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Tevatron collider

PP collider which provides the highest energy at present: T&é

Hosts two multipurpose HEP detectors: DO and CDF

Operates with excellent performance
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Run |l Data

Since the beginning of Run Il The Tevatron has deliverdti* of integrated
luminosityand growing!

Collider Run Il Integrated Luminosity
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DO and CDF detectors

Central Muon Central Calorimeter (E.H)

Wall Calorimetgr (H)

Forward Calorimeter (E)

Luminosity Monitor

L [ L1 | L1 |

Time of Flight

entral Outer Tracker
Silicon Vertex Detector
Intermediate Silicon

Typical acceptance values for the detectors:

DO CDF

Muons |' <2 MUONS I <2
Electrons | ]<3 Electrons |' |<1.5
Silicon tracker  |'|<3 Silicon tracker |’ |<2




New physics searches

-A lot of interesting results!

- Total number of published results is ~80!

- This review will focus on the latest results

- The detailed information about the results and publications can be found at
http://www -cdf.fnal.gov/physics/exotic/exotic.htm(CDF)

http://www -d0.fnal.gov/Run2Physics/np (DO)
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High mass resonances

- High mass resonances are sensitive to new physics
QY  w3unbdiRdgtatiton

-Two recent CDF searches usiésgand > inal states with 2.5 and 2.3 ftrespectively.
ee Phys. Rewett 102, 031801 (2009),
> >Phys. RewLett. 102, 091805 (2009).
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High mass resonances

CDF Run II Preliminary

Cross Seclion Upper Limits (95% CL, spin-1)
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RandallSundrumGravitons

CDF Run II Preliminary
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Search for # generation b quark ZC;I?bFl
- covers the models predicting heavy :
down-type quark and exotic. L, femion
Produced in pairs
DecayS tdW CDF Run Il Preliminary (2.7 fb™)
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95% Limits for b’ (CDF Run Il Prelim 2.7/fb)
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Leptoquarks

Leptoquarksare exotic particles that have color, electric charge, lepton and baryon
numbers and appear in extended gauge theories and composite models.
- exist in various extensions of Standard Model,
- would come in 3 different generations corresponding to the three quark
and lepton generations;
- can be either scalar or vector particles.

At the Tevatronleptoquarks pairs would be produced mainly througjaj
annihilation orggfusion with identical leading order production cross sections.

b
q Jet

«41L0 ;v
6600,
g \\ LQ; v
s Jet
b

Missing
Energy

=l

10

A.Shchukin14thLomonosovConference on Elementary Particle Physics. 08/25/2009.




Leptoquarks

DO. hitp://www -d0.fnal.gov/Run2Physics/WWW/results/prelim/NP/N68/ -4 flol

Search for final state with missing ET from neutrinos andaeaplanarb-jets from
leptoquark b-tagging is used to reduce SM background

DO Run Il Preliminary (4 fb™) DO Run Il Preliminary (4 fb™)
% T I T I T I T % T I T I T I
&) 102 . _?&t:' background O 102 E :'?gttgl background
= : ' — LQ (220 GeV) = E PN — LQ (220 GeV)
— L 0 Top = I Top
) i Zbb,Zct (7] - " Zbb,ZcT
€ 10 B Z+light jets T 10+ " Z+light jets
o E " Wbb,Wct o 3 " Wbb,Wct
D - W-light jets I.I>.l c W-light jets
i - Diboson 0 ~ Diboson
I Multijet i I Multijet
1F 1k
107¢ 107
0 100 200 300 400 0 200 400 600
E, (GeV) H; (GeV)

A. Shchukin14thLomonosovConference on Elementary Particle Physics. 08/25/2009.

11



http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/NP/N68/
http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/NP/N68/
http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/NP/N68/

Leptoquarks

3 events remain in the data compared to an expected@.2,0.6 events from
background processes. New cross section limit is set.
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Large Extra Dimensions (LED)

Possible solution to hierarchy problem

ArkantHamed Dimopoulos Dvalimodel (ADD)
- gravity propagates to n extra spatial dimensions;
- gives massive stabkaluzaKlein gravitons fg;
- can explain why gravity is weak: 1/G %M M*4R

Signatures:
Real graviton
- high E single photon + missing-E
- monojet+ missing £
Virtual graviton
- high mass pair resonancee, > >!

13

A.Shchukin14thLomonosovConference on Elementary Particle Physics. 08/25/2009.



LED + ME

CDFPRL 101:181602 (2008)

Data selection:
Photon E> 50GeV
Missing E> 50GeV
No jets with E> 15GeV
No tracks with P> 10GeV
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LED + ME

DO
2.7 ot

DO. http://www -d0.fnal.gov/Run2Physics/WWW/results/prelim/NP/N63/N63.pdf

Data selection:
Photon E> 90GeV
Missing E> 70GeV
No jets with E> 15GeV
No tracks with P> 10GeV
EM shower points to PV

Events/10 GeV
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scale M, are set from 97@eVto 816GeVfor
two to eight extra dimensions

A.Shchukin14thLomonosovConference on Elementary Particle Physics. 08/25/2009.

1.2
1
0.8
0.6
0.4
0.2

J'f

Illlllllllllllllll

0

= observed limit

® CDF 2.0 fb" limit
A |EP combined limit

D@, Run Il preliminary 2.7 fb'

| | | | | |

N

3 4 5 6 7 8
Number of Extra Dimensions

15




LED Jee

DO.PRL 102:051601 (2008)
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SUperSYmmetrgearches
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- Can be a solution to many outstanding problems
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Stop searches

-Lightest stop might be lighter than top quark, it leads to interesting decay modes
-CAYEFE a0GFGS aAr3ayl GdzNBE ow—'w M® A AV gy f

Main backgroundtbar production '{_/ b

- Challenge can be potentially soft jets (leptons) *
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CDF
Stop searches b

CDthtp://www -cdf.fnal.gov/physics/new/top/2008/tprop/Stop/images2_7InvFb_may20_09/stopDilPublicNote_may20_09.pdf
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- b-tagging is used

- Good agreement between data and SM is observed
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rileptons

- Assuming Rarity supersimmetrycan be

discovered inrilepton final state and missing ET

- Clean signature

-Largest source of background albosonprocesses (

- Leptons can be soft and depend pm
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rileptons

CDFhttp://www -cdf-fnal.gov/physics/exotic/r2a/20090521.trilepton_3fb/cdf817_susy _trilep_pub.pd.2 fbl
DO. http://www -d0.fnal.gov/Run2Physics/WWW/results/final/NP/NO9A/NO9A p&.3 flol

A5 categories of leptons and tracks ACombination of > % ,S 3% _, and eel
combinations AhLIGAYAT | GpVR Yy R DF @itélik
Ap; thresholds 520 GeV AMET > 2@eV
AMET > 2@GeV

Background Data Background Data
Trilepton 1.550.2 1 LowpT 5.4r0.6 9
Lepton+Track 9.4p1.4 6 HighpT 3.350.4 4

No evidence for SUSY is observed
21
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rileptons

New limits are set
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Search for3

If Rparity is not conserved then single production of super partner is possible

— Search for isolated high; lepton pairs

Assume 3; isLSP
Assume all RPV couplings are zero exe@pt <;,.= <31
Latest DO result uses 4.1 folata

23
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Search for3,

DO. http://www -d0.fnal.gov/Run2Physics/WWW/results/prelim/NP/N64/N64.pdf 4.1 fbl
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SUSY with Hidden Valleys

SUSY with Hidden Valleys is important class of Hidden Valleys models

- Motivated by recent results from PAMELA, ATIC, EGRET, HESS, Fermi/LAT

- Many phenomenological problems can be explained

- If Rparity is conserveguperpartnersare produced in pairs and decay to the SM
particles and the lightegtuperpartner

ff
Y
q \ O
SWH . . . .
. s Very distinct final state which never
A ~0 ~
weo T X was explored:
VUV ~o T X -Missing E(from darking
X2 21” - - Photon
_ P [ .
g N v ~ - Two spatially close leptons
i f
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SUSY with Hidden Valleys

DO.PRL 103, 081802 (2009) - 4.1 fbt

Major sources of background are:

- QCD events with real or fake photons andmeasuredMET. These contain jets or
photon conversions faking the dark photon

-W - IAplus real or fake photon. The dark photon is faked by a accidental overlap of
high p; track with the lepton

The data is consistent with background.
26
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SUSY with Hidden Valleys

-No evidence for dark photon events is found;
For dark photon masses of 0.2, 0.782, and@e¥charginomasses of 230, 142,
and 200GeV respectively, are excluded.
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