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Outline

» Tevatron experiments continue to search for new physics beyond the SM

More than 7 fb-! of data collected per experiment and 9 fb-' delivered
mark reached!

Today'’s results show up to 5.8fb' )
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Dimuon Resonances

Search for excess in invariant mass spectrum

Bump hunt

Generic, powerful and track record for discovery in the past

Predicted by several BSM models (e.g. Randall-Sundrum)

CDF Run II Preliminary 4.6 fb!
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Dimuon Resonances Results

CDF Run II Preliminary, 4.6 fb”
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Dielectron & Diphoton Resonances

» Final state % % 10° — Daa
. w (3 ::34 1 ::r)\sirumental background
} CDF dlphOtOnS ; 10° 'Sl'f)tal tfackground B
c1Ugy, e ignal: M =300,450,600 GeV, k/M,=0.02
» D@: diphotons + dielectrons _21100
» Backgrounds: 3 DO, 5.4 b
: 210"
» dielectrons: Drell-Yan 102 (a)
» diphotons: SM diphoton production ' 200 %0 s 00 Me:?ggv)

» diphoton NLO calculation used (DIPHOX)
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Dielectron & Diphoton Resonances Results

Limits set on RS Graviton mass and coupling parameters
» 95% C.L. lower limits for k/Mp, between 0.01 - 0.1

» CDF:472-976 GeV

» D@: 560 — 1050 GeV
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Hadronic Resonance Q%\

Look for new physics in multijets. Model independent search for: !
pp =2 QQ = 3j+3j = 6j, Q= Adjoint Majorana Fermion, e.g. RPV gluino

CDF RUN Il Prellmlnary

3001 .. PYTHIARPV Gluin

m=133 GeV/é

> 20 entries per event

Use 5jet data to parameterize bkg in = 6jets
Fit My; to a Landau distribution
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Hadronic Resonance Results

New results: Limits set on o(ppbar 29g) x BR(gg=>6j)

CDF RUN Il Preliminary 3.2 fo!_
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Diboson Resonances

Search for Gauge-Boson-like objects.
Predicted by many BSM models: e.g. Extra dimensions, technicolor.

w » WZ final state » WW/W/Z final state
» trileptons + MET » et+2jets+tMET
» Require presence of Z » e and MET combined to form W
» Z-leptons and 3" lepton well » Dijets consistent with W (65-95
separated in AR GeV) or Z (75-105 GeV)
- AL LU ] S 12 []600 GeV/ic® W’
S S D@,4116° < pata B Nﬁ oF 29 b -o- Data
X - WZ Monte Carlo SF —— Background
8 e Z+X (X=y, jet, Z) B 8 oF ? W+Jets
2 Y U I W’ 400 GeV SSM signal - Q I Ebtv "
1 ——— W’ 500 GeV SSM signal - E, g= QcD
43 1 S af Others
£ i ¥
- 2r
0100 e tranS\(l)grs (s) (Ge\;_;)o 00: 200 400 °00 800 1009 120

PRL 104, 061801 (2010) PRL 104" 241857 56555
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Diboson Resonances Results

95% CL limits on W’, Z', RS Graviton and technicolor production and gauge coupllng strengths

~~ TT [T T T T [T T T T [T T T T [T T T T[T T T T[T T T T[T T T T[T T T T[TT /\350
g 10 DY, 4.1 L I Expected 95% C.L. limit j_ E C Excluded 95% C.L. region N 7
N £ o 3 =~ 3000 Expected 95% C.L. limit 8 =
w = N —— Observed 95% C.L. limit ] T L p, -7, threshold !
% E — — oxBW-W2Z),SSM S [fH —— p,oWn, threshold =~ i
C . 2501— —
Eé 10;_ m +1 s.d. expected limit _; - ; :
> E ~ 3 B ~ 3
5 P N.188 <M(W)<497 GeV ] 200 AN N
e i E - QL O :
NN vs e - 3 150F 200 ... -
i N T - ey Tt .
0'E e 9 [ e 912“" DQ 4 1 fbl ]
Bl v by v by by v v by v Ny b by s AR e T B T
500300 400500600700 800 900 1000 10022550 550 300 350 100
My (GeV) M(p,) (GeV)

CDF Run |
110 pb”

i CDF Run Il, 2.9 fb™
Z' Exclusion

&= cM,/M,,)*

CDF Run I, 2.9 fb™
W’ Exclusion

D Observed Exclusion

Expected Exclusion

&= c(M/M,)?

I:' Observed Exclusion

Also limit on 10
M(G*) <607 GeV |
for k/Mp, = 0.1 I

Expected Exclusion

247

102 |- Q= (MW/MZ')2

] c MR N A 102 |- 544
200 300 400 500 600 700 800 900 F T

M, (GeV/c®) 200 300 400 500 600 700 800 900 1000
M, (GeV/c®)

gcosBy — & X gcosby

_ 2
Juy 17,2010 & = O X (mw/mv) Rencontres de Blois - E. Halkiadakis 10



Leptoquarks

Hypothesized fundamental particles with both lepton and baryon quantum numbers

» 2b-jet + MET final state

4
4

>

oxB2 (pb)

July 17,2010

Large angle between b-jets and MET
No asymmetry between MET and HT
Cut on X; = (pr e + p1e2) / HT to

discriminate against top
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» 95% C.L. upper limits set on

» Third generation LQ

» myq > 247 GeV
Submitted to PLB

Also set limits on scalar bottom quarks

40(

Jet

Missing
Energy

Jet

(See SUSY searches talk by J. Parsons)
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ff ya
Lepton-Jets ] V.

» Hidden valley models give rise to hidden sector Bt «;V(D
Weakly couple to SM particles PO N
New physics could escape detection S 5(20 e X
Source of dark matter? See M. Strassler a ZH o,

» Could SUSY also be hidden? talk on Monday £F ° f

» In RPV conserving SUSY LSP can decay to hidden sector
» Can produce two or more dark photons in each event w

Run 248074 Evt 24810582 Wed Dec 17 03:49:03 2008

ET scale: 52 GeV

» Final state
» At least two isolated lepton-jets N N

» Electron or muon plus opposite charge
partner track in cone 0.2

» Pluslarge MET

Two electron-jet candidate event ————
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Events / 1 GeV

Lepton-Jets Results

» Backgrounds: multijets and conversions
» Use low MET, non-isolated region to extrapolate |nto S|gnal reglon

:-‘;; ERRE | ' D@ P T s 8 D@ Prellmlnary 581" 3
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]
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sections of chargino neutralino pairs where § ¢ Thanks to
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Ok‘ - ‘O.‘S‘ - ‘i‘ - ‘1.‘5‘ - ‘2“ - ‘2.5

dark photon mass (GeV)
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Conclusions

- ’1’——\"—
» Tevatron experiments continue to search for /| ThinK Nf\ madér "
i i breal(thtough contem
eV|d.ence of physics beyond the SM (é;w st;uduroe 0 matet: 9
Rich program of BSM searches N s T

» Continuously updating results with more data
Analyses performed with up to 5.8 fb-"
More data in the can
9 fb-1 delivered and counting

11-12 fb-! expected to be delivered by the end
of Run Il

» No evidence of new physics yet

Keep looking until either we find something or
LHC takes over
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CDF Run II Preliminary 4.6 fb "
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Dielectron and Diphoton

10

o(pp — G+X) x B(G — ee) (fb)
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Hadronic
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Hadronic

CDF RUN Il Preliminary
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Diboson
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Leptoquarks
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Events / 1 GeV

Lepton-Jets
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