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QCD at large P+
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Tevatron Performance

Collider Run Il Peak Luminosity
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Tevatron delivered > 4 fb-!
(6-7 fb-! expected by end FY09)



CDF & DO Detectors

CDF & D@ operating well and
recording physics quality data with
very high efficiency (~85%)

e T
e i,

Both experiments have already
collected > 3.2 fb-1 on tape



PRODUCTION CROSS SECTION (fb)

Tevatron (SM) Physics
We might get lucky!
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™), The Structure of Matter
*  (Jets & Compositeness)
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size in atoms and in meters
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Leptons Quarks

Jets at Hadron Colliders ~19
probe distances down to 10 m

m) QCD..




High P+ Jet Event m CDF

n = —In(tan )

E. =Esin6

antiproton

proton O
jet

Dijet Mass = 1.36 TeV
(probing distance ~10-1° m)

E; = 666 GeV
n= 043

E; =633 GeV
n =-0.19




QCD : Asymptotic freedom & Confinement

12 g 025 i @ ZEUS (inclusive jet yp - u=Ei)
Tt

u ZEUS (dijet DIS - u=Q)
o (Q ) = L A ZEUS (inclusive jet DIS - _];ijt)
S QZ *HL  (inclusjve jet DIS - u= t)
02 - pR ﬁ

f

QCD

- ots | | lh}i% hﬂ

! QCD

Gqg9—qg 01 __ a,(M,) =0.118 +0.003 &Hﬂﬂ{%}%{lﬁ%% 1

gluon 10 10‘ Q L (GeV)
At high Q (short distances) Quarks confined inside hadrons

perturbation theory can be used
to compute partonic cross sections g

— > Ak —
At low Q (large distances) pQCD 8 g g

breaks down (and we rely on
phenomenological models)

gluon

quark

String model for hadronization



QCD Factorization

G‘ro‘ral _ Zjdxldxz'ﬁ;(xthz)fg(XZ,QZ)GpaMon

ZEUS

ﬁ 0.8 —
- (a) Q=10 GeV*
proton jet
— ZEUS NLO QCD fit =1
. v
o L= r

o (M) =0.118

T

antiproton ‘let
QCD: free quarks and

gluons are not allowed... 3 5

10 10 10 1
X

VAN
G parton Partonic cross section: calculated to a given order in pQCD

PDFs of parton inside the proton: needs experimental input
q(xl'Q ) (universal > can be used to compute different processes)



Jet Physics

antiproton

Final state parton will produce a parton
shower (multigluon emissions)

Parton shower evolves until Q ~1 GeV
where hadronization process takes place

Parton-to-hadron transition depends on the
model for gluon shower and hadronization

To compute cross sections involving quarks
and gluons in the final state first one needs
to precisely define JETs

do,er =d® | M |° Frer




SO JEF Results

Inclusive Jet cross section (DATA-THEORY)/THEORY
01<|p™|<07 =

nb/GeV

107t O 125 —CDFPrehmmary

o "51994-95 =y 10 : Rﬁn 1B (87 pb'l) <>
O 1992-93 - with run 1A results overlayed

* NLO QCD prediction (EKS)
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4 PArecya B was this a sign of new physics ?
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antiproton

Important GG and GQ contrib. at high- E

Relative Difference Between Data and NLO QCD
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High Pt Jet Ph

Jet

Under
event

Big increase in x-section
thanks to new \/E

\‘Hﬂ

fragmentation
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ysics at 2 TeV
Q*(GeV*)

- D@ Central + Forward Jets (In| < 3.0)
£ | CDF/D@ Central Jets (jn| < 0.7)

AAAAA ZEUS 95 BPC+BPT+SVTX &
H1 95 SVTX + H1 96 ISR

[ ] zEUS 96-97 & H194-97 prel
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[ ] ccrr

[ ] aNrR-1HEP
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[ ] Bcoms
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Huge step forward in Run IT

* Pt range increased by 150 GeV/c

- Measurements in wide rapidity region
» Use of Ky and cone jet algorithms

* Inclusion of non-pQCD contributions
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Motivation for the Ky algorithm

jet

*  Run I cone-based algorithms is not '
infrared/collinear safe > Midpoint

“calorimeter

- Cone-based jet algorithms include an
“experimental” prescription to resolve
situations with overlapping cones

*+ This is emulated in pQCD theoretical
calculations by an arbitrary increase of

the cone size:R>R' =R *13 @

parton jet” “particle jet”

|

Nature (QCD ?) prefers to separate
partons into jets according to their
relative transverse momentum

a
K+ algorithm preferred by theory




Inclusive K_Algorithm

1. Compute for each pair (i j) and for Separation in transverse momentum...

each particle (i) the quantities: Inspired by pQCD gluon emissions.
(a) (b)
d, = min(P? P ) 2R s e
D *é/%] Beam JAe’t,’% Beam
di = (PT,i)

2. Starting from smallest {d_ij ,d_i}: (©) @ -

3. Ifitisad_ithenitiscalledajetand =7 Beam — Beam
is removed from the list Jet = jet \

4. Ifitisad_ijthe particles are jet

: I e (e) (f)
combined in "proto-jets” (E scheme) / i
5. TIterate until all particles are in jets jet

@ No merging/splitting needed!

Infrared and Collinear safe to all orders in pQCD



Ratio to CTEQ6.1M

Inclusive Jet Production

—_ 10° CDF Run 11
: . Ty _ JET
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2 s ata
AR 3 | -
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. CDF Run 11 _g_ 3 et ------ PDF uncertainties
10 e
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sk o * Good agreement Data vs Theory
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NLO pQCD is corrected for * pQCD uncertainty -> PDFs
Hadronization & Underlying Event * K+ robust in hadron collisions

(this is important at low Pt) - relevant for LHC strategies



Measurement in five |Yi¢f| ranges
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Forward jet measurements further
constrain the gluon PDF in a region in
P+ where no new physics is expected
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Ratlo to CTEQS.1M

Ratlo to CTEQG.1M

Ratlk to CTEQS.1M

Ratio Data/pQCD NLO

01y

|«0.7
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b o] 400 &0
pET [GaVic]
CDF Run |l
K, D=07
— = Data {L=1.0f"}
- : Systematic uncertainties
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_"_—1_L__/ ——————— |_|=E:-‘.|.IU=rnEL:¢p}|Er
D T RN seeeeeeeeee- MRSTZ2004
=]
pr [Gevic]

Data uncertainty smaller than that on pQCD NLO
CDF contribution to a better knowledge of gluon PDF



=10 GeVY)

xe(x, Q°

xg(x, @* = 10 GeV?)

102

(March 2007)

New Gluon (MRST/MSTW)

1071

— Fit Tevatron and HERA jet data
— Fit only Tevatron jet data
............................... - Fit only HERA jet data
——— Fit pseudogluon and A, (~ MRST2004)
————  Fit without any jet data

/

102

107

0.1

— — — - Include CDF Run I + D0 Run I inclusive jet data
———— Include CDF Run II + D0 Run I inclusive jet data
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Tevatron data is the only

constrain for gluon PDF for x>0.3
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CDF/D@ Central Jets (In| < 0.7)

ZEUS 95 BPC+BPT+SVTX &
H195SVTX + H1 96 ISR

ZEUS 96-97 & H194-97 prel
E665

] cHorus
[ ] ccrr

[ ] anr1HEP
[] aAB E97-010

[ ] Bcoms
10 £ [[]]]] Nnmc
SLAC
1
-1
10
ul m "
107 107° 107 1072 1072 107t
X

New data prefer less gluons
at high-x (significant change)



Non-pQCD Contributions

l/ Y /

- Non-pQCD contributions
— - Underlying Event

B (remnant-remnant interactions)

/ Fragmentation into hadrons

CDF Run I1

fragmentation

u% 136 F K, D=0.7 0.1<]y’" [<0.7
Jet 1.3 %_
Underlying Event and Fragmentation 125 F
contributions must be considered before  12p

comparing to NLO QCD predictions 115
(only way to perform a fair comparison) 1.1 7'

1.0
Precise measurements at low Pt require 4 :
good modeling of the non-pQCD terms CE

FParton to hadron level correction

Monte Carlo Modeling Uncertainties

u_gzlllI|IIIIIIIIIIIIIIlIIIIlIIIIlIIIIIII
0 100 200 300 400 500 600 700

pr ' [GeVic]

Dedicated measurements are needed
to validate the Monte Carlo modeling
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Results from ZEUS / DORun I
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Non-pQCD Contributions

l/ Y /

- Non-pQCD contributions
— - Underlying Event

B (remnant-remnant interactions)

/ Fragmentation into hadrons

CDF Run I1

fragmentation

u% 136 F K, D=0.7 0.1<]y’" [<0.7
Jet 1.3 %_
Underlying Event and Fragmentation 125 F
contributions must be considered before  12p

comparing to NLO QCD predictions 115
(only way to perform a fair comparison) 1.1 7'

1.0
Precise measurements at low Pt require 4 :
good modeling of the non-pQCD terms CE

FParton to hadron level correction

Monte Carlo Modeling Uncertainties

u_gzlllI|IIIIIIIIIIIIIIlIIIIlIIIIlIIIIIII
0 100 200 300 400 500 600 700

pr ' [GeVic]

Dedicated measurements are needed
to validate the Monte Carlo modeling



Underlying Event Studies

2n Jet #1 Direction

Away Region

“Toward-Side” Jet
Transverse

Region

Leading
¢ Jet

Toward Region

Jet #3
Transverse

Region

Away Region “Away-Side” Jet

+1

p;rack > 05 GeV, | nfr'ack |<1

Transverse region sensitive to
soft underlying event activity

Good description of the underlying event
by PYTHIA after tuning the amount of
initial state radiation, MPT and selecting
CTEQBL PDFs (known as PYTHIA Tune A)
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e
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”Uduet dﬁduet / dﬂ'b diget

Studies on AQ between jets

Using the Midpoint Jet Algorithm

jet2
jeta r jet3
Ay ( Ao
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LO in A
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NLO in Ad
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LO dominated by collinear topologies

NLO closer to the data
(region around Tt requires soft gluons...)

Sensitive to implementation of ISR

| ——of soft gluons in parton shower MCs



Jet shapes

x

® DATA
\b — PYTHIA Tune A , 1 - LI’(/")
> -~ PYTHIA

0.8| ... PYTHIA (no MPI) .72
~ HERWIG 4

0.6
37 < P < 45 CeV/c
04 Midpoint Algorithm (R=0.7)
0.1 <IY*1<0.7
y @ DATA
—PYTHIA Tune A
----- PYTHIA
% 0.2 0.4 0.6 0.8 o2 % PYTHIA (no MPI)
/RN HERWIG
®* PYTHIA Tune A describes the data > 0.1 <1Y"| <07
(enhanced ISR + MPI tuning) 0.15
* PYTHIA default too narrow R s S
* MPT are important at low Pt > ot
* HERWIG too narrow at low Pt 0.05
| |

We know how to model the UE at © 50 100 150 200 250 L0 3%
2 TeV for QCD jet processes P (GeV/c)



Latest DO Jet Results

Using cone-based Midpoint Algorithm (R=0.7)

Similar conclusions using the midpoint algorithm ...
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.and reduced

systematic uncertainties on the absolute jet energy scale (1.2% - 2%)



Direct Photon Prgduc’rion

4 q il .cg,_o.g;—
- S osf
g q 8 :;\\ q Je Eo.?f—
Compton Scattering 0.6 3
—> [ — =
051
% e e E 5 NN 0.42— “
j,_ :j, 03f / |
: M, i Ymhm . - . Elxtracted purity
o2F e Fit
QQ Annihilation Y E_ Stat. uncertainty
0.1 - Total uncertainty
Leading Order Processes Yielding Direct Photons ot I BRI RSN BT SR B
(V) 50 100 150 200 250 300
. P} (GeV)
Using prompt photons one can
precisely study QCD dynamics: Y e —
* Well known coupling to quarks
* Give access to lower Pt
* Clean: no need to define "jets" O
- constrain of gluon PDF ¥

large background from 71t° decays detector detector



Data / Theory
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Good agreement with pQCD NLO
(good understanding of photon e-scale)

Very promising at the fb-1 level
to constrain gluon PDFs at high x
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y+jets results
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Results are input to future theoretical
work on NLO calculations



anfiproton

Drell-Yan Processes

CDF Run II Preliminary
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i A—Tt 1 2 tau candidates L A

o0 = ﬁL;TEW ik One hadronic or leptonic (CDF) decay

jet take f One leptonic decay (opposite charge)
iy =1 RGEY ; (CDF:en) (DO: w)

small excess in CDF et+ut channel (<2c effect)
- Not observed in CDF epu channel

- DO analysis in good ag('eemen’r with SM

T .
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No Bump with 1.8 fb-!

’cetuchannel
20— ——————————————
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W & Z Production Cross Sechon

proton
q W+

q
antiproton

CDF and DO Runll Preliminary
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NNLO pQCchalcula‘rion describes the data very well...

q
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CDF and DO Runll Preliminary
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CDF Il preliminary

W Mass

I L dt ~ 200 pb!
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events / 0.5 GeV
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500

Detailed Modeling of
Hadronic Recoil carefully
studied using Zs and Ws

Electron P

“2s~.__Neutrino

events / 0.5 GeV

1000

500

My = \/2 pTI pTV(l_COS¢|v)

100
my(uv) (GeV)

M,, = (80493 + 48_,) MeV CDF Run | A
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M,, = 80413 + 48 MeV/c?
(the world's most precise single measurement)



#Events/5GeV

W width

CDF Il Preliminary ( 350 pl:)'1 )
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(the world's most precise single measurement)



proton s

.2 W Charge Asymmetry

antiproton
ZEUS
o 08 1 d
(2} Q’=10 GeV*
07 8" et
—— ZEUSNLO QCD fit <u ]
0.6 o, (M) = 0.118 v LT L
| tot.error [ e
0.5 UICOIT, EITor 'I --
04 18y x2(x0.05) I IL
0.3 - - L = L -
T d m
0.2 == anli piodon direction  paobon diecion - s 1 W RCECRE TEER T DR TR TR =
0.1
1 [? } _da(e™)/dn—dole™)/dy __ d(x)
0 | d —_—= - ol s —_———
i\n da{e™) /dyn+da{e—)/dn ufx})

10 10" w0t 1
X
< . _ - DO, L=0.3fb'
positive rapidities 0151 -~
0.5
4 g F
L B d W u 5005:
—_ | U—-lr—. E ; :_
@ o \
—-— '||' d -1—. < 0_ :
C CTEQ6.1M uncertainty band
-0.05/ — CTEQ#6.1M central value I\
W+ boosted towards -~ . MRST04NLO
. . X | ST T PRI TP FUE T T UL T
proton direction (+n) 0 02 04 06 08 1 12 14 16 18 2

Muon pseudorapidity



A, asymmetry (Z0—e'e’)

Forward-Backward Asymmetry

e+
/{ O
6/
_ do(cos0 > 0) —do(cos0 < 0)
do(cos0 > 0)+ do(cos0 < 0)

Acg

Direct probe of v,Z couplings
(sensitive to new physics)

High mass unique to Tevatron

Results consistent with SM

..waiting for more data...
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jet electrons

Z/y*+jet(s) Production

0 10° E 1
— S —e— CDF Data L=1.71b
L 4 [ Z(—ee) +=1 jet inclusive (~20) [1 systematic uncertainties
2> 107 - —&— NLO MCFM CTEQ6.1M
(G = =Q==Q= Corrected tczz hadron level
= 3 —— p2=Mz+p(Z],Rse=1_3
= 10 E e - uo=2u::u=Tugf2 "
£ 2 - * - - - PDF uncertainties
VAV V. | 107 = — -
T F v
=] - —— ——
; :t_‘.':
_ E—
1 E _
- Z{—ee) + =2 jets inclusive
] 10" = —
10° =
= = —+— CDF Data L=1.71b" 186 ' EEE— ' ' '
=, C Systematic uncertainties B 4 E .
.-a-J-. | —=— NLO MCFM CTEQB.1M =] 1 ..6 :— Z(—yee} + =1 jet inclusive
% 10% — corrected to hadron level E 1.4 —
= N — pf):Mé+p$[Zj,R =13 1.2
3] = sep e T MU N [ grmrmmrarmmm mm f———
¥ : e NLO scale = 21, 1= 2 PRSI = et T S e e o el il
m — - - - NLO PDF uncertainties [} 0.8 E —mmmm e s e e s DU SRR SRR
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© - Zoee +jets * 0.4 . L , . .
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Soft radiation in Z+jet(s)
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 jet
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Statistical uncertainties only

L—ee + jets

66 < M., < 116 GeV/c?
ES > 25 GeV, Inf| < 1 1
gl <1 I 1.2<ng| < 2.8 |
P > 30 GeVie, [y < 2.1
AR(ejet) > 0.7

Calorimeter towers with |y| < 0.7

—e— Data

—— Pythia Tune A

0.5 1 1.5 2 2.5 3

Ad(Z, tower)|

Implementation of proper modeling
of UE still needed in new W/Z+Jet(s)
Monte Carlos....very important

LHC will use "extra jets" veto in
Higgs analyses to reduce QCD bckg.
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W+jet(s) Production
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- Background top, Higgs, SUSY...
- Stringent test of pQCD predictions

- Test Ground for ME+PS techniques

(Special matching > MLM, CKKW to avoid
double counting on ME+PS interface)
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Affected by cutoff and soft radiation



W+J6T(S) Production
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Good agreement with pQCD NLO calculation (includes non-pQCD effects)
At low P+ Monte Carlo needs a better modeling of UE (ALPGEN+PYTHIA)



QUARK MASSES

>

\: Top Quark

(Gev/c2)

150

100

50

- Top quark is unusually massive

5.0

* as heavy as a gold atom yet elementary R S
* ~40 times heavier than b quark i ON SR et homn

- Decays before it hadronizes Quarks —
- The only 'bare’ quark we can observe

- Yukawa coupling o Higgs close to unity vy, = vem, ~ 1

+ Suggestive of a special role in EWSB v
- Key player in alternate mechanisms

: . : top
- Large impact on radiative corrections H
* - Constrains SM Higgs Mass



Recent Top Quark Results

cross section
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O Cacedn ota : — e ——— of the Mass of the Top Quark (=preliminar
Eidonakis,t\fclngf EEI:Z:J %%O?ﬂ%%f[nznn%) Assume m =175 GeVic P { .
‘Lepton+Track 7 '
(L=1070 pb ) _ S =ileSa L Bl CDF-1 dilepton o= 167.4 £ 114
: 7 - . -
LE(FESTS‘;'I—BGSS':'}VerteX tag % 10.11+1.8+1. 0.6 Dﬁ'l dllepton . : 168.4 £ 12.8
. % I
Diepton: verex tag 4—%11&0&0_5 CDF-II dilepton —0 1712+ 39
o | D@1 dilepton® —— 173.7+ 6.4
T - 6.8+1.0+0.5+0.4 :
_ 0 pb’) 7 CDF-l lepton+jets = 17611 73
¥ + = . - |
LB(FI]_E”?BJDELSB'[?nema“C AN % 6.0+0.6+0.94+0.3 D@-| Iepton+jets : + 1801 + 5.3
x 1
Lepton=Jets: Yertex Tag _ 8.2+0.5+0.8+0.5 CDF-II lepton+jets* r- 1727+ 2.1
1
'Le_pll_tongletsi Soft Electron | ® 7.84+2 44+1.540.5 D@l Iepton+jets* . 1722+ 1.9
(L=2000 pb ) / ------- . |
e gg e Muon TS //_.TTiL‘IiU.QiDE i e : ¢ 10T
I CDFI alljets* Y 1770 & 4.1
N + S i 1
MET+ ets: ertex Tag o 6.11.2 28404 :
. 2 @ ]
g o = T2 /; 8.3+1.0 75405 ! X%l dof = 6.9/ 11
1
CEreen o 7.3£0.5:0.6+0.4 Tevatron Run-ill* (g 1726 £ 1.4
| | | | | | | | S H S
0 2 4 6 8 10 12 14 150 170 190 March 2008
o(pp — tt) (pb)
Top Quark Mass [GeV]

It looks like SM

relevant for Higgs searches
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CDF Runll Preliminary 1/fb
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Good agreement with SM expectations
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Diboson Production
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Searches carried out with different final states |
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In good agreement with SM expectations



Summary of DiBoson Searches
Tevatron Run Il pp at\s = 1.96 TeV
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~S& SM Higgs
L5 4@ (Direct searches)

: SM Higgs branching ratios (HDECAY)

—]
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00 Mo Te g 0 iw mo o
my (GeV/c)

gg->H channel indistinctive signature from QCD

for low Higgs mass (bb decay) but very promising

for heavy higgs > WW

P

For low mass W/Z + H channel considered

p



95% CL Limit/S™WI

PE—
[ —
-2

[U—
[

Tevatron Run 11 Preliminaty, L=10-24 !
:,I'.I.”llll.llI.HllllHllHlllllllllll!lllllllll'
E,EP Limit s Tevaron Expected
Tevatron Observed f
Hg e CDF Expf ;
i 6 D Exp é

- Apil 9, 2008

10 120 130 140 150

160 170 180 190 20
m, (GeVie')

Tevatron has a real chance to exclude Higgs
masses around 160 GeV/c2 already this year

SM Higgs

Projections vs Int. Lumi

mH:I 15 GeV = 160 GeV

5 14 T
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With Lpeovecrents 8 With lmprovewents

3 % """“‘.”‘ s

Sl 4
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Integrated lominosity/xperiment (™) tegrated luminosity/Experiment (fb ™)

Improvements required in b-tagging
efficiency, dijet mass resolution...

Lepton coverage (electron/muons)
already increased in Diboson analyses



— Well

'-No S|gmf|canT excess compared o SMyet

Tevatron will deliver atotal of
6-7fb-1 by the end..of F¥2009

.we will'be'able to start excluding
some Higgs‘mass regions (W*W: channel)

..making LHC colleagues rather nervous ...




=5

Js =14 TeV s




LHC Schedule

End of May 2008: machine closed

End of June 2008: beam commissioning at 7 TeV (now 5 TeV)
> 1-2 months for colliding beams at 14 TeV (now at 10 TeV)
> 1032 cm-2s-! by end 2008 (~100 pb-! int. luminosity)

Install Phase 1l and
MKB
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100 ~
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W —ev, uv 15 =10
Z — ee, uu 1.5 ~ 103
tt 0.8 ~ 104
lllustrative trigger menu at £ = 10%'cm—2s~1 (ATLAS):
Signature | | Examples of physics coverage | | Rates(Hz) |
minimum bias Prescaled trigger item 10
e10,2e5 b,c—e,W,Z Drell-Yan,tt,J/+p, T electrons ~27
~20,2+v15 Direct photon, photon pairs, ~-jet balance photons ~7
©10,204 b,W,Z.Drell-Yan,tt,J/+, T muons ~22
- j120,4j23 QCD,high p- and multi-jet final states jets ~13
720i+3160 Z—TT taus 4
e T20i+XE30 W, it tau+ET ~10
Prescaled,calibration,monitoring triggers ~17
| Total HLT rate | ~100
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Start-up Programme in a Nutshell

Integrated ,
luminosity /

1fp-1 1 Higgs discovery sensitivity (M, = 130 ~ 500 GeV)
Explore SUSY and new resonances to O(TeV)

End 2008.. /

Accurate in-situ alignment and EM/jet/E ¢ calibrations
100 pb~1 + Understand SUSY and Higgs backgrounds from SM
Initial SUSY and MSSM Higgs sensitivity (E; — ~2 TeV)

Test beams,

cosmic runs,

pre-alignment »

and calibration, 10 pb™ ¢ Initial detector and trigger synchronisation,

data distribution commissioning, calibration & alignment, material
dress rehearsals Search for extraordinary new physics signatures

~ :

Time
LHC startup



The first peaks ...

1 pb-1=3 days at 103! at 30% efficiency

2

T IIHHI

Bl orell-Yan

Events per 1 pb™

—
ab'

.Direct onia After all cuts:
~ 4200 (800) J/y (Y) > pp evts per day at L = 1031

(for 30% machine x detector data taking efficiency)

~ 15600 (3100) events per pb-!

T IIIIHII

10?

T IIIHH]

10

2 3 4 5 6 7 8 9 10 11 12
Mass (GeV)

— tracker momentum scale, trigger performance,
detector efficiency, sanity checks, ...

After all cuts:
~ 160 Z — pp evts per day at L = 103!
~ 600 events per pb!

# Entries

10

— Muon Spectrometer alignment, ECAL uniformity,
energy/momentum scale of full detector,

lepton trigger and reconstruction effic

iency, ...

- Il 27—

10 pb-!

1 bosspp
B+ ww
A Wopv

J [ |yt

80 90 100 110 120 130

M, [GeV]

Precision on ¢ (Z—up) with 100 pb-i: <2% (experimental error), ~10% (luminosity)
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It is clear that LHC will explore 2-3 TeV jets rather soon...

(~5-10% (?) uncertainty on jet energy scale expected on day 1..lots of work ahead of us)



Notes on Underlying Event
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SUSY Searches at the LHC
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The LHC is built to discover SUSY
If there, we will find it relatively soon

But..we do not underestimate the
commissioning phase and the work needed
to understand the SM backgrounds
(QCD-jets, top, Boson+jets....)
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Mass (TeV) | Ldt for discovery
1 ~70 pb~1
1.5 ~300 pb—1!
2 ~15fb "

1500 2000 2500
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..or at least that we would not
need a real princess to find the pea..

(under the SM background)




Final Random Notes on the Future

-Since 2001 Tevatron experiments carry

out consistent physics programs with great
success...the only ones in town at the Energy frontier i

- Expect ICHEPOS8 results with 3 fb-1
(a total of 6-7 fb-1 on tape by end 2009)

Tevatron FY2010 running is under discussion...

* Both CDF and DO collaborators now deeply
involved in ATLAS/CMS ..while aiming to
complete their Tevatron program

* Window of Opportunity to SM Higgs
- Well understood detectors/datasets
- Still we could find a hit of New Physics

* LHC starts operations this summer
but a long commissioning phase ahead of us...
(delicate transition phase for all groups)

"Just checking "

—>We all hope 2009 will bring the desired
breakthrough in Particle Physics...



