I.I.I..
- # Data
[ = SM
08
06/ 1
D.4f " # i
0.2} {
ot !
_“n:...l.. | IR P T S A R L e P
9 2 4 6 B 10 12 14 16 18

CDF Run Il Preliminary | =6_8fb

@ (GeV3icd)

245 g 1092 14 96 18
q? (GeV¥ch

o CDF Run Wl Preliminary 1 -6 8t

L E- e H-'.IJ-‘IJ-‘
#-Data
= SM

15F

1

0.5

e Lt Lo a1l
0 2 4 6 8 1012 14 16 18

q? (GeV¥c?)
¢ “
o
13
l].5:

274578 1012 1416 18
q (GeVZcH

6. signal of A,—>Auu
World best A.; measurements

Precision ~Belle - do not
confirm 2.70 deviation from SM




Charmless Annihilation modes

CDF Run 1l Preliminawﬁ_ dt =6.11 b

% L 2Indf = 70 42/79
2 e s
¢ Evidence for Bs—nrn % el
I
'E B
8 L
10|
X0 52 5.4 56 5.8
Invariant m-mass [GeV/c?]
BR(B? — ntn~) = (0.5740.15(stat) & 0.10(syst)) x 10~°

BR(B" - KtTK~) € [0.05,0.46] x 10~° at 90% CL



ADS analysis of DK decays

‘f>9407 B* > D(— K *)h'
A pps(K) 2 I + —— Data
Total
Y30 , ) ,
+ - 7z B — D(— K nt)
BABAR #rosz 02008 +——8—— -0.86 +0.47 —00-1162 g i B > D(—s K 1) K'
) 0 ’)6 +004 2! I Physics background
T L . & i -—- Combinatorial background
arXive 103 —— =U. @ 20
Belle @y 1ozsosy) 0.39 .0.28 -0.03 2 :
CDF 1l —— -0.82 £0.44 +£0.09
AV G HEG) , e . -0.53 £0.21 :
-2 -1 0 1 I ST L
54 55 5.6

Kn*n* mass [GeV/c?]

B->D(—-K'nm)h

—}— Data

Total

VB —-D(-Kn)n
N B — D(— K’Ln') K

Physics background

® Updated results to 7fb1
¢ Similar to BaBar result

--- Combinatorial background

Events per 14 MeV/c?
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Discover yet another b-baryon !

CDF Run I, 4.2 fb"

o 10p J =1/2 b Baryons
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Top mass resolution <1GeV ‘

Mass of the Top Quark
July 2011 (" praliminary)
GDF-1 dilegston * 167.4 11,4 (59032 49)
D2 dileplon * 1684 +12.8 (1232 38)
COF-N dilepton ' 1706+ 38 2231
Dx2-li dilepton ™ ‘ 1740231 (182285
- ——

ZDF-| lepion+jsts 178.1= T4 (5153
iz lepton-+jets " 1801+ 53 39:38
GDF-Il lepton+jeta ‘" 1730212 08211
D21l lepton+jsts © u 174915 £08+12)
GDF-I aljsts 1860 2115 000257
CDF-11 alljgts ™ 5 1725:21 (14218
CDF-1l track * 166905 (8028
CDF-Il MET+Jsta * ~u 172326 £18:18
Tewatron combination " | 173.2 + 0.0 08+ 08
’ R ——

| | | | y_“.'m1|= 8.311 [EIi-.E%]

150 160 170 180 190 200
My, (GEVIC?)

® CDF the strongest contributor




EWK fit
, 805t

1 I I I
— LEPZ2 and Tevatron
| -=~LEP1 and SLD
68% CL

155 175 195
m, [GeV]
® Our top and W mass measurements crucial

® W mass with 2fb1 progressing well: unblinding
of the Z mass.



W helicity in top events

For pre-tageed events , . -
| P g8 CDF Run I Preliminary (5.1 i) | negative log-likelihood | |CDF Run Il preliminary (5.1 ﬂﬂl
E r:;s Teat : 0.730 —a— DATA ? - e 10
" 5® Test :0.726 C =
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] | | | |+ 1 -1 |.--|- Mi—
025 05 06 0.7 0.9
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0.8 -06 -0.4 -D.2 1] 0.2 04 06 OB 1
cos g*

fo = 0.74F)-15(stat) & 0.06(syst)
fi=—0.09 + 0.09(stat) + 0.04(syst)

® Model-independent measurement of W helicity
® Consistent with SM predictions



Exotic searches: dark matter

150 —————mm—————1—+————7—+————17——

D L M= em, |
= —— exp blvbqg+XX 4.8
e obs bhvbgg+X0( 4.8 -
) — exp bagbgq+XX 5.7
‘—;{ ----- obs bogbagq+XX 5.7
£ i

200 250 300 350 400
my (GeV/c?)

® 4th generation t’ decay to top and dark matter X



Exotic searches: RS graviton
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bbb

0 95% C.L. upper limits

== expected limit
100 B 1oband

8 2cband
80 — observed limit

S(PP—>¢+b) ) <BR(¢p—bb) (pb)

® Sensitive to SUSY Higgs and
others

Enhanced at high tan beta.
® Published 2.7 fb! result in PRD
— Challenging analysis for LHC

® Slight excess (below 3 sigma)
motivating further studies

llllllllll

100 150 200 250 300 350
m, (GeV/c’)



W+2 jets production

CDF data — DO data
Error is quadrature sum of data errors

-20

" L]
{H ‘%ﬁi{;_i'%jfjﬁi’[ﬂiﬁf#;*h*i‘ _NI H

H i -Eﬂ_ { l +2=127/25
“o0 @ 20 “ao0 0k : S

1
M, [Gevic?] 100 200

Tail integral — from 120 to 300 GeV (data+ww-MC)
DO — 200 +- 50; CDF 370 +- 70; Difference 170 +- 86

72 Fndf 271125
Scaled to same diboson yield | Proh 0.25
200 __ . . . . - - . 1 r . N — ﬁﬂ': | pﬂ 213+ 205
B CDF dataa 3 fb 11 =
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- Both CDF and DO see 4 sigma excess over MC
- Difference between the two expts is 2 sigma & rermilab

®* Data excess over ALPGEN prediction created wide interest.
® CDF and DZero results different by 2.5 sigma (not 4.2)

® Also important for Higgs analysis - updating with more
statistics in special subgroup with several parallel analyses



t-tbar asymmetry

A, of the Top Quark

2] N. Kidonakis, July 2011

® CDF a“d Do agree O“ EC_RAT::;O;:O:_,(ZOH) (** submitted to a journal)
arXiv:1106.6051v1 (2011) . o
large asymmetry - B otk a0, e, tpreimnary)
multiple channels
- - CDF LJ —— 0.158 + 0.074 (+0.072+ 0.017)
® Difficult to access at LHC (531"
¢® Source unknown, but _— .
several ways for us to 042010168 10160205
investigate further
CDF combined* —@®— 0.201% 0.067 (x0.065%0.018)
- More data (v stat © syst)
— More distributions
- More quarks: b, c... oL e 0ok 0080 i
(Innovative flavor-top hybrid
analysis ideas) | | | | |
-0.4 -0.2 0 0.2 04 0.6 0.8



OUTLOOK

® CDF not slowing down, but sprinting through the finish line.

® Now we can finally start producing our final measurements.

® Put together a plan for delivering the final sample to
analyzers in record time.

® Collaboration Meeting last week: high attendance, parallel
physics workshops, many ideas.

® Several measurements still valuable in the LHC era. Many
analyses planning to update with 10fb-1. Continuing effort.
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