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The Challenge

Tevatron Run Il pp at\s = 1.96 TeV
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» So far new physics has proven to be elusive
- probing smaller and smaller cross sections + taking
advantage of high luminosity hadron colliders
» Theory understanding vital to fight the signal/back-

ground challenge

* (Some) discovery may be easy at LHC — maybe.
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The Tevatron Accelerator Complex

« Still world’s highest energy collider

* Proton-antiproton Synchrotron
— Experiments CDF and DO

* Run | (1992-1996)
— Vs =1.8TeV
— 100 pb-1int. luminosity
« Major upgrade to accelerator
complex and detectors
— Main Injector (x5)
— Pbar Recycler (x2)

* Run Il (2001-2010 (2011 being discussed) )

— s =1.96 TeV

— Delivered luminosity so far: 7 fb-? - on tape:~6 fb-
« Record per week 73 pb*
« >2fb"1in 2008
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Luminosity Projections [delivered]

Running through 2010 will yield

Integrated luminosity (fb-)

0

~7 tb-1 of data for analysis

Running through 2011 would yield
~10 fb-1 of data for analysis

We are here

Summer 09

Results up to ~ 5 fb!

~ -1
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Tevatron Physics Publications
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History of D8 Paper Submissions to Peer-Reviewed Journals
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o
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. Nearly 100 journal publications last year alone
. About 60 Ph.D.’s / year over the last few years

| selected a few most recent results (hopefully) relevant to this audience:
- QCD + PDF
Vectorboson + jets
- Flavor Physics
- EWK
- top
- Higgs
Not comprehensive - apologies for omissions etc.
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QCD and PDFs

Q,

vatron Run Il, pp at s = 1.96 TeV
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2 Hope,

M,=160

* Inclusive and di-jet Production
- High-x gluon parton distribution

[ ] as
W asymmetry
» Z do/dy
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Inclusive Jet Cross Section
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« Test pQCD over 9 order of magnitude in do?/dp,dy

« Steeply falling spectrum:1% error in jet energy calibration -
9-10% uncertainty central, 10-25% forward cross sections

« Highest p{et > 600 GeV/c
» Sensitive to high —x pdf (gluon distribution)
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Data / Theory

W

Dijet Production

Dijet production at Tevatron tests
pPQCD prediction over large rapidity

range

sensitive to new particles decaying
into dijets: excited quarks, Z', W',

Randall-Sundrum gravitons,

g
)]
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——e—— Data/NLO (CTEQSE.1M, p=p7**"(jet1,2)/2=p , R, =1.3)
I:l Systematic uncertainties

PDF uncertainty from CTEQ

o(MRST2004) / o{CTEQE.1M)

o2 x pg) / olpy)

olwithout R} / o(R,,=1.3)

CDF Run II Preliminary

+6 % luminosity uncertainty not included

— 12
— 10 = e 2} | A [x1
-] b e 1 |y 2021
Q@ 10°°E =12y 1.6 fx1
- w'. DA = |y 1.2 1)
10 DA< < 0LE 10
— +I1 <04
-ﬂ m\\b\ irhist
=8
S

c DO Prellmlnary\'\\\.

1200 14020
ij [GeV/ic]

200 400 600 800 1000

10

10

1 [5=1.96 TeV

N ¥

- L=0.7fb" }
EF%DPETPJ.M....L I
02 04 06 08 1 1.2 1.4
M,, [TeV]

—> data with Mjj > 1.2 TeV!
—> all described by NLO pQCD

no indications for resonances
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Dijet Angular Distribution
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Gluon PDF with Recent Tevatron Jet Data

MSTWO0S8: arXiv:0901.0002, Euro. Phys. J. C

Gluon dlstrlbutlon at Q“=10* GeV‘
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inclusive jet production

X1 = 2p+/sqri(s)

« Tevatron Run Il data lead to softer high-x gluons (more consistent with DIS data) and help
reducing uncertainties

« Tevatron (ppbar) cross section >100x higher than LHC (pp) for all x ; &
jet energy scale understanding

=> Tevatron results will dominate high-x gluon for some years

October 26th, 2009
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Inclusive Isolated Photons

Submitted to Phys. Review Lett. Phys. Lett. B 639, 151 (2006)
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« Direct photon production probes hard scattering process directly Y
. f

=> access to high-x pdf (gluon) R
8. 10900

« CDF and DO measurements: 20< p; <400GeV -> agreement
q

« data/theory: difference in low p; shape — resummation ? !
¢ g

experimental and theory uncertainties > PDF uncertainty
- no PDF sensitivity yet
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Strong Coupling Constant

- o.(pg) from inclusive jet cross section
i in hadron-induced processes
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W Lepton/Charge Asymmetry DéS

. . 1 ] moo: U=t
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Uncertainties smaller than PDF one
Compare NLO and NNLO

CDF weighting method to access Y,, directly
A. Bodek at al. Phys.Rev D 79 031101 (2009)
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Z-Rapidity

» Z-Boson rapidity reconstructed from leptonic decays

* High rapidity (y) probes N
high-x parton region (mainly d,) Xi>X, = (M /s)e™.
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» Shape described well by NLO QCD :
* Total cross section |y| <2.9: e
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B-Production

Tevatron Run Il, pp at \s = 1.96 TeV
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Tevatron Run | (1992-1996):
Inclusive cross sections
systematically higher than NLO
theory

Tevatron Run ll: Remeasure
inclusive cross sections

— Better acceptance
— Higher statistics
— Smaller uncertainties

~N

See better agreement with theory
now

(FONLL M. Cacciari, S. Frixione,
P.Nason)

; N\ )
oo \ 1
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10
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CP-Violation in B.—-Y®

CDF Run Il Preliminary L=10®”  B_system unique to the Tevatron
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L L T ... 1 Analyze time evolution of B.~J/WY
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SM prediction Am=0.02 am [ps | o : . ' :
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L=1 - CPodd (long lived or heavy BS )
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Observation of €,

Observation of Q, (= |bss>) baryon in
Q, —J/YQ

Mass: 6.165 * 0.010(stat) + 0.013(syst) GeV

[\~
[=]

Precise mass measurement

First fully reconstructed lifetime
measurement

‘DO, 1.3 fb”~

-
o
I

Events / ( 0.04 GeVic?)
>

* Data
— Fit

y

Mg

6.4

66 68
M(Q;) (GeV/c?)

CDF and DO mass results differ ~ 60

CDF -

ﬂﬂﬂl

H

- D0 1.5-20 > theory
theory uncertainties 50 -100 MeV
- (HQET, Feynman-Hellmann NRQCD)
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Measurement of Y(1S) Polarizatio DéS

NRQCD predicts transverse ©
polarization of Y: dr YN eoma
=> Measure angle 8* between p*in'Y = o« 1+ acos’O*
rest frame and Y direction in lab frame |dcos@* nelicity =0
(s-channel helicity frame) _ AR
IYE—-—TE‘ILD | CDF Preliminary, 2.9 fb-1 T
08} 109, 4 CDF Preliminary, 2.9 fis*
05'_ 085— = COFE29M"
04 E 0I6;— e DZero1.3fb
02 0.4F [
0.0 E‘H_" _+_ | 02} T
43 B . O'O‘i gy T
04 ) + ) '0-21 I
08 F . e AT %}% |
R Y(] S) lnclumue | -o:az—T ‘
o 10 2030 a0 A0y gy 23 a0
. . . . . Pr [GeV/cl pr [GeV/c]
Find longitudinal polarization at high-p;
=> disagreement with NRQCD (including feed CDF and DO results show

down of Y(nS)
(Braaten and Lee, PRD 63, 071501 (2001))
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W and Z Production

__Tevatron Run I, pp at /s = 1.96 TeV
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protn .

n a
W and Z production Rz
\ ;
|I E -
antproton .
Gz~ : ; : 3
| S | D@ Preliminary 2fb" +pata
NNLO Theory (Martin, Roberts, Stirling, Thorne) NNLO Theory (Martin, Roberts, Stirling, Tharne) ?E_ I =
- ; g_ [Z — B _g
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ol 2768 + 65 ) 248+ 9 g b - E
g F b E
w GE ' E
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i~ 2780 = 61 g 255+ 6 1k s P
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~-0.15f
DO prel. (u -0.2f e g T I P e e T =
a0 prel (1) — ;') 0 5 10 15 20 25 _ 30
2989 + 82 - pz (GeV)
- T
D0 prel. (1 * Low Z p; sensitive to 3
CDF prel. (e): [n|>1 : . . . —
8 28741170 ¢ 27+ 23 multiple soft gluon emission — e
: : | —
CDF prel. (1) — absorb in non-perturbative
CDF prel. () - P ALV
—- 2620 + 221 242 54 form factor do — }-’3‘ @, =
= | &
| ‘ | | | | J. Collins, D. Soper, G. Sterman, Nucl. Phys. B250 (1985) 199.
2500 3000 3500 40 200 250 300 350 400 G.A. Ladinsky, C.P. Yuan, Phys. Rev. 50 4239 (1994)
W Cross Section (pb) Z Cross Section (pb) C. Balazs, C.P. Yaun, Phys. Rev. A56 5558 (1997)

* High precision measurements D@ (2fb™")

— Agree with NNLO QCD predictions 9, =0.63 +0.02 (exp.) + 0.04 (PDF)
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W-Mass at the Tevatron

+ LEP legacy: M,,=80.367+0.033 GeV (0.04%)
« At Tevatron: mainly qq’ annihilation

q'!‘

precise charged lepton measurement

is the key
%

\
% Muon
\

1.;“‘&
q \Y ! b
* Main ingredients lepton p;and

hadronic recoil parallel to lepton u,

mp = \/pr}p%(l — COs Ag); P = [P+ <\

« Z— |l superb calibration sample

“Ir~._ Neulrino

* NLO Signal MC: RESBOS (c. Balazs, C-P Yuan Phys. Rev. D56, 5558 (1997))
QED radiation: DO PHOTOS (multi-y E.Bariero, Z. Was Comp Phys Com 79 291 (1994))

CDF WGRAD (full O(a) EW corrections
U. Baur et al. Phys. Rev. D56 013002 (1998))
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Tevatron VW-Mass

g [DOPreliminary. 115 DO my, systematic uncertainties (1 o)
% s000]- SystematicSource Smy(MeV)
N 35“‘”3 Flectron energy scale 34 Improve w/
& &0 70 a0 ea 4 Flectron energy resclution model A T statistics
- el Electron energy nonlinearity 4
2‘_?:'.@.".1.‘??’. .1 ﬂi? ......................... Jﬁ ................... W and I electron energy loss 4
: } ﬂ *#m.} +.H‘+{£H}H+ +’+‘L # h‘* H.ll + +. H. + H differences
oM : .' b H + gl H?+ Recail model é
BT PRI iy em— 5
40 80 70 80 30 10 Backgrounds 2 Ultimately
m;, Ge o ; limit precision
DO (1 fb1): - ? r
m,,=80401+21(stat)+38(syst) MeV R— )
—Single most precise result —y %
Measure ratio W/Z mass to reduce effects T
of higher order corrections Tevatron Run I precision goal:
CDF (200 pb) Amy, < 25 MeV/experiment

m,,=80413+34(stat)+34(syst)MeV

— update w/ 2 fb-" CDF: use HORACE for QED corrections

(C.M. Carloni Calam et al., JHEP 0710:109 (2007))
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Tevatron W Mass Combination w

| T T T T T T

B D@ Runla (e Single Experiment Sensitivity

(i}
ra
=

CDF Run 1a (e+y)

B
I

D Run 1 (g) . CDF Run 0A1
COF Rum 1 {e+u)

W Mnss Procision
-
=

80.436 = 0.081

oF B Re‘;” te) | DO Run | ——e—— 80.478 = 0.083
S CDF Run 2 le+p) :
W T - CDF Run I . 80.413 = 0.048
rtegrated Luminosty  (ipe)
_ . Tevatron 2007 —— 80.432 = 0.039
« New Tevatron combination:
DO Run I —— 80.402 = 0.043
_— + 0
mW 80420—31 MeV (0.038%) Tevatron 2009 — 80.420 = 0.031
=> more precise than LEP-II combination
- New World Average (Summer 2009)
_ World - 80.399 = 0.023
m,,=80399+23MeV oricavermge
l | l July 09
80 80.2 80.4 80.6
m,, (GeV)
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W-Width

The high m+ tail contains information on the W boson width:
- Exploit slower falloff of Breit-Wigner compared to Gaussian resolution

210 E D@ Preliminary, 1 fb" 001 -
U] - x2ld.o.f=75.2175 : — Breit Wigner
o .
@ 10 * DATA — Gaussian
E :FAST MC
u'.j 10° . 0.0051
10° = i
10 %— 3 0y 05 1 1.5
= fit range
= r—
=, ? +
++ +++ + + ++ + + + ++ + ++ + Source Alw (MeV)
_2 t + + H + ++++++ + + ++++ ++ ++ ++ + H + + + ++ H++ + ++ Elc;n‘cau energy scale . 33 :
50 100 50 200 Electron resolution model 110
MT (GeV) Recoil model 11
Electron efficiencies L4
Backgrounds 6
DO (1 fb): Ty, =2028 + 72(stat+syst) MeV ~ por | 2
arXiv: hep-ex 0909 4814 submitted to PRL Elj;::;x::dk radiative corrections 4|
-1\- _ M 5
CDF (350pb™').I'y, = 2032 £ 73(stat+syst) MeV - T =

PRL 100 071801 (2008)
SM Iy = 2093 + 20 MeV
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Ars determines the relative
strengths of V-A boson-fermion e 0.23153+ 0.00016

. . 2 e_
couplings as well as sin GV e T
*
q > 4 ) 8 E A(P) —— 0.23159 + 0.00041
/ A, (SLD) —— 0.23098 + 0.00026
a+

Ars sensitive to new resonance A’ s 023221+ 0.00029
(f.g Z’) via interference with Z/y# An’ 5 0:23220  0.00081

ay e . 0.2324 + 0.0012

A, (DO@) ; & | 0.2326 + 0.0019

05 — L | 1 I
0.23 0.232 0.234 0.236

e 2 .lepl
sin” 0

0.0

500 GeV Z’ DO: sin20,, = 0.2326 +0.0018(stat.) + 0.0006(syst.)
L World =0.23153 £0.00016
Future Tevatron precision ~ 0.0005

o5 | Rosner et al. ;} ;’3 |
PRD 54, 1078 (1996)
|1 | L1 11 | L1 1 1 | | ‘ L1 11 | L1 11

100 200 300 400 500 500

* QED radiative corrections: Pythia (multi-photon LO) /ZGRAD (1-photon NLO)
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Vector Bosons + Jets

Tevatron Run Il, pp at s = 1.96 TeV

—40"% 5
a2 _{Jets
£10°4 =
o ] Heavy Flavor
510° B
L AP,
010
w
£.5]
0107 §
& ]
210”4 w
to s 7
S 4 ]
'E 10 .
0'103__ Wy Zy
1021 25 New
WW , Physicp?
104 =) wZ op- :
v & i Higo
m) 14 '51; b
1074
10_2 I 1 | I I I I bl | I I
Jets Heavybzfab: W, & Wy o Wzt 22 H——-;M"",VP?
4 M, =160
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W/Z+Jets Production
q = g q_'_‘mg q :

P

W/7/Z

——— A\ >

W/7/Z

—

W/7/Z

« Critical for physics at the Tevatron and LHC: top, Higgs, SUSY, and other BSM
« Tests pQCD calculations
* NLO pQCD calculations are available up to >=2(3) jets
New NLO W+3 jets prediction:
BlackHat: Berger et al , hep-ph 0803.4180, 0808.0941
Rocket: Giele, Zanderighi, hep-ph 0805.2152
Ellis, Melnikov, Zanderighi, hep-ph 0901.4101, hep-ph 0906.1445
* Many Monte Carlo tools are available
— LO + Parton shower Monte Carlo (Pythia, Herwig, )
— Matched tree level matrix element + parton shower Monte Carlo
(ALPGEN, Sherpa, )
These calculations and tools need “validation” by experimental measurements
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October 26th, 2009

= E a J L LA LA B BN N LR B |
@ - K] .
% 10 [Tt ~+ CDF Data fdl_: 320 pb
K- Ez,ﬂm- W kin: E? = 20[GeV]; 1= 1.1 3
wl H - “".. MY = 20[GeVic’]; E; = 30[GeV] |
z1 et L Tl Jets:  JetClu R=0.4; Iyj<2.0 E
E-1 -’. r —— hadron level; no UE correction
10 4”‘191*. - - —— LO Alpgen + PYTHIA
% g ==
- * == — .
102 E !‘ | i - =
E . . =t 3
10° ‘T’ ' =
E ] =
- '_‘_ I -
10
10 | | | I I 1 j
0 50 100 150 200 250 300 350
Jet Transverse Energy [GeV]
] (W—oev) +2>2jets CDF Run Il Preliminar
: F ‘ T T T T ‘ T T T T | T ‘ T T T T ‘ T T T T | =
% F -~ CDF Data JdL: 320 pb” .
0] B ﬁn Wkin:  ES2200GeV]; 1< 1.1 -
L) I “ MY > 20[GeV/c’l; E) = 301GeV] 7
T E
E_ 107 mm;g Jets:  JetClu R=0.4; l<2.0; E' > 15[GeV1 |
§= E &3] hadron level; no UE correction 3
) C = = LO Alpgen + PYTHIA 7
E - == Total o normalized to Data .
102 - o -
o —f ]
10° - -
E 3 3
C ‘ 1 1 1 1 ‘ 1 1 | Il 1 1 ‘ 1 1 1 1 1 Il | ]
0 100 200 300 400 50

Di-jet Invariant Mass M(jet,-jet,) [GeV/c"]

Good description of shapes
by ME+PS (ALPGEN)

w ___-"-
i, -.__.-._.-._.._.-._,_r_\_\_x
'\-\._\__ﬂv
aeoneo.g
E’1 sl = CDF IS MCEM Scale uncertainty --- PDF uncertainty .;.;..;._.;._.;._.;._ﬁ_f:_"q
2 -
¢
Tmos
S [ . , , , , MCFM
= -
1.5 gi}a-}q_,"%'
e 3 I
[« CDF Il £ MLM ’ )
0.5 | Scale uncertainty J: T
15[
= T
:ﬁ}rlﬂ-rl'f“ T ; .
0.5 = CDF I/ SMPR ' ! |
- S:I:a e uncertlainty ) j: ) ) T ) |
50 100 150 Z00 250 200 350
First Jet E_ (GeV)
%‘ 2= &« CDF Il f MCFM Scale uncertainty --- FDF uncerainty
= 1.5
i:*rm eciias o oo i S o B S
Eosk , ;
= [
© 2 % « CDF I ML Scale uncertainty]
1= _ﬁ —
= T
05 f
2r- = COF NI/ SMPR Scale uncertainty
1.5
! ?%_g_.%—i—'% -
05 ! i
20 a0 B0 a0 100 120 140 160 180
Second Jet E; (GeV)
%‘ 3_—% « CDF I F ML Scale uncertainty]
=
B i = I A .
2 1 * j: '
bﬂ 4
3__ = ZDF I SMPR Scale unceriainty
2
g ; |
) L |
20 a0 a0 50 &0

o B0
Third Jet E_ (GeV)

ME+PS normalization to data ~ 1.5
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Z+Jets Production

Phys. Rev. Lett 100, 102001 & update

——— ———— 5 liminary
—_— ] 10 -
— —e— CDFData L=251b
0 a Ziv*(—e'e) + =1 jet inclusive (<20) [ Systematic uncertainties
2 10 - —=— NLO MCFM CTEQS6.1M
* 2 [G) —Q—=9= Caorrected to hadron level
= 3 —— p2 = M2+ p3(z), R,=1.3
= 10 B W= QI-IGZ;I-I :uﬂfE i
AAAAA .~ AAAAA . — = - - - PDF uncertainties
—— i — VPN S 10 -— *
Z Z B == . —
= 10 ——
—
Leading jetin Z +jet + X Second jet in Z + 2jet + X Third jetin Z +3jet+ X 1 —
- - 1 Ziv(—e'e’) + =2 jets inclusive
= [ DO R L, Ls1,04 47" =4=Data ot paricie lawel & El]ﬂnIIL 1.0 ! == Daka it parkchs loval = E L Runll L-1.04 == [lal2 o particle kel 10° ::
: =r = RN WO - = {CFM HLO ] == MR 1O E
F Iﬂ'g' i | [] C
- 'y | = Efd) E o 3 ia) “"\H g‘ 1‘;%:2.-7-(_;9*9-”21 jet inclusive
i B g il . 2 122
SE 0 N FOq = 11
ol b oI ivemetjEeX %,,;s!. Ty (~eal e 2t o 2] % e |I—-mlv:n+:l' \\ :_:E 0;%_
Dty el <1508 T F Bl <1150 3 W Bl o115 5ol .[ S o08E
LF gy [ Indingry EOp ng s i 0.7E-
o P g Ik L I i & 0.6E—
L Pl = 05,7 |« ?_5_| I Flow = 15,7 -:25I| & Flogu 05, '|" -:25] OE
AN . 3 . =k o, 18E
1.6
== [al [ =+ (ala ® 145
= MCFW NLD ==[{CFH LD = R KLO = UCFN LD == MG LD = 1 '2 E
2l = — 5ok urg. == Scile ure. 025k —Sakunc == Scekeunc. o == Bl ure. t eE
o Lt P AL 2 30 k) = 1E
2i5F Z E F 21 tDu 0.8
l: §1-5:' 015 S S— 0.6
o . 1 l I l. 0.4_— 1 1 1 1 1 1 L 1 1 1
it = 10 110 mEmsms - N
= H g 30 100 200 et
o I ----m-l----"l..._-.h:-\—- 2 [ o P L e Py Fil' [GE\HC]
g | T —— - - _‘_E' F T 15
r—;[_ S——— Fasf bt
:IE'-I 1 v 3o g pal E L [1 1 s 1ol 1 L 1 L L L D t nd NL pQ D in
A N &Oa 100 20 am A 3I] 40 560 00 Falli] 2 £ Ll N O a a a' O C

IJTI'iyiBf.I |E2V] p ™ gl [GeV] 2. 1378 1G] gOOd ag reement
Phys. Lett. B 669, 278 (2008)
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Z+b-jets Production

arXiv:0812.4458

1.6;— ¢ CDFData a) —;
14E e MCFM Q%= E

1El-lllllllllllli [LLTITTTT] MCFM 02=(p$',191> _;

(@)
(ZrbjeD) . 104 [Gev
o

* Probe the not well-known b-content of the
proton

« Backgrounds for SM Higgs Search
(ZH->vvbb) and SUSY

1 do’®
=}
N =9
I
|

s CDFData

oAZ+b) 5 0840334 0.340%)
o(Z + jety

2_pa
e ALPGEN Q _mz+p¢,2

{Z:Jf: oY . 104 [Gev-

PQCDMCFM : 1.8%(Q* = M; +PT2,Z) . 2.2%(Q? :<PT2,Jet >) St L P
‘ggﬁ -------- -: ........ E
e Data and MC compatible within error o g E—
but large theory uncertainties B [GeV]
(Z+bb not complete in NLO) Large variations between MC models

(important inputs for tuning)
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W+b-jets production

W W iet bi Backgrounds:
2 jet bin ackgrounds:
WH -=lvbb search M Diboson
— LI
m 1%|§| 6% m3% 157
b @ 5% m26% U Stp
B Ztjets
b | Wbb
B 48% 010% B weewe
m1% B mistags
. A Non-w
Important background for: " Vortox Mass Fit |

+ SM Higgs (WH) production R -
« Single top quark production W _
roduction

o-B=2.74+0.27(stat} 0.42(systpb
NLO:2.28+0.22pb ¥ ———
Alpgen: 0.78pb -

Agreement with NLO QCD. aravi0909.1595
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Diboson Production

Prediction for Tevatron Run Il at Js = 1.96 TeV

-
o
N

Wii — Wi
L
Zjj - i
L

-
=

W(W+Z) — vjj
®

Z(W+Z) — vvijj

Z(W+Z) — lljj
=

Cross section x Branching Ratio [pb]
-

107 E

~ WH-— Wbb N

B ——ow ZH—>vvbb . H->W‘d:-"->lxlx

2 . o N = M, =150 GeV

10 = M, =120 GeV ZH - llbb

= | =120 Gov
10° — — -

Vi) VVij ljj Iviv

Tevatron opening up the more difficult channels
October 26th, 2009 Rainer Wallny - Recent Results from the Tevatron

33/58



ZZ Production

Two channels:

» Select 4-lepton candidate events (4e, 4p)
— Extremely pure sample

» Select dilepton + E; events (2e2v, 2u2v)

0,,=1.3 pb £ 0.2 pb (NLO)

PRD 57 2823 (1998)
CDF Run IT Preliminary de1=4-3 i’

- 2 | DORunI1TW' e sedma
S 14g Lzz O25 : . v 4 data
>U 2y +Hets E =
2 s g sona

N ata
:ﬂzu % 2- -hﬂdc;;mund
) g 2
85 w -
G100~ i
ER: 1.5
S 80 [

60 o ) L G

s ) 0.5-

20 Ll [ —1

P IR RN PR AN EPETITE B ) L | I .
20 40 60 80 100 120 140 0 100 200 300 400 500

M, leading P, Z [GeV/c’) Four lepton invariant mass (GeV)

G ,,=1.56 080  (stat)+0.25 (syst)  Czz =179 "* gg (stat) + 0.13 (syst)
Significance 5.40 Significance 5.40
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Diboson Production in E+ij

Search for vvjj and lvjj final states
Sensitive to WW, WZ and ZZ
Signal Significance 5.3c

Technical benchmark for
/H — vv bbar and WH —lv bbar

Challenging due to large W/Z+jets
and huge QCD background

a(pp—VV) , V=W,Z , with one V—jj [pb]
18.0 £ 2.8 (stat.) £ 2.4 (syst.) £

Data 1.1 (lumi.)
e 16.8 £ 0.5
prediction -

October 26th, 2009

x10" CDF Runll Preliminary
6 —f—
+  Data(35f
—— EWK Uncertainty
Background
— Diboson Signal
———] Signal Uncertainty
4 il
el L.
0.4 +_+_
0.2 - e, -
0.0 +—E—+ LR S S
0.2
40 60 80 100 120 140 160
Dijet mass (GeV/c?)
CDF 3.5 fb!
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Top Production

Tevatron Run Il, pp at\s = 1.96 TeV
ths

—=10"
51:391
U“I{JE'

u:- 107 4

Heavy Flavor
u

s

=]
o
s
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-

=
i

oy

ProduCtion Cros
a:.h.
| ]
. N

Wy 29 « Top Pair Production Cross section

E}'?;m , * Top Mass
104 w' Z ngg * Electroweak Single Top Production
¥
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107

-y
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(5]
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background model
validation

Analysis Strategies
* Counting Experiment N

~N
observed
G = [ . .
- Establish event selection ] Luminosity dt - &
and estimate background

background

* Template Analysis

- Fit 1D signal + background
distribution to data

B EEE =5 %z

* Matrix Element
- Use tree level matrix

h

I
i
f
L
i

‘raction of Events) G.Vg
. i
il

f

3}5’1_1 af 1L o i 3
‘l

m;&’;aﬁ‘g

]

Lh-g

T W
A

s bEd

[

e

elements to classify
signal and background
like events

in contro

Evaluate
discriminants

| samples

15000 D@ 2.3 fb°

* Neural Networks, Decision Trees
- Machine learning algorithm to al 1

classify signal and background events= |&,

(=]

based on many input features Dghﬁamh Lo

Boosted Decision Trees Output
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Br(t — WTbh) ~ 100%

Top Quark Pair Production

Dilepton(lepton = e or p) q
Small rate, small backgrounds
Main background: Drell-Yan 7
Taus(hadronic decay +lepton/jets)
Small rate, large backgrounds
Main backgrounds: multijet and W+jets

COF Aun I Preliminary L o 3.7

-1 .. et
qo0[— 2 - 7fb B n
3 S
R s W mep i gt
L @;}}\ \\\\\1‘_\@.
o [l snee T
Wwwr

B wsaps

Lepton+Jets(lepton = e or )
Good rate and manageable backgrounds
Main background: W+jets

I R
300 i \Q\\.\\&\_\‘c_\\\\‘\.\w\%

All-hadronic
Large rate, large background
Main background: multijet

1}
W + 1Jet 2 Jets 3 Jets sJets  =5Jets

Lepton+Jets+2 b-tags
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Top pair productlon Cross section w

I]]]E Cacclarl et al aer USIIH- EB{I"D {EDDB]
7 Kidonakis & Vagt arXiv:0805.3844 (2008)
[ Moch & Uwer, ar](w ﬂBl]T 2?’94 (2008)

L

(stat) (syst) (lumi)

DIL . 7.27+0.71:0.46+0.42
(L=4.3 fb'")
ANN 7.63+0.37+0.35+0.15
(L=4.6 fb")
SVX | 7.14+0.35+0.58+0.14
(L=4.3 fb")
HAD | 7.21:0.50+1.10+0.42
(L=2.9 fb")

CDF combiné 7.50+0.31:0.34+0.15
72/DOF= 0.60 ’ m,=172.5 GeV/c?

J"IllI'IIIII|"II|II"|IIIII'II|I"I.

DO Runll - * = preliminary

August 2009

October 26th, 2009

5 6 7 8 9 10 11 12

o(pp — tt) (pb)

Precision ~ 6.5% —approaches theory level

I+jets, dilepton, t+lepton Fro;

100
I+jels (b-tagged & topological, PRL)
0.9 1

Hjets (neural netwark b-tagged. FAL]

1.0 1

dilepton weclegical, PLE|
1.0 fb

I+track ib-tagged)”
1.0 17

tauslapton (btagged)
221

tau+jets ib-tgged” }
WER -

alljets |braggedy
101

B ™. Cacciari g
M. Kidonakis
5. Moch and

m,,. = 175 Gav'
CTEQE M

al. JHEF {a0% 12
nd R vogt, PRD TE, OF4008 (2004)
| Lhgr, FRD 78, (34003 (2008}

7.64 1048205 0% o
T.42 1053 20,45 20,45 pb
8.20 721 10 iipb
6.98 -]-f gw i pb
5.0 15 102 s pb
7.32 )30 D s0as pb
51 90 17 s pb

6.9 :'.:,: S w04 pb

[stary [syst) (umiy

T (2008E)

0 2 4
o (pp—tf+ X) [pb]

- reduce luminosity uncertainty by normalizing to Z-cross section

Lepton+ jets + all hadronic limited by systematic uncertainties
Consistency across channels and different

methods and with theory
Tevatron combination underway
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Top Quark Mass

« Extraction techniques: Template and

Matrix element method
* In-situ JES calibration (I// constraint)
« Main uncertainties:
-Jet energy scales and resolution
- MC modeling, ISR+FSR, ...

D@ Run lib Preliminary, L=2.6 fb"

ﬁ 106 lepton+jets with prior

1.05F

1.04/

CDF Run Il Preliminary 4.3 fb”

=

Entries/(3.2 GeVic)

58888388

A

if

/i

/il

| 7] "\
/1 7/ N
&L N\

[\S]

S
B\
I\
\
o, o
=,
k=

A s ()

= —A(InL)=-05

— &{inL)=-2.0

= —aAInL)=-45

1 1 1 1
T 168 169 i 1 172 173 174 175 'Ii'ﬁ

m, (GeVicT)

DO (3.6 fb™!):
m,(I+])=173.7+0.8(stat)

+0.8(JES) +1.4(syst)GeV

CDF (4.3 fb"):
m,(I+])=172.6+0.9(stat)

+0.7(JES) +£1.1(syst)GeV
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CDF Runll Prellminary (3.2 lb")
—e— Data

- bkgd-+Pythia M, = 172 (e

B oo

+

W-jj

‘30 50 60 70 80 9 100 110 712
Mass (GeV/c")

CDF |+ 4.3 fb"!
Calibrafion Q.1
MC gererator 0.3
Radiation 0.4
Residual jst energy scale 0.5
b-jet energy scale 0.4
Lepton oy 0.2

Multiple hadron interactions 0.1

POFs Q.2
Background 0.3
Colar reconnaction 0.3
Total 1.1
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11> Top Quark Mass: Tevatron Combination

Mass of the Top Quark (*Preliminary)
c
CDF-I di-I 167.4+10.3+4.9
»

DO-I di-l 168.4+12.3+ 3.6
. ) ——

CDF-Il di-l 171.2+27+29
. ] —

DO-I1 di-I 1747£29+24

" _._._._.
CDF-1 14 176.1£ 51+ 53
. .-._._.-.

DO-I 14 180.1£ 3.9+ 3.6
\ . g

CDF-Il I4j 1721+ 0.9+1.3
. _ -

DO-11 1+ 173.7+0.8+ 1.6

o

CDF- all-j 186.0+10.0+5.7
. _ —

CDF-Il all-j 174.8+1.7+1.9
. ——

CDF-II trk 175.3+6.2+ 3.0
Tevatron March'09

hep-ex/0903.2503 1731 i(g‘é%ii }éyjst

| | | | ¥?/dof = 6.3/10.0 (79%)
|

150 160 170 180

My, (GeV/c?)

190 200

Tevatron (Winter 09): hep-ex 0903.2503
m,=173.1 £ 0.6 (stat) + 1.1 (syst) GeV
m=173.1 + 1.3 (stat+syst) GeV ~0.8%
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» Best single measurement precision
approaches ~ 1 GeV
« Consistency across channels and
methods
« Working on improving systematic
uncertainties
* Are all phenomenological uncertainties
« accounted for ? => Working with
- AmEE,
theory community o s
1 Tune A
i * Tune A-CR
ME. DO, L=1f" + Tune A-PT
12: “'"-.,_ i Tune DW
10; e Tune BW
ai— oo 4 S0
Ej-_ i Wiiisurads, ke ", — 1 St
e !
E -—|-h'\u.llulll Lhwir :":i-l'.l .'ti II:'!-'N.III:'\-:'.!'.Illﬁl-l - I.I_I N NoCR
L T SR T T 170 180 1510 Ll TR TR R N B
Top Mass (GeV)
-10 3

Color reconnection study
P.Skands, D. Wicke

Eur.Phys.J.C52:133-140,2007
+ update hep-ph. 0807.3248
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Top (pole) mass from
cross section



Electroweak Smgle Top Productio DES

. t-channel + e Direct measurements

|14 -

s-channel Y

w W t\ e*, W Vud Vus Vap

P t Vo= | WegVes Ve

g = g b~ ‘\ f { f l <
D A ]
) <5 Lepton + ET S
Onio = 1.98+0.21pb Oy = 0.8820.07pb =% 4 Jets (21 b-tag) R
B.W. Harris et al., Phys. Rev. D66, 054024 Z. Sullivan, Phys. Rev. D70,

114012.

 Single top signature less distinct than top pairs
» Large backgrounds from W + jets (heavy flavor)
* Multivariate analyses essential to establish small signal

. _ -1
CDF Run Il Prellmlnary, L=3.2fb CDF Run Il Preliminary, L=3.2 fb‘1

500u {1 I I i " Argewcon | =00 $ Data |
signal region === 1 . &uie D@ 2.3fb
[ t-channel T 500 - W Whb
0’4000 ' Wight i 400 M Woco
2 / ' Wecharm | | ‘IL) B A+ WCI.' 150
5 - h S || g ool Ly
> y — > 300 — R T
(13000 I S/B~1/20 | jmoonr || W W s lsjots
i [ ] H Multijets
Q 2 = ] @ 300 S
5 v Toe || S 2000 50
%2000 5 7z ] 0 18 ,
® 5 £
_ ; 100
©1000 ; 1z I
0 : 0
0 0 02 04 06 08 1 0 02 04 06 08 1
W+1jet W+2jets W+3jets W+4jets Event Probability Discriminant Boosted Decision Trees Output
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«“Blind analysis”: extensive cross checks in data control regions to test MC modeling
 Extensive treatment of systematic uncertainties (normalization + shape)

CDF Slngle TOp D@ Single Top 2.3 f” Wi2Jets 1Tag  CDF Il Preliminary 2.7 fb
% [ Data + Wejots I \ ,E —— Wbb @
= _ th+igh EE R © 0.06} ,, —a*=05 g
= ool . Leamgsi S5 Multijets W R —a*=20 t
@ | ) L [t 5
a SF-:;H:JI Region E 0_04-_ :-‘* °
AQ0 | L% *‘Q‘P E
0.0z “‘M“_@t_ :
200( | c
| B e [P B -
| 0.5 y
o : -o.gg -
0 02 D4 08 0.8 1 o 0.2 0.4 0.6 0.8 1 1 05 i) 035
Super Discriminant Discriminant Output NN Output
Single Top Quark Cross Section August 2009
- Data | Sensitivity |Observed CDF Lepton+jets ' e 2.17 2058 pp
-1 > :
CDF 3.2fb 5.90 5.00 COF MET+i T 50 *28 pb
DO 2.3fb 4.50 5.00 : r088
Tevatron Combination 2,76 iﬁ;i? pb
Tevatron combination: Bl B\ Haris et al, PRD B8, 054024 (2002) N e
M. Kidonakis, PRD 74, 114012 (2008) top = 1WA
|V,|=0.91 £+ 0.08 (stat+syst) e
0 2 4 6 8
G (pP — th+X, tqb+X) [pb]
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CDF: 172.6 + 0.9 (stat) £ 1.2{syst) GeV
DO: 174.2 + 0.9 [stat) £ 1.5(syst) Gev

Tipad E2m=172.5GeV)
Fppad Bm=1705GeV)

Fingletopl BMy= 170GV )

| Vi |
o{ag->ttbar)/o(g9->Hbar)
M= Migar

() ot *jets)
ottt} /a1l + | +jets)
Tiparsjts[Fm=1 TLEGeV)
CTop

Ttop
BR(t->Wb)/BR(t->Wqg)

Fa

F.

Charge

Spin comelations

Charge asymmetry

CDF: 7.50 £ 0.31 [stal) £ 0.34 [syst) £ 0.15 [lumi) pb
D0: 7.84 048 Lo [stat)*0s, o, [syst) +054

Tevatron:2.7 & ™ i [stat+syst)

Tevatron: 0.71 £ 0.08 ([stal+sysl)

0 0.07+0.150.07 [stalt+sys)
DO: 3.8+ 3.7 GeV

DO: 0.88 **1%_, o [stat+syst)
D0 0.97 =022 o (stal+syst)

CDF: 1.6 % 0.2 (stat) £ 0.5 [syst)

CDF: 52.5pum & #3%C.L.
CDF: =13.1 Ge\W @ ?5%C.L.

CDF: =0.41 &= 95% C.L.
D0 097 00 s [stat+syst)

CDF: 0.2+ 0.11

DO: 0,450 +0.106 [stat) £0.085 [syst)

CDF: <0.04 = 0.05

D0:0.110 £0.059 [stat) £0.052 [syst)

CDF: -4/3 excluded with 87% C.L.
O 4e2/3 excluded at 2% C.L.

COF:k= 032+ 0.55 - 0.78,-0.44 < K < 0.87 @ 48%C.L,
DO: k= —0.17 *055 o, [stal + syst)

s [omi) ple

7.4% 0.6 pls
8.06 +0.6 pb

2 it 05 o

1

o.1a

0

1

1

1.79+0.1 6 0. 31 po
10" um

1.5 GaV

1

o7
0.0
2/3

0.78.0,022 0

¢ CDF (3.2b") A ,, =0.193 + 0.07 (stat) + 0.02 (syst)%

DO (1.0 fb") A, =0.12 + 0.08 (stat) +
SM NLO A, =0.05

+0.015 %

Beginning precision measurement of top quark properties
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Reconstructed Top Rapidity
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Events

0.01 (syst) %
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Higgs Boson Search

Tevatron Run Il, pp at\s = 1.96 TeV

10
=073
=,
c 107 3
S ]
31074

oo i
» 1074
7 SR

o A

o O
(%] [+2]

i il

ProduCtion Cro
—
=
B

Jets
|

Heavy Flavor
u

Ww tt yyz Single Physick?
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* low Mass < 140 GeV
* high Mass > 140 GeV
» Tevatron Combination
» Tevatron Prospects
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SM Higgs Mass Constraints

— World top quark mass and W boson mass included

(LEP/TEVEWK working group August 2009) : ¢ H
.« m, = 87+35 W W ow W
My = 877,55 GEV $oe A S UV, VFUR, DR
*« m,< 157 GeV (95% CL)
* my< 186 GeV (when LEP limit included) —
B August 2009 m =_1 57 GeV T T | T T T
1 ' { —LEP2 and Tevatron (prel.)
54 N\ ﬁ%a;ﬂ 00035 B 80.57 " LEPT and SO
i t'a‘ ﬂ.uzmgjﬂ.uumz 68% CL
4 % %eeeincl. low Q° data - :'?
| [
= 3- 1 2804/
< | EE
2_ -
1- - 80.3 1
0 | Excludgdl . 43 Preliminary ] 2L AL
30 100 300 150 175 200
m,, [GeV] m, [GeV]
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nggs boson at the Tevatron

L

‘E'L m. PRODUCT|ON * Gluon fusion is the dominant

2 | 99—H production mode: o ~1.1-0.1 pb
§ » W/Z associated production next
g " most frequent mode: o ~0.2-0.01
5 0.

pb

=

| Excluded by LER

100 120 140 160 180 200
my (GeV/c2)

Branching ratio

0.7}

[ Low mass )

( ngh mass ) 1031_._ .I _
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Higgs Production and Decay

SM nggS cross section (HIGLU,V2HV) : SM Higgs branching ratios (HDECAY)

—
(=

o
-

Higgs Production Cross Section [pb]

XX
O

o
=

Higgs Branching Ratio

100 120 140

—

160 180 200 BT 140 160
my (GeV/c?) my (GeV/c?)

High mass Higgs, m, > 140 GeV/c?

gg —» H — WW dominates
WH/ZH — WWW/ZWW contributes
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Higgs Production and Decay

SM Higgs cross section (HIGLU, V2HV)

SM Higgs branching ratios (HDECAY)

—
o

N

o
=
T

D
()

avatron Vs=1.96 TeV 1

1g

o
-

F TT

Higgs Branching Ratio

Higgs Production Cross Section [pb]

Low mass, m, < 140 GeV/c?
gg— H— bb dominates

Direct production swamped by
huge QCD background - close to
impossible

1 120 140 160
ttH my (GeV/c?)

\

Zy

180 200 10354

WH — Ivbb
/H — llbb
VH — vvbb,v(l)bb

VH={WH, ZH}

140 160 180 200

my (GeV/c?)
Additional search channels

WH — tvbb

VH — qgbb

H — tt (with jets)
H— yy

ttH — Ivbbbbqq
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The Higgs Boson is being produced !

Events produced at CDF in 1 fb'1|

H ->WW-=lviv

WH — lvbb
/H —->vvbb

ZH=llbb

L ..................
P107920 130 140 150 160 170 180
Higgs mass (GeV)

In theory ...

Higgs boson traveling back in time to prevent
its production ? New York Times, October 12t 2009
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1 lepton+MET+ 2 b jets A%

About 3-4 events / 1 b
—>Most sensitive channel

¢ 2leptons + 2 b jets <
* About 1 event / 1fb-

— Cleanest signature
October 26th, 2009

Double-Tagged

— WH (x 10)
J[ W+bb

Events

B Wi

It tﬂ_g

P W+cE, W+e

bt L 4y

(a)

0 100 200

300 401

M, [GeV/c?]

Latest improvements:

- Loose double tagging

- Extend/looser lepton ID
- Improved jet resolution

- New trigger paths
- ME+BDT/NN discrimin

=~
|||||||||

D& Run Il Preliminary (3.1 5"

ators

& b= «— data
Z+jets
| Z+HF
Bl Top

MAualfijet

B Diboson

h— |-n-
kol &

T el i g 14
0 20 40 60 80 100 120

140 160

— ZH X 100
I

180 20

M, [GeV)
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Double Tag

[=]
N 120
o L
] + + Multijet
E -
o 100 Diboson
o L
i Z+ht.
80~ lw +hi.
I lTop

= VH (x5)

- 2 leptons +E;

* About 3 event / 1 fb-"

— highest Z branching
fraction

— recovers WH with
missing lepton
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Events / 0.05

High Mass Higgs

Golden channel at high mass

gg 2 H>WW* > IvIv (I, I'=e,p) W W
Add WW + N jets to include VBF and VH acceptance S -t
dilepton opening angle Ag discriminates e &
against WW background (spin 0 Higgs) v
Improving lepton acceptance is key CI _IW

L]
e
2100 M, = 160 GeV/c?
E
£
Ly

High discriminant region S:B ~ 1!

D@ Preliminary, L=3.0-4.2 fb
10 =+ Data
i [ Higs Signal (M =165 GeV)
07k Il Top
.F [_IDiboson
10 E ] Wets

B Z4jets
[ Multijets

DO: 23 Higgs events over ~5000
background events

) Bl e I,
L L i |

0 01 02 03 04 05 06 07 08 09 1
NN Ouput
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Recent H>WW Theory Development

 |[CHEP’08 reported Tevatrion combination reported

exclusion my = 170 GeV:

. S. Catani, D. de Florian, M. Grazzini, and P. Nason,
- NNLL cross section:  jyep 07, 028 (2003), hep-ph/0306211 CTEQ5L

- include two loop EW diagrams: U. Aglietta, B. Bonciani, G. Degrassi, |~+7% @m,=

_ and A. Vivini (2006), hep-ph/0610033. 165 GeV
* Theoretical progress:
- mixed QCD-EWK corrections + D. de Florian, M. Grazzini, hep-ph/0901.2427
_ C Anastasiou, R Boughezal, | ~+7% @m,=
better treatment of running b-mass F Petriello, hep-ph/0811.3458 165 GeV

cf. also C. Anastasiou et al. hep-ph/0905.3529
* 2009 MSTW PDFS:  Martin Sterling Thore Watt hep-ph/0901.0002 |~ 19% @my=

165 GeV
« Moriond 09 already included state of the art

COF: H = W — 05 e 40 Jete Analysis

:._n-:\-:rl:l:.uénl,}' Source Sl 5584 E 1] Ty Wy W et g - ITTWITZIT YOT
-uncertainties both rate and shape HEr R RN (RN N DR B s
. . . . . Accoprando
Shape: Scale variations (in jet bins), ISR, gluon pdf, S o
. . . . . . PETE Bl bl { bgilom=] L% | 29% A0 | 20% | 41| 235 1.0%%
Pythla VS NNLO klnematlcs’ DY pt dIStrIbUtlon, :;I;;crrl::\c'\:-:l'rﬁ;:r_m_- G.6% | 10wty 100t | 1o Goot 100t e
. Kizming Er Modeling LU | 1% 1LU% | L | S0 LD 1.5
jet energy scale, lepton fake rate Coumarsten Madding

it 211 et
R K | 5% .54 50
| 1 R e I | 1.94%
ripper K N N L X N 5.8
L LAY St o % 5 B
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Tevatron Combination (Moriond 09)

» Tevatron combination is a big task!
- 14 analyses, 75 channels
- 106 independent systematic errors!
« Set a (95% C.L.) limit on the “multiplier” g&xp/gtheory

10 (green)
20 (yellow)
stat.+syst.
uncertainty

Tevatron Run Il Preliminary, L=0.9-4.2 fb™

95% CL Limit/SM

10 |

1 |

LEP Exclusion Tevatron
el L Exclusion | .. .cccceees
manns xpe n !
o S o i Expected |
' +20 Expected s limit !
\
Observed
limit (data)

SM

March 5, 2009

100 110 120 130 140 150 160 170 180 190 200

m, (GeV/c?)

First 95% C.L. exclusion at my, =160-170 GeV
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95% CL Limit/'SM

October 26th, 2009

10 B

Tor T

LEP lelt Observed

+1o Expected
+2c Expected

Auguat 1? 2008

100 110 120 130 140 150 160 1?0 180 190 20{]

mH{GeWc )
CDF combination from Winter 2009
—>Summer 2009
M, =115 GeV
Expected limit 3.2 o, — 2.50g),
Observed limit 3.8 o5, — 3.60gy,

M,=165 GeV
Expected limit 1.7 ag,, —1.2 Og)
Observed limit 1.6 a5, —1.2 Og),

95% CL Limit / SM

| SM nggs Ccmbmdtmn

zeress Expected Limit
D@ Prchnunary, L=0 9.5, {} fb' 9 Expected t]-0
12, 2{1{19 _ Bxpected £2-0

]t

iﬂ;mnd&%ﬂ Mnéic] = 5n

180 190 200
m,; (GeV/c”)

DJ combination from Winter 2009
—>Summer 2009

T - I L1l Ll I L1

i
100 110 12 3

M,=115 GeV
Expected limit 3.6 o, — 3.1 Ogy,
Observed limit 3.7 ag,, — 3.2 Ogy,

M,=165 GeV

Expected limit 1.7 o,
Observed limit 1.3 agy,

New Tevatron combination being prepared (—HCP)
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Tevatron Prospects for Higgs

Tevatron Run Il Projection

2xCDF Preliminary Projection, m =115 GeV
S S :

1
7 T T e 0 o0 [ Fratag g 0
E— Summar 2006 ﬁ 0.8
% ——  Summar 2007 i.'ii 0.7
- —— January 2008 S 0.6
210 —— December 2008 e e SeEEEE L N .
i | With Improvements E ok .E
i £ o3 %

o2l — Analyzed L=10 fb"'/Exp.

0.1 ﬁ — Analyzed L=5 fb " /Exp.

u‘lﬂﬂ 110 120 130 140 150 160 170 18D 190 200

j m,, (GeV/c?)
Exclusion

1 — ——
5 e Tevatron Run II Projection
i I 1
0 2 4 6 8 10 12 14 S 5o FipSten e, 2009
Integrated Luminosity/Experiment (fb) ﬁ 0.8 |
Iﬂ o ——  hnalyzed L=10 i Exp.,
. . . s —  Analyzed L=5 b Exp.
Improvements in the pipeline: (CDF) & 06 :
. b Ll T e M T i L o T B
— Better flavor tagging Z 04
. o 03
— Complementary triggers g i
— Tau identification m O

0
. . 100 110 120 130 140 150 160 170 180 190 200
— Better jet, E; resolution \ m, (GeV/c?)

Run |l Reach: 50 evidence
- exclude all masses
- 3-sigma sensitivity m ;=150-170 GeV
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Tevatron Prospects for Higgs

vVersus

el Nl Il = 2rqo Jindariani, Fermilab Wine and Cheese Seminar
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Conclusions

* Precision Era at the Tevatron: (7 fb-' delivered)
— < 1% top quark mass
— <0.4% W mass — better than LEP
— 6.5% top production cross section
— Inclusive jet production constrains high-x gluon

« Many of these legacy measurements for years to come.

* Precision requires theory — experiment interplay

— Recent examples: top mass definition, color reconnection,
gg —» H-WW ...

« Tevatron has started to exclude Higgs boson mass range m, = 160-170
GeV
— Sensitivity continues to fall faster than luminosity scaling

— Run |l (12 fb"! delivered if 2011 running) provides 95% C.L. eclusion in full accessible
mass range and 3o evidence 150-170 GeV

New Tevatron Higgs combination imminent — stay tuned!
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The Tevatron
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The LHC

The Tevatron

Stolen from Mario Martinez-Perez
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BACKUP
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