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® |f | appeartobeabit [
groggy, it's because | B
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+ after giving my final
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® Of course, this
wouldn’t have been a
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Does CERN own an X-33 spaceplane?
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Tevatron in Run |l

36 bunches (396 ns crossing time)
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CDF in Run Il

» 3ilicon detector (SVX):
top event b-tag: ~ 55%
»COT: drift chamber
Coverage: Inli
op; / Pt~ 0.15% P+
~Calorimeters:
Central, wall, plug
Coverage: Inl<3.6
EM: 6/ E ~ 14% NE

HAD: o/ E ~ 80% NE
»Muon: scintillator+chamber

muon ID up-to Inl=1.5

COT:tracking| |Had cal




® New scintillator-
based central
preradiator

Installation configuration
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Tevatron Performance

® Tevatron and CDF both ultimately 4-9 fb!
peforming well
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W/Z cross sections at the Tevatron

Tevatron W — | v cross section measurements Tevatron Z —» |" I cross seclion measurements
CDF'04 {u) —— 2768+ 16 + 64 + 166 pb CDF'04 (&) —-— 2658+39+55+154pb
CDF'04 (&) — 2780 + 14 + B0 + 167 pb CDF'04 (u} —- 2480+ 59+7.6=14.9pb
CDF'D4 {g+u) —. 2775+ 10+ 53 + 167 pb CDF'04 (e+) e ?2539+33+46+152 ph
CDF'04 (g, plug) —e— 2784 + 34 + 167+ 172 pb - CDF'04 (1) ———&———— 2424 4B0+ 26+ 15pb
[prafiminary} [pralimnany}
CDF'03(<) —. 2620+ 70+ 210 + 160 pb
(prelirinary}
- D004 () —s— 264.0+39+089+17.2pb
[prelimenangd
D004 () —e— 2913+30+6.9+188pb
DOO4 (0 —— 28665+ B + 75+ 186 pb fprefmreryt
- D004 (1) —=— 2565+ 1G6+17=16pb
PO93 — e 3226+128+100+322 pb firefrmnaryy
praliminary}
1000 3500 5000 0 500
o % B, pb g = B, pb

*good agreement with NNLO predictions
error dominated by luminosity error (6%)
2% systematics (pdf's (acceptance), efficiency) without L error



W cross section as luminosity monitor

W— | v as luminosity monitor

* Current method based on o, (ppbar)-=
61.7+2.4 mb @ 1.96 TeV (4%)

» Can we do better using the cross section
for W—lv measurement?

» Recent paper by Frixione and Mangano
(hep-ph/0405130) investigate
contributions of uncertainties in
acceptance calculation to the W —lv x-sec
measurement (currently ~2%)

- Tevatron and LHC would benefit from
experimental and theoretical work

...TeV4LHC project



Validity of NLO DGLAP at Tevatron and LHC

® |s there a tension between HERA ~ *'f e :
and Tevatron data requiring E CTeq ; E(.*glfﬂgﬂgl?é;& e;) W@ LHC ]
NNLO DGLAP to resolve? Lo ’ :
¢ MRST study: hep- g 5 ;::::::;;?,'('::::::!:::::::-ig(':::::::::::::::::_:I;’:(::::::::::::::::::;
ph/0308087 T 11509
SETE 1 0
o W cross section at LHC drops = " f * ]
20% when data below x=.005 ¢ . ]
are removed from fit °F e IV

. . . [ x_,=0 00002 0.001 0.0025 0005 0.0
+ implications for use of W ¢ as L

luminosity benchmark

® Recent CTEQ study indicates as T T T T
more severe cuts are made in x !
and QZ in global analysis, -
uncertainty on W cross section at Lot 3
the LHC increases but central £
value remains relatively constant 5?

A

* hep-ph/0502080 1_025— Y
+ accepted by JHEP [ strong™
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R(W/Z)and T’
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W charge asymmetry

Al do(W')ldy, —do(W)ldy, |
Vo) =
" do(W')ldy, + do(W)/dy, Rapidity charge asymmetry is
) | sensitive to d(x)/u(x) ratio at high-x
u{xl]d[x ) — d(xl)u(x ) — primary interest of PDF fitters.
Alyy) = — 2 2
O wl(x))d(x,) + d(x)u(x,) J

\ » cannot reconstruct y_ directly dol(l)ld n,—doll”)ldn,
- 4(n)=

9 measure charged lepton only B dﬂ'(r)ffi!’! +doll )ldn
[ [

. h

B

e’ e+ \\
Aln)= Hﬁlﬁﬁ X v —<—10
gk \

=i andl profon direcion  prodon divection L V




CTEQ6.1M with RESBOS at NLO

W asymmetry

CTEQ6.1M with RESBOS at NLO

; 0.3 3 P -1
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o - ‘3" 0.1
§ 0F =
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) E {F. Landry, R. Brock, P.M. Nadolsky, C.P. Yuan,
020 o1l Phys.Rev.D67:073016,2003)
- RESBOS CTEQ6.1M / ; ' 40 extreme pdfsets
03[ (F. Landry. R. Brock. F.M. Nadolsky, C.P. Yuan, -
- PhysRevDeromole2ons) = 02| high E; cut on electron provides more
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Diphotons in Run I

 CDF Il Data 207 pb™

0O CDF Il Data, A®, | <x/2

— DIPHOX CTEQSMu, =iy =m /2
,,,,, DIPHOX A®, <m/2

~ResBos CTEQ5M p = =m
S 4 T ---PYTHIA norm to data

« small q+, large A¢: effects
of gluon resummation

evident
 large g+, small A¢: NLO 10°

fragmentation important
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Jet Energy Scale: New

calorimeter jet

Fractional Systematic Uncertainty vs P,

_E," 0.15 | | I D | | || | :
c — Systematic uncertainties in 0.2<n<0.6. Cone 0.4 —
£ - ]
-: | ——— FUunN B
® 01 —
g : Il 2004 :
o N a . T T e B
5 005 S —
£ e R
",;,' L
A ~factor of 2
g - decrease!
g -0.05— ]
i AT T R & many person-
0.1/ years B
- Central 1 region
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have to correct calorimeter energy
depositions for detetector, algorithm and
physics effects to obtain “true” jet
energy




@ Inclusive Jet Production

® Nowhere is the

. . J2 E+ = 633 GeV (corr) J1E+ = 666 GeV (corr)
Increase in center-of- " 546 GeV (raw) " 583 GeV (raw)

JZ2 1 = -0.30 (detector) J1 1M = 0.31 (detector)
maSS energy more =-0.19 (correct z) =0.43 (correct z)

=
;_;1“ NLO QCD (JETRAD)
21 Cona R=0.7, || = 0.5
=1
190 =
1&':
aE Ja = 1.958 Tev
10 =
107 - *EE@S00Ga
107 s = 1.8 Tev e
10.:_ I\l
105 *2 E@A00DEV
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| | 1 | 1 1
100 I 200 200 400 o0 L]
pr [GeV]

CDF Run 2 Preliminary



Jet algorithms

Missed Towers (not in any stable cone) — How can that happen?

® Run Il analyses in CDF use Does D@ see this?
both cone and k; jet algorithm
o CDF has used both JetClu

(Run [) and midpoint (Run II)
cone algorithms

midpoint
improves
perturbative
behavior

FIG. 1: Two partons in two cones or in one cone with a (soft) seed present

® subtle issues regarding use of
cone algorithms at hadron
colliders
+ see hep-ph/0111434, S. Ellis,

J. Huston, M. Tonnesmann,
On Building Better Cone Jet

Scalad "Potentkal” Winj

Algorithms _. \
« under study in both Tevatron T any cone centered
and LHC experiments as part . here is attracted
i towards nearby large
of TeV4LHC workshop (and ; — Hneart

cluster of ener
Les Houches) ' &Y
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Inclusive Jet E . (GeV)

Data dominated by jet energy scale
NLO error mainly from gluon at high x

No hadronization corrections applied

to NLO prediction > relevant @ low £/

Cone results

*Using Run I cone algorithm & unfolding
/,:_-‘ffﬂ‘ range increased by ~150 GeV

Comparison with pQCD NLO (JETRAD)

(over almost nine orders of magnitude)

Shape of Data/NLO to be understood

Integrated L =177 gk
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JeiClu Cone R=07 ] ].
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B bl 4
]

o ratio (DataCTEQE. 1)

L}
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- = A A
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Inclusive Jet E, (GeV)



- Jet cross section results

Sy
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Interesting event to study algorithm differences

Raw Jet P [GeVi/c]
= JetClu R=0.7 .
— MidPoint R=0.7 ...project

423 in TeVALHC
to examine
what different
experimental
algorithms
(CDF, DO, ATLAS
CMS)
do with
interesting
events

K, D=0.7

Only towers with E; > 0.5 GeV are shown




In a recent paper (hep-
ph/0503152), Stefano Moretti
and Douglas Ross have
shown large 1-loop weak
corrections to the inclusive jet
cross section at the Tevatron

Up to 20% effect at the
Tevatron
+ impact on pdf's and high x
gluon?
Effect goes as
oy log(E4/M,?)
+ may be substantially larger
for high E; jets at the LHC
Other (unsuspected) areas
where weak corrections are
important?

QCD # SM

jat—penssthon {001 « |p < 6%
& = (NLO-LD) /10

T | T T T T I T T T I T T T I_
aalld ¥ B = 1600 G (LD}, CTERIL
dushed ¥ # = 2000 GeV (1), CTEQELL ]

...

=

1

[ ]

|

I

!
L1 I L
BSd = 1 REs

n'l 11 llml 1l lmnl 0 Im IEMI 1l |mn
L, [ce¥}

FIG. 1. The effects of the Q{aiow) corrections relative to
the LO results for the case of Run 1{Run 2) in the presence
of PDFs preceding(following) the gluon re-parameterisation
at medium/large Bjorken =, CTEQ3L{CTEQGL1) [26]([21]).
They are plotted as function of Er for a choice of p. The cut
0.1 < || < 0.7 has been enforced, alongside the standard jet
cone requirement AR > 0.7T.



Importance of underlying event

Jet 51 Direciion

® Have to subtract underlying 2py In max r?gtiOE”
. INCr
event from hard scatter in Ncreases as Jet ty
_ increases
order to compare jet cross p; in min region stays
sections to parton-level flat, at level similarto .
calculations min bias
“Soft” Collision (no hard scattering)
Proton ‘"Transverse" Charged PTmax
3.0
/ :-G 2.5 + cor E;:uﬁc::itieTinary - - *""":ILS*G*IE’\{ ******* J:
how % 20 oo ; -ﬁ-ﬁ-{g ;iﬁii‘ﬁiﬁﬂhﬁf
similar £ s L
are : b, it ananeattgsyn mi_isﬂiaiii}éiﬁi{
these . e s -"""'*---.... :‘E 5 | Min-Bias | ___ Ben:k-to-Bacﬁ_____j ______________________
tWO? H o0 ‘ I Charged T‘artlcles (|1||<1.0,} PT>0.5 GeV/c)
0 50 100 150 200 250

ET(jet#1) (GeV)

need inclusive jet production in
T MCatNLO->a TeV4LHC/Les

...a Tev4LHC project Houches project



Jet shape dictated by multi-gluon
emission form primary parton

Test of parton shower models and
their implementations

Sensitive to quark/gluon final state
mixture and run of strong coupling

Sensitive to underlying event
structure in the final state

o 1-¥(r)

¥(r) :NLE

Jers

A0
JETS @JET(O,Q)




CDF Il Prelimvingry J e* s ha p es

E @ DATA .
"‘\-,,.|L bl]liﬂ
:..r 1 — PYTHIA Tung A 1 - IP(!"') | .-
.} ___l:l\f"r-lﬁ' e TT i-h
08 .. PYTHIA {no MPIY *
- HERWIG %
0.8
CDF Il Preliminary
37 €< PF < 45 CeV/ic
o4 _ Midpoint Algorithm (R=0.7)
0.1 < 1YY" < 0.7
0 @ DATA
| ——PYTHIA Tune A
- PYTHIA
%o 0.2 0.4 0.6 0.8 1 028 ~ PYTHIA (no MPI)
r;’ﬁ' 0.2 ----- HERWIG
* PYTHIA Tune A describes the data ' 0.1 < 1Y < 0.7
(enhanced ISR + MPI tuning) 0.18

» PYTHIA default too narrow
* MPI are important at low Pt
» HERWIG too narrow at low Pt 0.05

o

We know how to model the UE at  ° so 100 150 200 20 300 380
2 TeV (at least for QCD jet processes) Pr™ (GeV/c)
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B-hadron production

Total inclusive single b-hadron (H,,) cross section

olpp — H,X. |yl < 0.6)

considering Br(H,=>1/wX) =

1 I L r Ll Ll I Ll L Ll Ll I 1 1 r L I r 1 Ll Ll
X Data with total uncertainties

— FOMLL theoratical prediction

¥ . Theoretical uncertainty

Very good agreement
with theory prediction
¥|<0.6
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b-jet production

use displaced tracks inside jet to tag heavy flavor; use secondary vertex mass
to extract b fraction.

5 10 b-jet cross section as
> —a— [ala H =
é 1 —+ Pythia Tune A (CTEOSL) function of jet Pr
Eﬂ}" |:| Syatematics (Ra nge 38'400 GEV/C)
o
= 40" CDF Preliminary : _
S JE = 1.96 TeV. L~300 pb ' Systematic Eror low Py | high Py
10
Luminosity 6% 6%
10" Haey Absolute Energy Scdle | 15-20% | 40%
10° : :i:: Jet energy resclution &% 6%
10° MidPoirt jets S?;;D.?. F e ™0 75 : i B-taigging efficiency 10% 18%
i | | 'I T | | | | B-fagged efs fraction | 10-15% | 40%
1“ 111 | su L1 1 I'ml 1 1 I15DI 1 1 Izuul L1 Izsul L1 Izml 1 | Iasul 1 1 1 Unmdlng a% B%

Py jet [GeWic]

= Data'Pyihia Tune A (CTEOQSL )

s |:| Sy=tematics . .
Erro:bar: stat. error from data NO cumparlson Wlth NI—O VEt

Data/Pythia Tune A ~ 1.4

DatalPythia Tune AJCTEQSL)
5

with expectations

| #iwfﬁ++++++++ | in agreement

350
P jet [GeWic)



® Use secondary
vertex mass to tag
heavy flavor

£ R 11 Praliminary [ 219 ')

Templates of SECVTX Mass Used to Fit W+1,2 jet Data

u.m:— —:
E
o 0'13_ _:
3 r —— Charm
5 F Light
Soos; ~Neg. T
gu.us:— eg. Tags
e Bottom )
ﬂ.ﬂ'Ef— AR L —f
ﬂ: i : ln:_‘”hini M-——-J- o — :
D 1 3 4 E

SECVTX Mass (GeVic?)

Events / 0.1 GeV/:2

TOF

30 |

W+bb/W+ilj

Observed rate W+bb)/\W+j,jj =

0.0072+0.0024(stat.)+0.0022(
syst.)

COF Run Il PreRminary [ 319 pb )

60 |
50 |

40 |

:zn:

10|

Fit of SECVTX Mass (W +1,2 jets)
Bottom : 2551: i5%
‘ Charm : 5383= [ %

K3 = 0.99%9

Light : 208= e
{ w*= 3107134 Prob= 0.611 |

—— Charm
Light
Boftom
Combined Fit
—— Data

- ltﬂ

+ . fiJEHﬁ +++Jr

]

SEC\JTK Mass (Gewfsz}



MCFM prediction for Wbb/Wjj

W At NLO, ratio is stable across a wide range of scales.

1A 1 1 I 1 1 1 1 I 1 1 1 I | I I I I
| [Wbb) /(W2 jeke}, R=0.52, CTEGELI{M),
\ LO [dobted), NLD mxxlusirn {sokd)
i
18 pt > 30 7
A ph > 1B 4
® A gt » 75
= 14 —
? T
= P _
g8 agl= T I ——
E L T—— |
L
. e,
.-'"_F_Fd_'_'_d_-—
H 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1
: 5 100 160 =00

M For a pp cut of 15 GeV and i ~ My, we have:

— 1.23%

| o (W bb)
o

1169 o(Wbb)
W+2jets) |, o

W +2 ] CTE}] NLO

J. Campbell and J. Huston, hep-ph/0405276 [PRD70 094021 (2004)]



Understanding ‘Not-Top’

Steve Mrenna:

Understanding W+ Jets is Critically Important

e Signature Wbb + X is common to unconfirmed Standard
Model processes and many new physics processes

X = many boxes

@ we "know" that Standard Model top is there, thus we
can study Not-Top
Top = Data — Not-Top

@ Claim: understanding Not-Top is more important than
understanding Top itself

e Not-Top challenges our tools
e Better tools = more challenging questions

@ As JES uncertainty is reduced, understanding of Not-Top
sets dm;

A lot of work underway at CDF and in TeV4LHC on ‘Not—Top’.-




Cross-Section X Br (pb)

10

Not-Top: Higgs searches

Current status

Events / 10 GeV/c2

Tevatron Run 11 Preliminary

W*bb Search Dijet Mass Distribution (= 1 b-tag)

2 CDF Run Il Preliminary 162 pb
w's2jets ( =1 btag)
10} s e
[0 wengnimvers
8l . Waheavy lavors
L] 7o
B wezwwzam oo
6 D nan-wW
. WEH= 10 (my = 115 GaVi)
ak Mean =104,1+ 0,2 mwg
Width = 17.34 0.2 Ge\Vr

% 50 1m1502m25030035n4m450500

W]-[—:oexbb
___.______-_--_-__--\
H—';WW vl
WH—lvbb
I :}IEE pb L, =147 ]?T"pb
WH—WHb —H__."}lf'__'____‘-‘
—— D0 Limit
— (CDF Limut
— SM Prediction
| |
110 120 130 140 150 160 170 180

m,, (GeV)



Higgs searches

Combined Results

Combined D@/CDF result
Assumes luminosity
from two experiments

10% dijet mass resolution |

Run IIB silicon
Width of HSG bands
determined by method

uncertainty
No systematics included

Width of SHWG bands
given by analysis
uncertainty

SHWG included H-WW

contributes at high m

Tevatron Higgs Sensitivity Group June 2003 Update |

Int. Luminosity per Exp. (fb ")
=
|

SUSY/Hi gp Workshop
5  ('89-'99)

g Higgs
- Sensitivity Study
- {03

5;3 Di scér.wsry'
35 Evidence
95% CL Exclusion

-k

100 105 110 115 120 125 130 135 14




Top Physics

® At Tevatron, top quarks are
produced mostly by qq

+ nb: if use Monte Carlos with LO
pdf’'s, only 5% of production
comes from gg

N S

q 4 -
>WWWW<— gi&'mm‘m<t
q { ”
S -es% . 9 sy T

o(pp—>tt@M,, =178GeV) = 6.1 pb

=t
L]
T

alpp — i) (pb)
=

. Cacclarl st al. JHEP 0404:088 {2004k m =175 Gawic
I

| oo Lo b by
0 1800 1850 1900 1950 2000

5 (Gel)

®\Wealth of physics possible with
top quark analyses

+both SM and probes of BSM

+
l \%
a _

ql
W helicityp, !
////////// :
b,

o

\
R
i=
H
| —
]
-
| Q

Decay modes

I I“\ |

Branching ratios

SM LCKM matrix element IthI]

New Physics ? Rare decays

t->Zc/Ye, t->WZb, ...

f Non-S+M decays
t>H", t->t,..




Event signatures

Top quark decays to W and b at arate of ~100% Br(t W ") ~1

Decay channels of ¢t
t—-=W'™™ b b b b
—  {tv qq' ¢tv qq’

t— Wb b b b b
sy LU v qq’ qq

dilepton channel
= 2 leptons, £, 2 b-jets

lepton+jets channel

= 1 lepton, £, 4 jets (including 2 b-jets) M+ 4 2o,
h .
all hadronic channel

= 6 jets (including 2 b-jets)



Cross section results

. Varlety Of analyses C::EI’FI Hl.;lr'll 2| PI;EIIiIIT“r'IIaIr'yIF T T 1 T 1 T 1
. . Elcmclllirlatal J?LP 0404: IZIB-IL [2004) ! !
+ counting experiments mereen S .
- . e Dil Combined 7.0 24 417
+ kinematic fits/neural fiv i A . s
networks Dilepton; MET, # jets 8.6+25+11
L= mmb Y
+ w/wo b-tagging (silicon Leptontdets: Kinematio 47410418
. L= b
available for most of data) wewt o Dl
2002 2003 004 I?fﬁggjr;ﬂets Kinematic NN 6.7 +11 18
-
G CDF Il Physica Dota Lepton+Jets: ‘lu’f:rt-:x ,agilcmﬂmatlc 6.0 £15 +12
£ [ iL=162b )
Sroop e Lepton+Jets: Vertex T 5.6+12 +02
E F — Sood (eore sompomentp) rfl-"jﬁg:; ; 5. veriex Tag BET Lo
B 00 [ sed{eomcompanenty i track) j_/ Leptﬂnmets Dmgle "J:rtex Tag 50+£35+71
g r {L=16b )
€ | / Leptonsets: Jet Prob Tag 5.8+13 413
L . 1.2 1.3
C {L= 16k
100 d / LEptﬂ[Ih]lf:tS SDﬂ?ﬂllﬂl Tag ) 5.2+33+13
. 1.9-=1.0
i (L= 1830b
. ‘_‘% T All Hadropic: Vert&x Tag ¢ ";*.B £23 j:;;;l
1000 1500 2000 2500 3000 2500 iL=165b ")
Stara Number AN T T T T T N T N N T T A O
0 2 4 6 8 10 12 14
® All results consistent with G(pp — t1) (pb)

each other and with theory
prediction



® Results as of 2004

COF Run 2 Preliminary 806 T—— 7T T
- . 1 —LEP1, SLD Data
Dilepton: § of + 1TD,D i}ﬂ + T e R
L= '-'9'-3&'15' J - 80.54
172 - ]
E!lug:ﬁ} P, 1t 1765+, + 6 E CDF&DO0
Dilept Sohting  168.1:M04 8. e
epton: v we n +og

i E‘E'::l.r.l.b';l g9 g 9.8 E;

I—I—-.——I—ll g
Lepton+Jets: Multivariate 179. E+:; 6. 80.37
= 16200 ") |

o T 49 m, [GeV

Lepton+Jets: Templatu 177.2+ . = 6. 1 114,300 d Preliminary|
fL'i‘ﬁ{E'p.t',l : B2+——F 77—

- .- 130 150 170 190 210
#HEEEI’J"‘HEIE: DLM 177.6 = 5‘3 + 6. m, [GeV]
Run 1 CDF Leptan*-.lgts. 176.1 4 .1t 5. +65
| = 114", GeVic?
Run 1 DO Lepton+Jets 180130+ 3.
[Freary § owaiy) g

—
Run 1 World Average 178.0 3]+ 3.3~
[Feary | :.l-.":IIT_.I | | | :
150 160 170 180 190 200 70

Top mass {GEV.I'{::]




® Lepton + jets final state

o E>15 GeV (8 GeV on 4th
jet), In[<2.0
+ 318 pb-! data sample
® 2 mass fitter
+ find top mass that fits event

best with 2 constraints (W
mass, top mass)

® Likelihood fit
+ Dbest signal + background

templates to fit data with
constraint on background

Comb. —Log Likelihood

'M{ULrlaxh

B e kA & B &n &R = &

COF Run Il Preliminary

1 1 1 1 1 1 1
140 450 160 170 18D 190 200 240 .
Top mass |(Gevic)

Run 2 template method

2+ag Recorstructed Top Mass [GeVic') 1tag(T) Reconstrucied Top Mass (GeVic’)

EBI;! ol Bnpd ey

4 COF Run I Pralisnieary 'gw COF Run || Preliminary
3

a Dotz I Do e

z s+ 8 Zi4 B -

i

150 J0b L T L]

1-4ag(L) Reconstructed Top Mass [BeVic") 0-tag Reconstructed Top Mass BeVlc)

" . COF fun B Pralimiary 'g COF Run Il Praliminary

5

& .I:u_--fd::m; &8 .Dlu!ilm.

2 [)sers+ 82 il [ o« e
Byt ory z Bl iy

£, o g B

1 i

= I T O - e - )

LT op 130 @) 250 M0 25D

M,, =173.2755(stat) GeV/c *

The best single measurement

1-D template fit
(+/- 3.4 GeV syst)



® \World's best top
mass measurement
has been made in the
lepton + jets channel
at CDF

+ world average will
drop slightly as will
predictions for Higgs
Mass

® Systematics due to
jet energy scale and
background shape to
improve further

Top Mass Results

Tevatron Run 2 Preliminary
b (i
World Average 178.0 +57+ 3.3
(Run only) !
. " 14.0
DO Dlle ton 155.0+.,, + 7.0
- .?SQpbP 13.0
: o —
CDF Dlje ton 168 +92+ 8.6
(L= 200pb") '
_ i
DO Lep;on+Jets 170. 6 ﬁ 6.0
(L= 230pb")
I
CDF Leptnn+Jets 1735434 +1.7 | 2D
(L= |373Pb | | | '| template

140 150 160

170 180 190 fit
Top mass (GeVl/c’)



Supersymmetry

® \Vide range of signatures

« look for SUSY-specific very small cross sections
signatures or excess in
SM ones . 1, SUSY and Background Cross-Sections (fh)
+ RP: large missing E; from
LSP’s 102 =S

+ isolated leptons

N I —E
N 10°}
. : w/Z
10° | [—
109
I* - e susy

1

+ diphotons 104 ° Top_ -
?-___ ]_[] : [ sleptons
+ multijets
. " detector response has to be
Je e
i J well-understood; detectors
jet " have to be highly efficient



Example: chargino and neutralino in 3/ + B

PRELIMINARY !l

Search for 35y, —» ee+l+X
Missing £, after the M,, cut CDF Run Il Preliminary

In mSUGRA: 3 leptons+E+

S L T e j M,=100, M., =180, tan=5, >0
= T ; L dt = 346.0 Fh-i r.q,c: 113 Gevie” MY = 66 Gavee®
’ GXBRNO . 1 pb *E & " + ‘_-f — ITIS-.IE‘.‘_EIJI.FDIrIt
SELECTION: s ¥ 7 “'ﬁ ; bt 1 = honzyanz
-2 electrons+ £ (€ =e,n) In|<1 : '8 -"-_ﬁ'- Il
C _-_-.

- Iﬂl‘"gﬂ E/ 10"

- 15<M,<76, >106 GeV/c?

- |A¢l< 1600 T
- NJE.TS(ZO G'E.V} <2 ° 20 40 Illi:-:in-g Er{G-e‘:']:n
A Asking for the third lepton:
EI+| (Susy Sigﬂdl} 05 = ;Seamh for xg-{; -+ ga+l+X HDEEF:EDUE.JLPEE?HEW
TOT SM Expected | 0.16:0.07 S [ Lat=s46 pv |
OBSERVED 0 % | —

-

VERY FIRST LOOK AT THE DATA!!
Still to do: 10°
- improve acceptance adding the plug
- add the other channels (almost ready) )

B0 w0 1zo
Mizsing E, (GeV)



B, mixing

BY - ¢tD-X BY - D-nT
S S S S
CDF Run Il Preliminary L=2355pb’
i - datat 1o & 85%CLImIL T7ps' - - | =datatic 'EEITEGLI;'IiI I:I.Il-ps"_.l
18860 \ O sensitivly  73ps’ ' 1 645 o sarmtn-rt-h odps| . i ||
4 MdatatiBgiss - = , Bl data + 1.545% o . - '
data + 1.545 o (stat. only} ' ) ! Ma 164&10 rslat. ““F ) ﬁ"";l ! * /
%2- - ...a- '-\.'\.\.\..\.-_:_- Ay ‘% I |||1 I .Vl |."-.II 'll:l . w||| | I 1
2 F i it * HT I”ﬂ \ { .-I..*' H | YR J
=L ] |47 T rende, i | T l B r
HP\_\T\H.%WHHHH - y . Y . / | =-. [ | h
- A | - N - .
k\-.\_,.-"' '-. W W | I
218l -rox v |

b

%

s L

AITIEMILLLE
[ ]

——— NN
_;]l:,-'
[ %)

. ——
-
— ]

e — 1
.
| ——

-4

0 g 10 i5 1 0 5 10 5 20
Am, [ps ] Am, [ps]

N S/B Subsample Yield S/B

D, — om™ 4355+ 94 3.12 D —wor |526.24+33.2 | 1.80

D; — K%K~ | 1750+ 83 042 Dy — K°K | 253.6£20.5 | 1.69
Dy - 7ata 7~ | 1573+ 88 0.32 Dy — mar | 115.7£18.0 | 1.01




Impact on world average sensitivity

® Combined scan results 4 "“@ SZ?SD
o 7.9 ps'95% CL limit 2] manuitmopmong i
+ sensitivity: 8.4 ps % Wik
+ additional improvements E_E = OV N |
could reduce statistical CDF Run 1 limit
error by up to a factor of 2 4 l
with the same dataset 0 5 10 15 2C

Am, [ps’]

+da1a:t11:/'{-';=5;al3Lllmi1 14.5,:5
® Effect on world average: 21 e (i s A

o limit: 14.5->14.5 ps™’ g — bt ﬁw
o sensitivity: 18.2->18.6 ps' % . ,._/}'H{\/mmﬂ\h

T
.
=

0 5 10 15 20
am, [ps’)



Summary

® Tevatron and CDF
both working well

| Design Projection

® ~8OO pb'1 dOWﬂ and B - No schedule contingency, maintains

eng. design margin per subproject

Integrated Luminosity

> 8 fb'1 to go T: 74 Design Proqechion
- .| Base Projection
7] - Assumes schedule slip for all
T s subpriojects and that all subprojects
3 under perform
B 4- Base Projection
£ 3

ﬂ I I I | I I
0/20¢03 0729/04 G305 107106 107207 10:2/08 LR

Start of Fiseal Year




® TeV4LHC:

conferences.fnal.gov/tev4lhc/

® QCD

¢ Www.pa.msu.edu/~huston/
tevdlhc/wg.htm

s See also
www.pa.msu.edu/~huston/
tevqcdwg/wg.htm

® TopEW

+ www.hep.anl.gov/tait/tev4l
hc/topew.html

® Higgs

* WWW-
cluedO.fnal.gov/~iashvili/T
eV4LHC higgs/higgs.html

® [Landscape

Websites and future meetings

® Final meeting at
Fermilab in the fall of
2005



® Four listserver mailing groups have
been set up:

tev4lhc-qcd
tev4lhc-higgs
tev4lhc-topew
tev4lhc-landscape

® |f you would like to subscribe to the
working groups, here are the
instructions:

+ To subscribe to a mailing list
called MYLIST

1. Send an e-mail message to - W .
listserv@fnal.gov y aVtaVe w

2. Leave the subject line blank I w R B You
3. Type "SUBSCRIBE MYLIST -
maerer., FOR U-S-ARMY
(without the quotation marks) in ™ ®

the body of your message. T e I_E




See (some of you) at Les Houches 2005

® Physics at TeV
Colliders

+ From 800 pb-' at the
Tevatron to 30 fb-! at
the LHC [ /

+ May 2-20

a right after CERN
meeting of TeV4LHC

® 2 main working
groups LES HOUCHES

+ SM and Higgs /
+ BSM and Higgs A

modeling



