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Final Remarks

"Particles, particles, particles."”
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Tevatron

Ins. Luminosity vs Time

Instantaneous Luminosky (€30) vs Fiscal Year
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Tevatron & CDF Performance
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CDF collects high-quality data
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Store Number
Tevatron is now coming back collected > 1.2 fb-1 on tape

from a long shutdown...



Hierarchy Problem

From EWK to Planck scale ?
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SuperSymmetry in 30"

‘Fermion/Boson symmetry

Double Spectra of Particles
Standard particles SUSY particles

Q| fermion > =|boson >
Q | boson > =| fermion >
-Exact cancellation between .
fermion & boson loops for Higgs
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.SUSY must be broken..... model-dependent phenomenology




mMSUGRA
(gravity mediated SUSY breaking)

SUSY breaking | gravity | MssMm L.o¢+ terms introduce huge number
(hidden sector) (visible sector) (up to 105) of new parameters
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R-Parity

Most general superpotential includes terms

Violating Baryon number and Lepton number \\j {})J |
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New symmetry is postulated... SR TN

. R, = +1 (particles)
R, = (-1)°CGL)=s mmp particles)

R, =-1 (sparticles)

o » SUSY particles produced in pairs
s, * The lightest SUSY particle stable (y?)

A - Valid candidate for Dark Matter

70%; Dark Energy b
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'y v + Distinctive Signature at Colliders

Large Missing E.




Inclusive Gluino/Squark Search

neutralino

quark

quark

gluino/squark production
a‘r the energy frontier
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- Signature: E. + jets
* Channel with largest cross section
- Difficult..multiple SM backgrounds

* Detector effects

* top and Z->vv+jets irreducible
» understanding of QCD & W/Z+jets



Inclusive Squark/Gluino Search
(MSUGRA Scenario)

+ Grid in Mg - My,

1< 0 600
*tan =5 »
* Ap=0
* 4 flavors considered Nﬁ”"
(ho sbottom or stop in 2->2 process) &
2 300
- Samples generated using g,

ISASUGRA in PYTHIA 6.216 =

» Parton-Shower and Underlying Event
modeled using Pythia-TuneA
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- Different sub-processes normalized of
to NLO according to PROSPINO M_ (GeWc )
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Inclusive Squark/Gluino Search
(Analysis Strategy)

EFFECT OF THE CLEAN UP CUTS ON THE MET DISTRIBUTION
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* Clean-up cuts against cosmics & beam-halo
. >706GeV
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EM fraction <0.9
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Inclusive Squark/Gluino Search
(Comparison with SM)

CDF Run Il Preliminary

QCD MC (Pythia) normalized
using data at low E_

Z/W+jets generated using
ALPGEN+PS and normalized
o NLO

Top & WW normalized to NLO
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Inclusive Squark/Gluino Search
(Calculation of Gluino/Squark Mass Limits)
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*  Bayesian approach at 95% CL

| CDF Run Il Preliminary, L=371 |:nb'1

—— NLO PROSPINO o (pb)

------- Renormalization syst. uncert.
PDF © Renormalization uncert.

—— Observed 95% C.L. excl. limit

------- Expected 95% C.L. excl. limit

M, ~ 185 GeV/c?

- Signal vs Background correlations of
systematic uncertainties considered

Cross-section [pb]

- Systematic uncertainties

- CAL energy Scale 250 300 350 400 450
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Limits on Gluino/Squark Production

371 pb-1

600

MSUGRA Scenario

- 4 flavors 00
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CDF Limits (@ 95 CL) 2""

M > 387 GeV/c? (M, = M) ™

gluino
Mo > 220 GeV/c® (all cases)

at low gluino mass a 4-jet analysis .
is desirable as suggested by the update coming based on
large sensitivity to ISR/FSR modeling ~1 fb-1 data sample



PRL 96 (2006) 171802

Sbottom from Gluino Decays
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Stop Pair Production

neutralino
charglno
stop
N\ W
bottom
charm
stop
gluon
stop

quark

E. >556eV

At least two jets
Ei' > 35(25) GeV
| n*" < 1(1.5)
At least one c-tag
No isolated leptons
Cuts on Ad(E;, jet)

scenario with a
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very light stop
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Search for t,t, (t, - cy,)

3 °F y
0] = CDF Run Il Preliminary, 163 pb
U1l C
g s 163 pb-1
neutralino & C - Data
4 B acomutiet
= W/Z+jets, Top, diboson
33— -
- 4 t, (110 GeVic?), 1 (40 GeVic?)
charm o -|_ D= !
— .- -
] LN
charm 1 -l
- [
40 60 80 100 120 140 160 180 200
Missing E; (GeV)
neutralino
\ :E'_'-. Theory Cross Section (Prospino)
?Eiw’ - --- CTEQ 5M, @=m(t,)
1 [] CTEQ 5M, Q=0.5mit,), 2m(t,)
T
EE -s- CDF 95% C.L. Upper Limit
x 2
11 events 3 e
[
1)
g
~ (SM:83%%)
. . 10 —
-17 = M(g)=40
/_ DF Run Il Preliminary, 163 pt}'1
() 1 —
95% C.L. above NLO =

_/

(new result coming based on ~300 pb-1)

1 1 ‘ 1 1 1
140 60
Stop Mass (GeV/c")

‘ 1 1 ‘ 1 1 1 ‘ 1 1 1 ‘ 1
60 80 100 120



Number of evtents

Xx | T]J'e)r <2.4
X 2. Tdecav
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S’rop Production (RPV in decay
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Final Notes

First CDF Run IT results on Searches
for Gluino/Squark Production

~1 fb-1 of data still being analyzed

Tevatron promises to deliver much
more data in the following months

Aiming for discovery before LHC era




