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Luminosity and Cross Sections
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At peak luminosity ~1 W boson per second produced!



The Standard Model and the

Standard Questions We Have

00 Beutrise

Leptons

Is QCD the right theory for the
strong force?

— Are the calculations adequate?

What is the origin of electroweak
symmetry breaking?

— Is there a Higgs boson?

|s the CKM matrix the only source of
CP violation?

What is the Dark Matter?
— Is it produced it at colliders?
Are there new dimensions of space?

— Or e.g. extended gauge sectors,
more gauge bosons,...?

Is there anything maybe that no one
has thought of and no one has
looked for and we missed it? 3



= Testing Particle Production
— Jets, W's and Z's, b-jets, top quarks

= Electroweak Symmetry

Breaking

— W boson mass and width

— Top quark mass

— Higgs boson search

= Beyond the Standard Model
— Supersymmetry and beyond

= Flavor physics:
— B lifetimes, mixing and Rare Decays




Production of Particles




Jet Cross Sections M >*W<
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= Cross section measured over 7 orders of magnitude

= Data well described by Standard Model prediction up to
masses of 1.2 TeV



W and Z production
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= High precision measurements
— test NNLO QCD predictions
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W/Z + Jets Production
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B-guark Production
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Measurements of b-jet
production in good
agreement with
theoretical predictions
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Top Quark Production
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Top Quark: Kinematics+Properties
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= Kinematic properties, couplings and charge consistent with
Standard Model top prodiction so far
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Single Top Production

q /t/
WAL
W* % - X

A e

CDF Run Il Preliminary, L=955pb™

— i Single top

200 Wb-like
c-like
Mistags
1 50 - tt-bar

——CDF Data

100 [

Events / 0.05

0 0.2 0.4 0.6 0.8 1
Event Probability Discriminant

DO Runll Preliminary

—— DATA

B i - 1+jets (8.3)pb)
tt— 11(8.3)pb

I single top

I Wcc

Il wob

. i

[ AN

Multi-jet

2Jets 3Jets >4Jets

Tevatron Run Il Preliminary

Neural Network: CDF 0.0 + 12
== 0.0
Matrix Element: CDF ® 2 7+ 1.5
=F =13
Likelihooa Function: CDF 0 3 o 12
== 03
Decision Tree: DO 4 9‘_ 1.4
§ 1.4
Matrix Element: DO 4.6 - 1.8
=15
Neural Network: DO 50+ 1.9
s 1.9
Combined: DO 4 8'__ 1.3
=13
I | I
0] 2 4 6

Single Top Production Cross Section (pb)

o
310 DG 0.9 fb™
=
5
> 10 e+u
= 2-4 jets
1-2 tags
1
==
107
0.6 0.7 0.8 0.9 1

tb+tqb Decision Tree Output

From DO o result:
V,>0.68 @ 95% CL

= Recently D@ announced first evidence for single top production
— still rather poor precision and further data needed to clarify situation
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Diboson Production

= Diboson production probes
trilinear couplings among the
gauge bosons (TGC)

— Direct prediction from SU(2)xU(1)
gauge group

s-channel — New physics could lead to

anomalous couplings

= WW, Wy, Z y observed some
time ago:
— Agree with SM prediction
= Focus today:

— WZ cross section: og,,=3.7 = 0.3 pb
— ZZ cross section: og,=2.1 + 0.2 pb

t-channel

13
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Diboson Production Summary

Tevatron Run Il pp at \s = 1.96 TeV

)
% 5 b 'CDF Preliminary 1
c10" ¢ = = CDF Published
5 ©DO Preliminary
77 e DO Published
§1O3 - Theory
3}
102 L
10 | =
. |TTTl l}
1 I H
; , | | l M,=160
L w Z Wy Zy ww wz ZZ H—-WW Susy

Higgs Boson is next in line ‘ 15




Electroweak Symmetry

Breaking

16



The Electroweak Precision Data

= Precision measurements of
— muon decay constant and a

— Z boson properties (LEP,SLD)
— W boson mass (LEP+Tevatron)
— Top quark mass (Tevatron)

Measured to 0.015% M?GSUF‘Gd to 0.002%
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Lepton Energy Scale and Resolution

CDF Il preliminary
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W Boson Mass
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W Boson Width
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Top Quark Mass
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Top Quark Mass Results

Calibrated 2D Likelihood Mass of the Top Quark (*Preliminary) .
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Z—bb resonance
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= Both collaboration succeeded in extracting a signal
consistent with Z->bb out of an enormous QCD bb
background
— Energy scale and resolution so far consistent with simulation
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H— WW® — [*-vvy

= Higgs mass reconstruction impossible due to
two neutrinos in final state

= Make use of spin correlations to suppress WW

g [
background: 00000
B VA VA VA S ,.r-'». A ; W’
— . . — n '""LI :..h.\
Higgs has spin=0 \ 4 ¢ \
— leptons in H = WW®) — |*I-vv are collinear ¥ anmn Y
Main background: WW production —— W N
q I q I
R Y, 7 v’)ﬂ(*‘ % % F
A ol l%16;—CDF Run Il Preliminary ‘.L=1fb'1
S \ V\; gV 14;— =z
~ w* : _ + 12 o
q | q | - —o— —
10— B ww
8:— —e——8— e ;EHWW
5F L ..... = _
4:|i_ L l_ _l_
- 2; | | _";'.:'I":"r'j 'l 1
160 GeV Higgs ?‘ e e e
% o5 1 15 2 25 3
Lepton A¢ (Rads)




Higgs Cross Section Limit

O/Og=5

Limit/ o(pp/AWH/ZH/H)xBR(H—bb/W*W)

| | | DQ Prellmlnary, L=1. O fb'

'1111'1111'1111'1111'1111

L
150 160 170 180 190 200
mH(GeV/c)

Pl v B B B

b S
120 130 140

= Ratio of limit to SM about 5-10 with 1 experiment with 1 fb-"
— CDF+D0 combination ongoing
— more data coming

— experimental improvements ongoing ”



Beyond the Standard Model
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Problems of the Standard Model

h o 5 h h h

2 - 2 — m?2 tree A ¢ 2 gauge N 2 higgs
m4, = (200 GeV)* = m*, mHgg 0 m? hee

= Large fine-tuning required: ‘ |

— My<<Mp, s s, e
= Accounts for just 4% of the

Universe

— No dark matter candidate

— Cosmological constant problem q ._
= No prediction for |

— fundamental constants, unification of
forces, number of generations, mass
values and hierarchy of SM particles, R
anything to do with gravity ey R Yuck 1

S

M. Schmaltz, ICHEP 02




What’s Nice about SUSY?

= Radiative corrections to Higgs ) Q .
acquire SUSY corrections:

with SUSY

— Nol/little fine-tuning required 7N "
— Particles masses must be near ___“___ff:__zf____“__ 2
EWK scale =
= Unification of forces possible O e
« Dark matter candidate exists:  8070F toawonicr: ml -
— lightest neutral gaugino sogof o OLD: darker reglon -
= Changes relationship between _ -
My, Mipp @and my; s
— Also consistent with precision g 8040 e
measurements of M, and m,,, 80,300 w14
80.20 Heinemeyer, Hollik, Stockinger, Weber, Weiglein *06

L "I T T T T B T R R N
160 165 170 175 180 185
Meop (GeV) 31



MSSM Higgs Boson Search

> ' = % DO Prelimina;y: 1.3 ;b"
Q) 100— Z/’{*_’TT il — Lﬁ 102:_ Bzt
) other EW, tt| ] F Boch
jet fake [ Wiy
2 10¢ ——ma=160GeVy |
> ik
= [ . ' i
1 ‘%: k3 [
O :
> : 1
m 0.1 I"£ “-‘;ll
- A AR ST Ll : 0 50 100 150 200 250
0 50 100 150 200 250 300 Visible Mass (GeV)
myijs (GeV) m®X, 1< 0
3= 00w, M= 200 Gev_ myZ0BN 210 PRI
5 poesa] g 1 = Data mass distribution
e 80 . agrees with SM
. : 70 expectation mostly:

7 60 — CDF: S_Iight_ excess
= 60f S e 50 has a significance of
s F e L oapraimnary 101 2.10 (cross section

2. / MSSM 071 Search 0F  —0ould o emeces ] about 2 pb)

0[Sl s L Preiminary 20F  Toriuom — D@: slight deficit in
.\ LUER 2 3 10 that region

(1] PR DN U R R | e ]

80 100 120 140 160 180 20( ¢ 100 120 140 160 180 200 32

m, (GeV/c?) M, (GeV)



Supersymmetry Searches

& D@ Preliminary B
— 1 el q = _ sty
C\\l 103 E_ » éa?f!vﬂ'ers q : b b ”, b JL
w F | R TT—{q %-- - =,
= r Vwwz 2z g B b b—jet
o 10° _° el g q q :
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w B isane d / ? 6 ; ' to i 3
10 = , g B CDF Run Il Preliminary, 295 pb‘l =]
E 5 ] = -
- Jet 5 S5 17 —e— Data ]
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1 N = I Mis-Tag ]
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- g C ]
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L - e 1 C e 2 n
0 50 100 150 200 250 300 350 400 450 500 jet jet - Mhpmto0ceVey 4
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E; (GeV) . ]
0 - .
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Missing E_ (GeV)
8 ILdt=745 pb”  DATA =
~N CDF RUN Il Preliminary (] Drell Yan+y
P [ ] Drell Yan+jets 100 E D2 Run [T Preliminary
- . Z|y e
s 1F [ Diboson 4 =k e vyydata
? | [JmSUGRA: ;5 12 — total BG
g —|_ ' mass: 113 Gevic? - > BG with true MET
' =
-3l ok
s 107} | g
Y _ Qi o e N
o 1 = .
5 24
& N
3 107 ""f"f L“IITZL @
10 2 SRl A T R A L v e . E ‘ 1 J L J
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Supersymmetry Parameter Space

DO Preliminary, 0.96 fb™

- g ;600_1||||||||§| ||||1t|l|3|31l|\|0|||0|_ q —
& d Q - : anp=3, A =0, u<0 - g
d /_.—-q (5 - ° A q /q
~— 500/
Jet g’) B jet
%o © B 9 e
jet E 400 jet jet
E : % E ______ no mSUGRA [\
> - S - solution N
o 300 = L
7y - N
B DO IB
2000
100 1 ~
QE: q ¢ —1
00 100 200 300 400 500 600 et
Gluino Mass (GeV) .
- M(g)>289 GeV

- for M(q)=M(g2): M(q)>375 GeV, M(2)>410 GeV 34




Exclusion of GUT scale parameters

DO Preliminary, 0.96 fb™

300

5 /

evatron excl.

o
||||||||
|
|
|
|
|/
l

m,,, (GeV)
N

& =)

2000 (squark/gluino)
LEP excuf P
(slepton)/_/mo—; ......
0l LEP excl.
% 100 200 300 400 500 600 (Chargino)
m, (GeV)

= Nice interplay of hadron colliders and e*e- colliders:

— Similar sensitivity to same high level theory parameters via very

different analyses s



Beyond SUSY
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What else could be there?

= Strong theoretical prejudices for SUSY being true
— However, we need to keep our eyes open
— particularly due to the lack of SUSY observation...

= There could be many other theories/particles, e.g.:

— Extra spatial dimensions:

« “Solve” hierarchy problem by making gravity strong at TeV scale
— Extra gauge groups: Z', W’

* Occur naturally in GUT scale theories
— Leptoquarks:

* Would combine naturally the quark and lepton sector
— 2777
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7 WYl
ee and yy Mass Spectra >~Wv§; 1
;2

Di-Electron Invariant Mass Spectrum

o 10°: Search for X—yy CDF Run Il Preliminary, 1155 pb"
o = CDF Run ll Preliminary [ | .2 F ' ‘ ' ‘ i ' T
= B
r C Drell-Yan Diphoton Data
3 P
g 10° 3 [ Jet Background 107 \ =
; E cC |:| EWK-+yy Background B
€ 10°L L, o
o = _ R =10°%:
AT - Ldt=13fb [
2 S
Z 107 %
- ) . 9 10
P -
R A - -
10 . ty 5
B T } * 1
Wi S
- I 10 =
10'1 1111l | [L1ETEd] I LA L] I 1111 I JS]Sys] Ilhli_l lll'l.'n"lh- 6 .’|00 : 200 : 300 E 400 5} h 600 l 7—00
50 100 150 200 250 300 350 400 450 500 550

Di-Electron Mass (GeV/c’) m(yy) (GeV/ cz)

= Dielectron mass spectrum and diphoton mass distributions
— Data agree well with Standard Model spectrum
— No evidence for mass peak or deviation in tail
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High Mass ee and vy

: 3.1

= Resonance in diphoton or dielectron mass spectrum predicted in

— Z' models (ee only): Spin 1

— Randall-Sundrum graviton (ee and yy): Spin 2

95% CL Limits (Spin-1, e'e?)

o -
o - -1 —e— 95% CL limit
= I SHEE LSBT Expected 95% limit
Jo 103 Z o (LOGBrx1.3) "=
* —— 7, (LOcBrx13) 3
) —e— 7, (LOG.Brx1.3) |
5; 1 — Z,(LOcBrx13) _|
m E —#— Z,(LOG.Br=x1.3) 3
6 :
10" -
0% T N
. CDF Run |l Preliminary
103llllllllllllllllllllllllllllllll llll

200 300 400 500 600 700 800 900
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M;>923 GeV for SM-like Z° |

Y.l
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z 0.1  —— :
§° . excluded at 95% €L
I%o_og ‘; . i ----semsﬂl\lify
" - — DO PRL 95, 091801 (2005)
0.08 * o cxéiudcd Jy prec sion uWk‘ ¢
‘,‘,_r':r:'-‘-'“ ----- i I [T ] [ T [ [ [
200 300 400 500 600 700 800 900

graviton mass M1 (GeV)

CDF: M>889 GeV for k/M,=0.1
D@A: M >865 GeV for k/Mp=0.1 9




Many More Searches
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Inclusive Survey of High P Data

= Look for new physics in “all”
event topologies, e.g.:

Photon+jet+muon
Photon+jet+electron

344 final states, 16,486

Vista Final States

Vista Distributions

~CDF Run Il Preliminary (927 pb") Entries 344
[ Underflow 0

80—

60—
40—

20—

0 2 6

(Ndata_NSM)/ 0

F - -
3000 | CDF Run Il Preliminary (927 pb ') Entries 16486

2000 —

1000—

<« overflow

distributions!
® CDF Run Il Data
3j Zp.,. < 400 GeV I Other
=1 ] Overlaid events : 0%
| CDF Run Il Preliminary (927 pb ) | ] Pythiayj:0.1%
[ Pythia bj : 4%
n 3000f - pimii jj]: 95.9%
E [ e*
(]
Lﬁ _ °
' 2000
o r °
g H =y
€ 1000 Pl "--..?lL
p-d %
L ® .oﬁ:
Iy i ....;[%_
0'e: 1 g it g ! . 1%%epey
1 2 3 4
AR(i2,i3)




Inclusive Survey of High P Data

= Look for new physics in “all”

event topologies, e.g.:
— Photon+jet+muon
— Photon+jet+electron

— 344 final states, 16,486

distributions!
= Only sensitive if new physics

Is large and at high P+

— Good for looking for “the

unexpected”

— Typically less sensitive than
dedicated searches

« E.g. for WZ discovery 3 times

more data needed than in
dedicated search

Vista Final States

Vista Distributions

40—

20—

80—

60—

~CDF Run Il Preliminary (927 pb") Entries 344

-4

Underflow 0
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0 2 6

(Ndata_NSM)/ 0

3000

1000—

2000 —

;CDF Run Il Preliminary (927 pb'1) Entries 16486

<«— overflow

-4 - 6 8 10

(Nidata_NiSM)/ o'
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The Flavor Sector
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Lifetimes: B, A,, B,

D® Run 2 preliminary

£ = I
31 EA—IYA ol
g T
S
s F
8 L
10

IIIIII]

-0.2

Theory
B,, A,: hep-ex/0505100 (HFAG)

B.: Nucl. Phys. B585,353 (V.Kiselev et al.)

DO (L=1.3fb™) A p X
1.28 + 012 + 0.09 2

DO (L=1.0 fb™) J/¥A Ab
1.298 +0.137 + 0.050 ——

CDF (L=1.0 fb™) J/¥A
1.593 + 008 + 0,033 o

DO (L=0.4 fb™), D_p X

1.398 +0.044 + 0.028 -
CDF (L=0.4 fb™), D_p/e X BS
1.38 +0.05 + 0.05 =

CDF (L=0.4 fb™), D_(3)n
1.60 £0.10 + 0.02 R

DO (L=0.2 fb™), J/¥ n X
—8——  0.448:+0'2 40121

B,

CDF (L=0.4 fb™), J/¥ e X
= 0.463 + 30 +0.036

0.5 1 1.5
b Hadron Lifetime (ps)

heavy B states

Precision tests of Heavy Quark Effective Theory with
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B, -B, Oscillation Frequency

u, ¢t 7 Vv = CDF Measurement:
t — — Prob. of stat. fluctuation: 8x10-8
B0 W W BY, ~ Am=17.77 £ 0.10 +0.07 ps-!
i — |V,/V,s|=0.2060+0.0007 *0.99 (th.)
= D@: 17<Am<21 ps-
u,c,t,? _
— i CDF "

CP-odd: B,=pB + q]_3 § e S TS e
CP-even: B;=pB - qB = of
with Ipl?+Igl>=1 E |

| - combined
T, ¢ e e e g g e g Flp e il g g
Bj;nix =—I;e * (1+ACOS Amst) L 10 AR — combined
2 20 A | \ / Y, ' N = =« semileptonic
- 10F £ |\ = hadronic
P =ll“ e rBst(l—AcosAm t) < ™ ol | VaaN\ A .
mix 2 B K ' 0 _ ok \/ ..”:. ____________ \,{\_
H. G. Moser, A. Roussarie, A0f telirrrertrd -
NIM A384 (1997) P S TEETEETTIL (TR

0 5 10 15 20 25 C?O



Am_, Measurement:

Impact on Umtarlty Triangle

T T T | T T
L - I T ' I | a
b % E CKM fit w/o Am S - Fenan ) 7 -
| BEAUTY 06 =2 CDF measurement 1 . E z Amd; K BEAUT E
0 0 0 *0, \] 05 3 sin2p / —
WA Fa4 BR(B”— py)/BR(B" — K*y)] =E wicesz<0 1=
1 0.4 :—E (excl. at CL > 0.95) =
=y - =
i | 0.3 'E— 3 & ~ a ?
, 08f 1 ez E
LIJ | | 01 e
~ 06 . o L0 =y B = llvlub,chll N
B N -0.4 0.2 0 0.2 5 0.4 0.6 0.8 1
- 1 A SM |- B
04 Rs WA - &y, gy = 1.17 £ 0.08 (hep-ph/0603232) — A’”q = A’”q }1 + hq(' St
L ; N ,

i ' (hep-latio510113) _ _

0.2 — : :

o | | ‘ | i | | | 1 1 | I I | | ‘ | | | ‘ | | | :E :E

0.16 0.18 0.2 0.22 0.24 0.26 0.28 0.3 : :

|th/VTS| ”Ho's‘""1””_‘5"h;‘_"'”_‘s’”‘%'”‘3'5 ‘”o's””i‘”'1‘5”1;5‘3”

Z. Ligeti et al., PRL97:101801,2006

- Significant impact on unitarity triangle
- Some new physics constrained tightly 46




Lifetime Difference: Al

—~0.5
A DO, 1.1 fb”
T 04 mB) - Jyo
m -
[2 sl * Constrained
- ds=0
0.2
0.1 (" SM
0
-0_1;..|....|....:....|....|....|.. Lol

1.3 135 14 145 1.5 155 1.6 1.65

Ts (PS)

= Lifetime difference also consistent with Standard Model
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B.—u*u Branching Ratio

et
iy

TT

= Standard Model prediction:
BR=(3.42+0.54) x 10°

A.J. Buras Phys.Lett.B 566, 115 (2003)
= Large enhancements e.g. in

D@ Run llb Preliminary
Sideband 1 Signal region Sideband 2

N

IIII[IIII[IIHIIIIIII

Events/5 (MeV/c?)
5

1
Supersymmetry possible Bl
b MSSM o ' | | |
" 04648 5 52 54 56 58 6 62 64
Xﬁ 5 - tan6[3 /mA4 Invariant mass (U* ) [GeV/c7]
% o _hep-ph/0603106
° ~tanGB i 70
CDF D@ b3, , )
L=0.8fb! | L=2.0fb" | 5« Oweq
Nexo 1.47 2.3 §o SR RTITY
30 S -
Nobs 0 3 ’ exc\“ded Mpsy =1TeV
Limtat | <10x10® | <9.3x10® | |~ =TTV
95%CL 100 120 140 IK:‘\((‘;;V) 200 220 240

Severe constraints on SUSY parameter space 48




Conclusions and Outlook

= Tevatron + experiments operating well 2 BT Il pp at \s =1.96 TeV
= Analyses mostly based on 1 b sl . = COF Publiched.
= Already >2 fb-! on tape % 3 =0 Pubiished”
= Physics result cover broad range: g" Theery
= QCD thoroughly being tested: 102 . o
= works very well even in complicated final states! T
= Electroweak precision data getting more and 10| = on .
more precise: Tl
= m,<144 GeV/c? : I u
= Flavor physics: o

w z Wy Zy ww wz ZZ H-WW susy

= Unitarity triangle closes
u no Signs Of neW phySiCS yet 80'70%experimental errors 90% CL: a

o SearChes beyond the Standard MOdeI LEP2/Tevatron (today)

Tevatron/LHC

8060 — |Lc/Gigaz

= Many searches but no sign of new physics yet s | “g“h‘:::; ]

= Anticipate 4.4-8.6 fb-' by 2009 >
= Hope now for a discovery of the Higgs

boson.... or something even more exciting! soo0 kgl L .

= Continue precision measurements in QCD, B -

flavor and electroweak sectors w0 e e s i

m, [GeV] 49






B, Lifetime Difference AI', and Phase ¢,

M), =" 0| M)+ g~ (0)e™| 1))

M@), =g O M)+ g" ()| )

i AT
[cosh{ —f) + cos(Amt)

2 e

g=(1)

7

2

Using B, — Jhpo, Ag (u=u) DG
obtains:

AT =0.13+0.09 ps™"

—0.707247

-0.39

P

= |[n agreement with SM
prediction but ~1.50 off

§140-_ DO, 1.1fb' . Data

5 B — Jy o — Total Fit
o120 ! .

o [ 5.26<M(B,) <5.46 GeV - Total Signal
§100F  ct/olch>5

w

80

40:—
20
:l P | | P |
0—3 -2 1 0 1 2 3
&
. 0.5¢ = 3
Q_OA:— % Constrained DQ, 11 fb'
~ - .
Y =
N 0'3: Combined
;_ semileptonic
L_m 0'2: charge
= asymmetry
Q 0'15 band
-0
-0.1F
-0.2E™ -
-0.3F ep-ex/U /02
040 WAL = ATSM X Icos(4)!
-l —l L '} A A l I L I} A l A A '} A l A A A A l A A A A l A '} ' A l
05 -3 -2 -1 0 1 2 3

¢s (radians)



Jet and Photon Cross Sections

1070 CDF Run Il Preliminary DO Runll Preliminary
™ -
— C K, D=0.7 —~ -
§ :_ \ —a— Data % 103 = DO data
) 10° - jL= 1.0fb Systernatic uncertainties O] = L Region 1: Y& jetin CC, SS
0 = —a— NLOQ:JETRAD CTEQ6.1M B = = Region 2: Y& jet in CC, OS
= _a4F S corrected to hadron level Q 102 F Region 3: yin CC, jet in EC, SS
0 10" "\ M»‘w 0, =g, = max pf /2 =i, ~ = 2 Region 4: yin CC, jetin EC, OS
c — : o C
._n_n — ...% -4-1._*_{2;1, PDF uncertainties § 10 ,.’. NLO QCD
w_10fF -.\ - e = '"E CTEQ 6M, ppq=pT*(y")
_§ & i *‘01_*_& Y TeIs S ‘:g - I R Region 1
- 10% . '*“,,., i ly"*"|<0.1 {x 10°) T 1= = L N " Region 2
I i ‘q\- n e b'__ = )oY l\. Region 3
= - : i S - £ By == Region 4
T »c-% e YO —— = 1 - 2. egion
T 10° \. e‘,.&m S 0.1<|y |<0.7 {x 10% B 10 E .
~ B X = =
@] :_ *a oy =g ™ C .
t\_lc 10° "‘...% "*'1;*1 0.7<|y" | <1.1 o 10_2 _ .,
— e e = -
— " 1.1<ly" <1 6 ¢ 10°) N [ S
11 . -1
s 1.6y <21 (x 109 - s
10 Tt v b b b by o b 10‘45_
1 40 il I S | I | ] | I S ) | I T I ol | | S ] | | L1 1 1 I
9. 100 200 300, 400 200 00 70D 0 50 100 150 200 250 300

JET
GeV/ .
pT [ e C] p{.(GeV)

= Cross sections measured over wide kinematic
and angular ranges
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Diboson Production: Wy and Zy

==
CDF Runll Preliminary 1/fb W
10’ -2 .
§ = Data 855 events W &
E W+ oy - -
: ] WHet
B Z+y Y
10° Bl W+r— oy

Anomalous couplings : AK. A
10

Number of Events/(7GeV)

U, = e(l+k )'+.-\)')/_)i})”.

q, = —c(K)'—‘\).)/m .

bosons 0

‘ Combined Channel I
10‘1 ’ET . - ° Background Subtracted Data

0 20 40 60 80 I1(I)0 120 '1:Ito' ' '1¢Iso gso:— - - %
Photon E; (GeV) E DO Preliminary, 900 pb’ —‘— 5
L%GO:— g
. 40:— z
= Probe anomalous couplings : [ + s
of the electroweak gauge " i + |3
b i

1
|

1 2 3 4
(Lepton Charge)*(nn)
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CDF Single Top Analyses

CDF Il Preliminary 955 pb'1

CDF Run Il Preliminary, L=955 pb™! ¥ [ Normalized to Prediction COF Il dat
.............................................. — —— ata
- S A R | c |
(=] ! ® Data M Wbb [0 Mistags | : _ ;
¢ 80 M schannel [ ttbar [0 NoaW | - = - ] s_mgle topisignal
& [ @ tchannel [] WceWce M 2eo.,:.Dlboson g‘ = 20k tt background
& 70 F [] Syst. Errer : o | B c-like background
o ‘d-b | b-like background
60 | o | T o non-W background
A | @ I
s0 g 2
a S 10
40 ; 5 4
. 4 11}
30 77 7] b
20 f
0 L
10 0.4 0.6 0.8 1
‘ NN output

— ‘ s i
01 02 03 04 05 06 07 08 09 1
CDF Run Il Preliminary, L=955pb™

i Single top
M b-like
c-like
Mistags 1
M tt-bar ]
——CDF Data 1

l'h:han

-
o
o

Events / 0.05

Events / 0.05

07 08 0.8 1

Event Probability Discriminant

0 0.2 0.4 0.6 0.8 1
Event Probability Discriminant
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W Mass Systematic Uncertainties

mr Systematic (MeV) Electrons Muons Common

Lepton Scale 30 17 17
Lepton Resolution 9 3 0
Recoil Scale 9 9 9
Recoil Resolution 7 7 7
Lepton Removal 8 D 5
Backgrounds 9 9 0
pr(W) model 3 < 3
Parton Distributions 11 11 11
QED radiation 11 12 11

Total Systematic 39 27 26
Statistical 48 54 0
Total Uncertainty 62 60 26
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New B states

CDI_= Il Preliminary, L = 1.1 fb'1 Fit Prob. = 76%

DO, L=1.3 fb
— Total Fit 250/ +++ +
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