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Tevatron Run Il

—

= The world's highest-ergy particle collider. (Until LHC starts.
= Proton-antiproton collisions at sqgrt(s) = 1.96 TeV

= Tevatron is performing really well
= Peak luminosity: ~3.5x103%? cm2 st
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i Datasets
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Summer 2009 shutdown

1103

""" Summer conference dataset

53fb1

..................................................................................................................................................................................................

= Requwe good runs = 4.4-4.8 fb?

......................................

..............................................................................................................................................................................................

.............................................................................................................................................................................................

6000

5000

4000 —

3000

2000 Delivered

Acquired
1000 '
%60 2000
2009/09/11

3000

4000
A&

= 2009FEMFERR

| | !I | | IE | |
5000 6000

store number




Tevatron Prospects

Integrated luminosity (fb-1)

13

12

11 +—

10

1

o

2009/09/11

 Real data for FY02-FY09

Running through FY10 will yield
7 fb~1 of data for analysis

- FY11 start 7m
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i CDF Collaboratlon

Europe

North America ¢ 21 institutions R
¢ 34 institutions Y SR Asla. .

¢ 8 institutions

The CDF Collaboration

¢ 15 countries
¢ 63 institutions
¢ 602 authors
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CDF |l Detector

Silicon Tracking
Detectors

polar angle &

B Solenoid Coil
EM
Calorimeter

Hadronic n
Calorimeter

. B
| *.____
_'J_,_,_r-: -
Muon Scintillator Ch AN,

Counters

Steel Shielding ?? — —log(tan(gf,fz» B

8 layer silicon vertex detector

8 super layer drift chamber

1.4T solenoid

Good particle identification (K, x)
Central/Wall/Plug calorimeters

Scintillator+drift chamber muon detectors
2009/09/11 HAMIEBZ R 2009FEMERE 6




i Top Quark Physics

tt decay modes

quark-antiquark  giyon-gluon fusion
annihilation
q t 8 t8 t cs
@
b a = all hadronic
=
- [
q t 8 tg t vids W5y -
~85% ~15% q i
s Y3 = -
= Pair production 8 =
= o(NLO) = 7.4 +0.5-0.7 pb l, a2 ) M
(m=172.5 GeV) e =
= Single production v, q1 et wt tt  ud o

+

= Ss-channel: o(NLO) = 0.99+0.07 pb w

- t"z;afi‘%: Gisl';'Lo) = 2.15+0.24 pb b Categorize ttbar events into
- .
= Observed in March 2009. 3 decay types according to
(BAYEFES F64EIFRKE 28aSE08) W decay mode
2009/09/11 AAMEES 2000EMEAS 7



i ttbar Production Cross Section

= Lepton+jets channel
= Two different methods
= Topological separation of signal and background via neural net
= Counting method with b-tagged events.
= Reduce luminosity systematics by normalizing to Z—// rate

PO -1
: ] ij >3 CDF Il Preliminary 4.6 fb "E - Aun 1l Preliminary L = 4.3 fb"
B _ B data (7348 evts) g 800
e L B top i i :m
- R Top
z§ - - 'g;::ts = B single Top
- a 600— N A
- + + : B wsLF
__ - . Non-W
- 400|— Pz+ijets
B - Di-boson

0 01 02 03 04 05 . : 08 09 1 0

NN output 1 Jet 2 Jets 3 Jets 4 Jets =5 Jets

o = 7.63+0.37(stat) + 0.35(syst) = 0.15(theo) | |o;; = 7.14 + 0.35(stat) + 0.58(syst) = 0.14(theo)
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Production Cross Section

i ttbar

= Dilepton channel
= 2 leptons, large MET

= Require >1 b-tag
= Low background, lower statistics

40,

35[

CDF Il Preliminary 4.5 fb™" |

Tagged Top Candidates With Njet>2

data

30f -o-

Entries

119 |-

25[

201

- DATA

Dcﬁ=7.4pb_

[T Fakes
W zz
Hwz
Hww
Epy— v

Eoysm |3

0 50 100 150

0

250

transverse missing energy, GeV

= All-hadronic channel
= 6 jets, 1 or >2 b-tags
= Enormous QCD background
= Train NN to improve S/B

CDF Run Il Preliminary {2.9 ib)

4 30r

201

m nec
Tagged Top Candidates With Njet> 2 i X 22 tags events m,
B0 T T T T T T T T T
o [
CDF Il Preliminary 4.5 fb™ %’, 50~ —— Data
S0p data S B Fitted 1
Entries 238 w B 0
40 Fitted Bk
a0k - DATA ] L - g
[]o,=74 pb [
[(Fakes 30 [ x%Ndof =202/ 22
Wz i
Bwz - Prob = D.568
Bww 20
Epy— [
Eov-1r C
10F ] 10
. [
L0 e -
0 20 40 B0 80 100 120 140 160 180 200 0

lepton transverse momentum, GeV/c

o = .27 £0.71(stat) £ 0.46(syst) £ 0.42(lumi)

100

130 200 230 300

i {GeV)

2009/09/11

Oy

=7.21+0.50(stat) £1.10(syst) £ 0.42(lumi)
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i ttbar Production Cross Section

Kidonakis & Vogt, arXiv:0805.3844 (2008)

[1Moch & Uwer, arXiv:0807.2794 (2008)

DIL
(L=4.3 ")

ANN
(L=4.6 fb™")

SvX
(L=4.3 fb’")

HAD
(L=2.9 fb”)

CDF combin
¥2/DOF= 0.60 ‘W

i

7.2710.71:0.46:0.42

7.63+0.37+£0.35+0.15

7.14+0.35+0.58+0.14

o

7.21+0.50+1.10+0.42

7.50+0.31+:0.34+0.15

(stat)

[ Cacciari et al., arXiv:0804.2800 (2008)

(syst)

m,=172.5 GeV/c?

(lumi)

4

5

6

o(pp — tt) (pb)

2009/09/11

7

8

9

10

11

12

s CDF Combination
= Precision of 6.5%

= All channels are
consistent with
each other and
with theory.

= Different methods
to measure oy,
produce
consistent results

HAYEZS 2009FEMERE 10



Events

‘L ttbar+jet Cross Section

= Lepton+jets channel with A-tagging
m Check for NLO effects
- SM prediction: oy,;=1.797038pb (£75T > 20 GeV)
(S. Dittmaier, P. Uwer, and S We|n2|erl Eur. Phys. J. C59, 625 (2009))

- 35
o r CDF Run Il Preliminary L =4.1 fo"
- CDF Run Il Preliminary L = 4.1 fb™' © -
St W 68% CL
B Il pat - | it
- r 95% CL
B M i + 0 (5.5pb) 25
= i +j(1.6ph) C
1000— B single Top 2 :_
| v W +HF E
I Mistags 150
K Il Non-w C
B B z+jets 4 :_
B Di-boson o
500 — 05k
N AN 0:|||||||||||||||||||||||||||||||||||||||

i.j =1.6+0.2(stat) + 0.5(syst) pb
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Top Mass Measurement
Using Matrix Element Method

CDF Run Il Preliminary 4.3 fb”

= Matrix element analysis in I+jets £ °F
= Dominant mass systematic &
uncertainty typically due to a lack 3
of understanding of the hadronic 93
jet energy scale. 02f
CDF Run Il Preliminary 4.34b =
Number of events O — A(InL)=-05
1807 02 — A(InL)=-2.0
1407 { I } 4 — A(nL)=-4.5
. T T T TR T T 7 R R
1001 - m, (GeV/c’)
e = Simultaneously fit for top quark mass
y * and shift in jet energy scale (JES).
. = JES constrained by the hadronically
1. . decaying W—qq'’
0T Legeiikelinood value atpesk = In situ calibration of the hadronic
-gﬁcnkzrgjfzhtgckgmund MC = Data events energy response

m =172.6+0.9(stat)+0.7(JES)£1.1(syst) GeV/c® =172.6 +1.6(total) GeV/c?
2009/09/11 HAYEZR 2009FMFEKR= 12




Top Mass Measurement

i Using Lepton p-

= Lepton p;spectrum L+

dependent upon 7.

= Advantages:

= Decouples from jet energy

scale

= Might be a good technique for

LHC

DIL

= Disadvantages
= Requires large event samples

= Model depe
production

ndence on ttbar

|\II‘IH‘III|II\|H\|III|H\‘\II|

%?/ndf = 0.86, probability = 0.77

M,,, = (176.918.0) GeV/c*

L P W TN W T R
50 100 150 200 250 300
Transverse momentum (GeV/c)

Meemb — 172 8 + 7.2

top

[:SLE-LL} :t 2.3(5}-5” GEV/CE

P, distribution (GeVi/c) | ;
<is COF RUN Il preliminary 2.8fb
g leglm! ¥5 ]22 TASE ||
E asf —dataP,. 160leptons  J,f
= | = T
3 E Signak+Background o
5 35 | -
o 30:_ Background : e
25 o
e
20F- '|'+
15 + M, = 154.6 = 13.3(stat) GeV/c’
10
. Bt 4.
E “
0i s .7—*- i x’h bbbk d_ & b bd
0 50 100 150 200

2009/09/11
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ttbar Spin Correlation

9. .. Top qguark is supposed to ¢ osing
. - A _6& ...... polarization at its prod % - bare quark).
........... g);;d;agOnal f ) b b But not yet confip? %—%‘¢
0 . . 74
_fl‘ 7 We can see correlatie ’)& s of decay products.
"""" B /)’)  COF Il Preliminary
S — o0’ il o
odcosfydcosf_ Bostvave |

—__[_ Ldt=28fb"

Sig. Fit (cosfl,, cosil.) k=-1.0 0
COF Il Preliminaey———"" T e " Q B

| Observedx =0.309
: #0.455 < «c < 0.865 (68%C.L.)

£n08 ,’ _ . = annt0.545 :
80 Yok » % "cos Oy 1 $=0300ms
' 1 2

Measured «
—0.455 < kK < 0.865 (68% C.L.)

cog.; by T e ""03‘%. i -
; k= 0.320719:245 (M, = 175GeV/c?)

Béckground Templat‘e‘s‘ —0.775
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i Forward-Backward Asymmetry

Events

In L=3.2 fb! data sample, observed
integral asymmetry:
(Cf. BAYEZ = F64EFERKE

an = Is “excess” spread out or localized in mass?

pp
Parton Level A, Above M Edge

0.8
28aSE06) -
0.6 — Fy
pp _ 0 -
.E'm : aunt aLLe aLal FETT LRAAL LEELL phbbbb bbb
= More than 2c excess from NLO 02 } '}‘
prediction A, =5+ 1.5% 3 o
Reconstructed Top Rapidity E ; 1
AL WL WL UL AL B BRI LN B & “0-2[ COF Il Preliminary L=3.2 fb"
200 AL =0.098+0.036 - Data = O H—a— Anto,,
g A;?‘;:Kg=-0.0191 0.0026 _+_ L] I 04— fo . 1
£l_Ag =-0.059+ 00079 *‘ 776 events | - [ ronernn Integral A_ =19.3%
150;_ CDF 11 Preliminary [ Bkg = 0.6 with flat mass dependence
140 L=3.21b" '_+_ 167 events — M NLO Model | |
120 = 0850 400 500 600 700 800 900 ‘IIZOOD
s00E- + E . o M, ed.ge (GeV/c?)
= 3 = Dashed line are predictions for a integral
sol- 5 = E A-z=19.3%, as measured in data, with no
sk 3 mass dependence.
20F- , 3 = Green solid line is for a NLL prediction
E e (Almeida et al. arxiv:0805.1885) with A
%45 a4 205 o0 05 1 15 __ 2 linearly dependent on partonic invariant mass.

-Q'y

2009/09/11

had
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Some models predict ttbar bound states

Top color assisted technicolor predicts
leptophobic Z’with strong 3rd generation
coupling

Search in all hadronic channel

* Search for ttbar Resonance

Z’ with 1.2% width:

CDF (2.8 fb™):
>805 GeV

CDF Run Il preliminary, L=2.8fb"

[y
L e ™ I acp
Q
T2 B sv i
CDF Run Il preliminary, L=2.8fb" 2102 Eo CDF d N
g 4r \ ' Expected limit al 95% C.L. @ o _ e
E3.5F pected limit at 5% C.L. 11a § L. O O S
==T L Expected limit at 95% C.L.+2d] CO N T S S
E 3~

c L —e— Observed limit at 95% C.L.
@ 250 o \ 10 e
b,g 5 Leptophobic Z', I';=1.2% M, - o
2 C o
IR s e, e v S s e e e % NN SN | pee e —
; 1 B
0.5F .
I:III\\\\\\‘\\\\i\\\\i\\\\i\lllillll|||IIIIII p; —

0456500 550 600 650 700 750 800 850 900 300 400 500 600 700 800 900 1000
M,, [GeV/c?] M, [GeV/c]
=4 A
BAYEZESE 2009FEMERE
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i SM Higgs Search

= Cross Section and Branching Ratio @Tevatron

SM Higgs cross section (HIGLU, V2HV) SM Higgs branching ratios (HDECAY)
' I ' T 4 T T T 1 T T
1.0 o o]
: WW
01F w Z
|01 g cC
102
w Zy
100 120 140 160 180 200 G Tdo T Te0 180 200
m|.| (GEV/CZ) my (GeV/c?)
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Higgs Search Channels

H— WW— /v/v)

H—> WW—) /V/V
WH— Ivbb

ZH—>vvbb

—~_ZH>1Ibb

P10 920 130 140 150 160 170 180
Higgs mass (GeV)
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Number of Events

Number of Events

Low Mass Higgs: ZH — //bb

CDF Run Il Preliminary (4.1 fb™)

Improve lepton acceptance

smgleTTagHighse) < we Bz g |Jse neural network to correct jets for

. mistags |:| Fakes

[] M- 120 Gevier 150 Hzew Do ~missing energy

O z+ece uncertainty

0.2

CDF Run Il Preliminary (4.1 fb") g Expected limit:

s Use matrix elements and NN for event

SeIeCtlon CDF Run Il Preliminary (4.1 fb™)
1ZH - I'Tbb

1 - Expected

04
—  Observed

nf:N Outp:t.all)% Slice1 For mgy = 115 GeV/¢? =
: tlo

95% CL Upper Limit/SM
=

Double T Tag (High S/B) ;E:ags E‘r’\;‘ll:mzz 68 < O_SM 2o
|:| My, = 120 GeVie' % 25 Bz+ow Ot . a
moe muewns | m o ObServed limit: -
1 5.9 x o
1+t
0.2 0.4 0.6 0.8 b 100 110 120 130 140 150
NN Output 10% Sice My, (GeV/ch)

2009/09/11 BAYEZR 2009FMFERE 19



Events/0.20

Low Mass Higgs:

i ZH/WH Search in MET+jets

= (Good signal acceptance, complementary to other searches

= Sensitive to: ZH—>vvbb, ZH—Ibb (mostly 7), WH—/vbb (missed /)
= Dominant backgrounds:

= QCD with fake MET due to cal resolution

= W/ Z+jets, top, diboson
= p-tagging and neural net selection

SR, CDF Run Il Preliminary, 3.6 ftf

600
[ —%— | Multijet
500 Diboson
i Pz+ns
400 Bwens
I _+— ITop
300 o —VH (x25)
.
200 R
| .
100 +
ol

2 15 -1 05 0 05 1

Excl. SecVTX NN Discriminant

2009/09/11

Events/0.20

SR, CDF Run Il Preliminary, 3.6 fil

-
L]
e

-
(=]
o

-]
=]

40
20

Multijet

Diboson

flz+ns
Pwns
.Top

—VH (x5)

2 145 4 05 0

Double Tag

NN Discriminant

95% C.L. limit/ SM

10

1 L T T 1 T 1 1

For m,= 115 GeV/¢
Expected limit: 4.2x oy,

CDF Run Il Preliminary, 3.6 fb™'

Observed limit: 6.1xog,

68% Confidence

[N 95% Confide:

interval

nce interval

--------- Expected 95% C.L. limit
Observed 95% C.L. limit

100

110

BAYEEZES 2009FMEXRE

1 T 1
120

T 1 1
130

1 1 1 1 1 1 1 1
140 150
Higgs Mass (GeV/c?)
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= Bayesian NN selection For m,, = 115 GeV/c
= New NN A-jet energy correction ™ gépe‘?te‘(jj 'l'_m'_tt:_ 45"%XO-SM
= 4 ptagging categories " YDSEIVECIIMIL. 5. 5% Oy

CDF Run Il Preliminary (4.3 fb™)

= New: NN A-tag =
-
CDF Run Il Preliminary (4.3 ™) CDF Run Il Preliminary (4.3 tb™) E 10% 7 o Obearved Linit
| —s— Data = —e— Da . - -
300 = ga W 350 C ] NO?W — |- wmeens Expectad Limit
- ots - +e .
- B iboso on(WW,WZ,7Z) - = §b‘ . on[WW,WZ,72) t: - Pseudo-Experiment 10 & L. 0]
B [ Single top (tch N -Cl . :
250‘_ = Sin SI to EEs-ch]) 300 E gmg:eiog E;ﬂhh)] BG L - Pseudo-Experiment £+ 20 ______ . e
- C_i(e. 7pr r 1 (5. 7pb) (=] ; ; ; :
- E Weo C B wWictic | e A S
.y bb - . b
- Wl 250 [ Wil F
2001 — 1995(115G9VJ><10 C —— Higgs (115GeV)x 10
- 10l o e T
8 7 " - N SN w =
o0 SR | B e ]
50 | e
N : i i Siandard Model
11 1 1 1 T -
0 0102 03 04 05 06 0.7 0.8 09 0 01 02 03 0.4 05 06 0.7 0.8 09 100 110 120 130 140 150
BNN ouiput (M, = 2915) BNN ouiput (M, = 2%15) Higgs Mass (GeV/c?)
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Events / 0.05

) w &= wm @ = @
=] o o =] o o ﬂ
T

-
19 o
TITTTTT]T.

High Mass Higgs: H —» WW"

Opposite sign leptons: H— WW—vlv
Same sign leptons for WH—> WWW
Improved lepton acceptance

Better lepton ID (likelinood)

Better acceptance and improved
sensitivity at low dilepton mass region
Train NN for each category

= 08 0/1/2+ jets, S8, OS low #,

CDF Run Il Preliminary
- OS 0 Jets, High S/B

CDF Run Il Preliminary

o

[SS 14 Jets

o
EM, =165 Gev:cz n
:“" [ M, = 165 GeV/c?

Events / 0.05
-]

-
[0
T

-y
=]
Il[]]

)1 08 06 04 -02 ©0 02 04 06 08 1
NN Output

2009/09/11

CDF Run Il Preliminary

I L=431b"

... ==+ HighMass Expected __

m— High Mass Observed

Standard Model
T
130 140

1|||| |r||\|||||| T||||
15I:l 160 170 180 190 200
Higgs Mass (GeV)

e
1 1 IJ 120

= For m, = 165 GeV/c?
= Expected limit:
1.21x 0y
s Observed limit:
SR 1.23x oy,

009FMERR 22



‘L Combined Limit on Higgs

= m, =115 GeV/e®

= EXxpected limit:
2.53 x oy,

= Observed limit:
3.62 x ogy

= m, =160 GeV/c®

= Expected limit:
1.29 x ogy

= Observed limit:
1.24 x ogy

2009/09/11

95% CL Limit/SM

CDF Run i Preliminary, L=2.0-4.8 fb

N S R IR i
gl LEP Limit .  Expected

— ObserVed : g
- ected ----------- ----------- -

..................................... ]

){ SM=1

! l 1 | | l Auglijst 17, 20P9
20 130 140 150 160 170 180 190 200
IJ,(GeV/c )
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i Searches for New Physics

@ Hidden Gauge Sectors
.- Extra Dimensionsg

L "’

4,
¢, ",
F
J‘, ”
Fourth Generation

= Mainly SUSY search results this time.
2009/09/11 AAYIESS 2009FMERS 24




events

Sbottom Pair Production
INn MSSM

= For 3rd gen squarks, large mixing could
lead to one of the stop and sbottom quarks
to be light

= Large cross section at Tevatron
= Signature: 2 high £; b-jets and MET
= QCD background (mistags/heavy flavor)

: -1
[ L=2.651b CDF Run II Preliminary

o)
o

...... Expected (95% C.L.)

e Observed (95% C.L.)

o
(=]
L

—
NO
=~
S
Im from mpl
estimated from untagged samples. »
W =
« i
- o Ssot
CDF Run II Preliminary CDF Run II Preliminary =
L —=— DATA L-2.65 fb" 107 = —*— DATA L-2.65 b 8 i
10 i . —— SM (blc + mistags) C —— SM(b/c + mistags) o - B
F . ) —— QCD(ble) + non-QCDibic) - [ R : —— QCDib/c} + non-QCD(bic) TU 60+
P . non-QCD (bie) [ non-QCD (bfc) — |
O R Y Total Syst. Uncertainty [ | Tut"-il Syst. Uncertainty — |
! N M(b,) = 153 Gevic® r . B milj‘.’)) = E,'IS)3(‘G:/\:/§_ g i
10— % M) = 70 GeVic? w 1,)=70 GeVi i
< N S S E 10? Z 40_ Expected
_____ 5 - . Observed ;
N L 20l i| | CDFRunT (205 pb |
s I_—l = --- Expected :
— Observed i :
1= = ] : H
r | R I B ||\|‘|||'w||1||\
= .1‘\]0. L ‘15\0‘ L ‘2‘\]0‘ L ‘25\0‘ L .3‘\]0. & 7‘5|0 L ‘11‘]0' L .15\0. . ‘2| R ‘25|0' Lol 0 50 100 150 200 25%
Exget) [GeV] missing £, {Gev) Sbottom Mass [GeV/c”]
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Fraction of objects [%]

Stop Decaying into
Charm and Neutralino

12F

If stop is light and stop—chargino+25is
kinematically forbidden, then
stop—neutralino+c¢ might dominate.

Signature: two charm jets + MET
Developed a flavor separator to enhance COF Run Il Preliminary | Ldt=26"

16T

14 F

10

=~ [e2] oo
TT T T T[T T T TT

charm separatlon 0 - — Observed Limit (95% CL)
Sum of network outputs CDF Run Il Preliminary .|'Ldt=2.6fb'1 % 120 oo Expected Limit (+1c)
g 45 O,
c
— s« CDFD
Charm I.%I) 40 = HF Mu;'i:jaets % 100 |
Bottom a5 [ Light-flavor jets G B
. [ Top-quark E B
Light+Taus 30 [ Electroweak bosons o 80
— Signal m(f)=125, m(3)=70 c B
25 — Signal m(t)=135, m(Y)=70 ©
Signal m(t)=115, m(¥)=70 =
=
20 Fos 60
15 Z
10 40
5
- . 3 I N I N I \ SN I ) I - 11 1 1
1 12 14 16 18 2 % 0102 03 04 0.506 07 0.8 09 1 60 80 100 120 140 160 180
Sum of outputs NN Output Stop Mass [GeV/c?]
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Stop Search
In Dilepton Channel

= If the sneutrinos are lighter
than stop, the dominant decay
IS Into leptons.

= Signature similar to ttbar dileptons,
but with soft leptons.

= Kinematics slightly different due to 3.
sneutrino mass.

-

o
20 &

=
= 100
- >
3 F ¥ o CDF Run Il Preliminary, 1 fb™ - 90
o CDF Run Il Preliminary, 1 fb Jstop signal N ry, [CIstop signal
S0 Fq, Cut Group a (eet+ep+py) (MM l+fakes Em Er. Cut Group d (ee+eytuy) ':L?Eﬁfa)
2 F 5 - 2 | HR(data) = 1)=180, m(v)=50 GeV/c> | Drel-Yan 80
S m(t)=130, m(v)=95 GeV/c" |HlDrell-Yan o m(t)=180, m(v)=50 GeV/c" (I Drel-
S diboson > diboson
10 ; o 10 ti 70
- E tt -
S F — data : — data
.
1k 1 60
- ) - 50
10" 10°
E T 40
102 102
L L T B | | | | | | L L L L L L L L L PETENIN URTTI NI
20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140 160 180 200
B, GeV E., GeV
24 A O
2009/09/11 HBAYEZS 2009FMEKXRE

Scalar top in the Dllepton Channel:t— 1V b

< CDF Preliminary

Z Br (i— I¥b)= 100/0
’ : Runll, 1fb"

LRI

CDF Expected

7/ /Aleph — CDF Observed -
L3 |

oeal | D@ Run Il 1"}
= LEP
IIIIIIIIIIII IIIIIIIIIII I
60 80 100 120 140 160 180 200
M [GeV/c?]
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Stop Decaying Into

i Bottom and Chargino

= When stop is more massive than the lightest
chargino, the dominant decay |s very top-like:

7?1 — bﬁt

— bx3 Opy£t

s The differences are:

— by v

= Mass distribution of the stop

= Different “escaping particles” makes topology slightly

different.

= Search in stop pair to dilepton channel.

B-Tagged Channel

o 2+ Light Fiaver

150 200 250
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Chargino-Neutralino %
Production in Trilepton Mode

Search for 555, COF Run Il Preliminary, 3.2 f&” |

= Trilepton channel in Dilepton| °F B
chargino-neutralino g::?, A -
production: “golden mode” B "
= 3 leptons + MET: very clean

for hadron colliders B ot s

IFvariant Mass (GeVie’)

n I n CI u d e ISO I ated trac kS fo I Search for 757;, CDF Run Il Preliminary, 3.2 fb”
tau decays _ | i)
O Trilepton| 14
) .:ibnson
- - 'ﬁ T:t ..Fa.i:e
LI'T i[{ v g =3,
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Chargino-Neutralino

i Limit in MSUGRA

CDF Run Il Preliminary, 3.2 b

1.2

]
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Theory 6, - BR
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= For chargino mass
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Events per 20 GeV

GMSB Neutralino Search

i Using Photons

Gauge-Mediated Supersymmetry Breaking
(GMSB) models usually allow neutralino to
decay In photon and gravitino (LSP).

Zl _)7/+G

Observed O event

= Search for neutralino pair production.
= Signature is: 2 photons and MET. Expected |1.2 = 0.3 = 0.2
= Background rejection COF Run Il Proliminary
||\l‘ll\l‘||\||||\||\|\||\|\||||\||||\|
1 1 _ 1c1 25 Expected exclusion region with yy+E_and 2.6 fb™! ]
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Other BSM Searches

Gaugino Pair Production

in W+Z+MET

COF run Il Prefiminary 2 oem’
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i Summary

Tevatron Is operating well. Better than ever!
= CDF is ready to run for FY2011. [Ldt~ 12 fb! is expected.

= Successful application of multivariate analysis techniques.

= Top quark properties are being measured more and more precisely.
Mass precision is now less than 1%.

= Top quark properties are consistent with SM so far.
= Still improving the Higgs sensitivity.
= No signs of physics beyond SM, but search continues actively.

= Stay tuned for interesting results from Tevatron in the near future!
= New top mass combination and new EW fit
= New Tevatron combined Higgs limit
= New search channels and updates on the search results
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Forward-Backward chE

N[ 1] 4

i Asymmetry in ttbar Productlon

= Charge asymmetry in ttbar production ar)
— Forward-backward asymmetry pogut I

= LO QCD predicts 0 asymmetry
= NLO predicts A, = (5£1.5)% T ——

(O. Antufiano ez‘a/ Phys Rev. D77, 014003(2008))
= Interference between initial and final state Y A T

radiation

= Interference between box diagram and Born —=0999990s—
process Reconstructed Top Rap|d|ty

= DO (ngb 1) /4 reC_012+OO8+001 200 ;A“:’,bllclwea £0.036
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i Charm Tagging in Stop Search

= Charm Hadron Analysis-Oriented Separator (CHAQOS)

= 2D-output NN to distinguish flavor of jets:
= bjets, light jets, and c jets
= 22 input variables:

passed trk/ good trk
zprgood trk/E7Jet

,UthX / E7jet
prlst / pthX
pTan / pTvtx

<| %I>good trk
<o/ o>
Biet
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signed g of 1sY/2nd trk

frac. of good trk w/ |ay/o,,|>1,3,5
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Network Output for Node 0

Network Qutput for Node 1
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