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Overview

« The Context: Tevatron, CDF & Dzero, LHC

* Physics opportunities
— Unique to the Tevatron or complementary to the LHC
— Legacy measurements
— Higgs and other opportunities for discovery

Complementary Legacy

Hints and
Excesses
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Integrated Luminosity and Schedule

Tevatron Run Il Integrated Luminosity and Projection

Tevatron |

|
18.0 | | | |

Delivered

|
D oetiverca 2014: 19 fb1
delivered

Luminosity (/fb)

* No major upgrades to accelerator
— Only short shutdowns for maintainance
— Projection: about 2.5 fb-! delivered per year

* Double present integrated luminosity by Oct 2014

— 19 fb-! delivered

— 16 fb! in final analyses
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Integrated Luminosity and Schedule

Tevatron Run Il Integrated Luminosity and Projection
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LH

Splice C lid
Collimationin IR3

ALICE - detector completion

ATLAS - Consolidation and rew forward
beam pipes

A-Masmaintenance |
A-Masmaintenance
¥-Masmaintenance

CMS - FWD muons upgrade +
Consolidation

LHCh - consolidations

Machine: Collimation & prepare for
crabcavities & RF cryo system

ATLAS: nw pixel detect.
for ultimate luminosity.

- detect.

ALICE - Inner vertex system upgrade

CMS - New Pixel. New HCAL
Photodetectors. Completion of
FWD muons upgrade

LHCh - full trigger upgrade, new
vertex detector sic.

SPS upgrade SPSupgrade

SPS - LINACA connection &
PSB energy upgrade
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CDF and Dzero Detectors

« Detectors operating
stably for many years
— Existing 9 fb-! of
luminosity has been used
to track ageing effects

 Main attention is
focused on aging of
tracking detectors
— Fermilab review in June
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CDF and Dzero Detectors

« Detectors operating * Main attention is
stably for many years focused on aging of
— Existing 9 fb-1 of tracking detectors
luminosity has been used — Fermilab review in June
to track ageing effects 2010
Example: CDF Central Outer Example: Dzero Silicon Microstrip
Tracker (drift chamber) Detector

DY Silicon Detector Radiation Aging Status as of Jan. 2010
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Reference event yields: Tevatron and LHC
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(Caution: compares 2014 Tevatron data set with 2012 LHC data set)
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d°c/dx, dy (pb)

ratio

Complementary: high-x gluons at Tevatron

inclusive jet production

Tevatron sqrt(s)=1.96 TeV “"
==== |HC sqri(s)=14 TeV *

L 1 A L /| L A

300
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Tevatron Run Il / LHC
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1
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102 Rye = 0.7
10°F — NLO pQCD
10* g +non-perturbative corrections
10° CTEQ6.5M Mo =M =P,
_6 1 1 1 | 1 | 1 | [ | |
107 50 60 100 200 300 400 600
P, (GeV)

|gluon distribution at high x>0.5:

LHC needs 200 times more luminosity

Ithan Tevatron to reach the same

sensitivity on PDFs

measurement still statistically limited
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Complementary: Tevatron is a proton-antiproton collider
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Example: spin correlations in Tevatron
t-tbar production
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More proton-antiproton features

t-tbar asymmetry:

BACKWARD

FORWARD

W—pv asymmetry:
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Complementary/Legacy: Single top (s-channel)
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LHC estimation: 10-30 fb-1 at Vs=14 TeV for 3-sigma excess in s-channel
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80

calibration

CDF Run 0/1 ——— 80.436 + 0.081

DO Run| ——e—— 80.478 + 0.083

CDF Run I —e— 80.413 £ 0.048

Tevatron 2007 —e— 80.432 £ 0.039

DO Runll —e— 80.402 + 0.043

Tevatron 2009 —— 80.420 + 0.031

LEP2 average o 80.376 + 0.033

World average o 80.399 + 0.023 .

signal
1 1 1 July 09
80.2 80.4 80.6
m,, (GeV)

current Tevatron precision: 0.04%

— expect improvements

(statistics+systematics) with larger data

sets
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Future Legacy: Top Mass

Mass of the Top Quark 6
July 2010 * preliminar 5
July " prefiminary) < [ Top Quark Mass Uncertainty
CDF-I dilepton - 167.4 +11.4¢=103=49) S [
R ? - I+jets D@ measurement
D@-I dilepton 168.4 +1 2.8(112‘313 6) g 5 __ X A cOmblned Dg measurement
CDF-ll dilepton * 170.6+ 3.8 (-22:31) -E’ i A Tevatron combination
, —— " Projected future uncertainty range
D@-11 dilepton * 1747 + 3.8 (z29:24) 4 A
—_— e — -
CDF-I lepton+jets 176.1+ 7.4 (+51+53) g -
—— )t : —
D@-| lepton+jets 180.1+£ 5.3 (+39+38) 3 3
.- _
CDF-Il lepton+jets * 173.0 £ 1.3 o711 g B
o - X .r
D@-Il lepton+jets 173.7£1.8 ros8+16) g 2
CDF-l alljets 136.0 +11.5@¢100+57) C : ‘[A M/M<1%
| | g I
CDF-l alljets 1748 £25 17219 = 1= = 0 eeepecaaaaaas ap ==
—_—— © B A M <1 GeV/c?
CDF-Il track ¢ 175.3+ 6.9 (+62:30) 'g - | Run 1 .
.o = B 16 fb’
Tevatron combination * 173.3+ 1.1 o06+09 0 ! Lo el 1 L1l I I
(* stat + syst) 10-1 1 10
¥2/dof = 6.1/10 (81%)
| | I I | | Integrated Luminosity (fb™)

150 160 170 180 190 200
Migp (GeV/c?)

current Tevatron precision: 0.7%
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Self-consistency of the SM
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Self-consistency of the SM

Assume:

Projections top mass uncertainty = 1 GeV

W mass uncertainty = 15 MeV

6 August 2009 M. = 157 GeV
— Future Tevatron |
July 2010 5 il _
e
— Future (15 MeV, 1GeV)
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Improved W mass measurement is critical current minimum
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Hints and Excesses

search for t’ quarks
9 search for ttbar resonances
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Hints and excesses: dimuon asymmetry and a

aq

sl

(B, » u*X)-I'(B, > u X)

(B, » u*X)+I'(B; -y X)’

Given relative
abundances of B,
and B, measured

asymmetry AP gives
linear combination of
ab, and ad

27-August-2010

-0.01
E DO A, \
0.02L " Standard Model
e B Factory W.A. ".s1
"EDOB D X e
-0.03 - « Preliminary
Combination
v b b b b al

-0.04-0.03-0.02-0.01 0 001 .
asl

3.2 o deviation from SM
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Complementary: Di-muon Asymmetry
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SM Higgs search at the Tevatron

Low mass (my <~135 GeV):

dominant d_ecay. B jet qq’ —WH —> £1bb
H —bb A biet B
N v qq — ZH — ("¢ "bb
Use associated @ ="~ .
production modes ’ W;z‘\\<'el°‘°" qg — ZH — vibb
to get better lepton

signal/background

qq > WH > www ©
g9 > H -y

Intermediate mass:

High mass (m >~135 GeV).
dominant decay: ¢ b W
H —>ww® : {
t W
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SM Higgs limits from all modes/channels

Tevatron Run II Prelumnary, <L>=59fb
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Historic Progress

- ' ' ' : * Summer 2006
Tevatrnn Run Il Prellmmary Fail 200?

_ Summer 2008 .
T

5 Winter 2009 ,a;.f"
: i"'ii"i‘@"jjjj;jj Fail 200

“,4)“

95% CL Limit / SM

Standatrd Modcl = ]; []

—I'rr1+r111!r||1I'rrr1+r1'rr{11|r||irr}r1rr{tr11}||||

100 110 120 130 140 150 160 170 180 190 200
my; (GeV/c?)

- Expected limits are the measure of experimental sensitivity

- The Tevatron expected limits have made impressive
progress since 2006
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Improvements

2xCDF Preliminary Projection, m =115 GeV 2xCDF Preliminary Projection, m =160 GeV
E ' I | | | E
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Higgs projection
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whole range m;<190 GeV ' |
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* 46 evidence for m =115 GeV
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Beyond discovery: probing the Nature of the SM Higgs

H—o1t

Low mass Higgs search at the
LHC relies on H—yy and

. e i ——
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— Combined
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]
500 1000

To understand EWSB, one wants direct

100
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120

140

observation of Higgs decays into b jets

Complementary
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MSSM+SM Neutral Higgs

Maximal Mixing Scenario | 4 0 fb-1 16 fb-"
a,=V 6 Mg, u=200GeV, Ms=1TeV a=\'6 My, u=200GeV, Ms=1TeV
SM-like + Nonstandard Higgs Searches, 10fb™", 1.5x imprv SM-like + Nonstandard Higgs Searches, 16fb™", 1.5x imprv

100 150 200 250 300

100 150 200 250 300
My (GeV)

M, (GeV)

Draper, Liu, Wagner
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« Tevatron acceleartor and the CDF and Dzero detectors are
prepared to take advantage of a unique opportunity in the next
few years

Complementary - high-x |

- 7 Legacy

. top mass
t-tbar spin correlations H top properties
SUSY Higgs W mass
CPV in
BS’
i t-prime
t-tbar Hints and
resonances Excesses
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BACKUP SLIDES



CL vs. m, (July 2010)
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Projected Higgs signficance vs. mass and luminosity
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Higgs Mass Pseudo Experiments

LLR Minimum: m =115 GeV Signal Pseudoexperiments
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