Searches for New Physics
With Leptons at the Tevatron

Jonathan Hays
Imperial College London
On behalf of the
CDF and DO Collaborations

©

Imperial College
London

Jonathan Hays Searches with Leptons at the Tevatron



Overview

Leptons — clear signatures at hadron colliders

-> triggers and event selection

Neutralinos and Charginos
Stops
New resonances

W’, Z2°, and Gravitons

Heavy or composite fermions
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Neutralinos and Charginos

Direct EWK production — jet free

SUSY - squarks and
gluinos typically heavy

Barger et al., hep-ph/0003154

]-[] IIIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII—

O, [Pbl: PP — 88, 4, §T;. 72K}, V7, 738

58 = 2 TeV

— XNLO
---- 10

Spectacular 3 lepton signature
Low cross section

Leptons can be soft 10
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Events / 10 GeV
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Final states with 3 leptons
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Trileptons

Similar analysis at CDF
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Trileptons

No significant excesses observed
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Stop Searches

Stop potentially lighter than top

arXiv:0912.1308
Assume chargino light

neutralino LSP
g o~ -
S b
> POORORN. - /b Look for stop mimicking
- i . top production

t—>byt,—by0, Fu

DO-Note 5937 **)

Assume chargino heavy

sneutrino LSP I*I-+jets>1 +MET signature
| With and without b-tags
eu+(bb)+MET signature

Jonathan Hays Searches with Leptons at the Tevatron



Stop Searches
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events/2 GeV

Stop Searches
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RS Gravitons

Warped extra dimensions
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No significant excess observed

RS Gravitons
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. Diboson Resonances

Search in WW and WZ final states

COF run Il Preliminary 2.8
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Diboson Resonances

W'’ decaying into WZ

Predicted in many theories
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Q—)tW,:L t—>bW*

Heavy Fermions

Search for 4" gen b’ or composite B and T,

F=+bj+MET

— 300 | |
= ----- Predicted oo (8. B)
o —— Obs. 95% C.L. (V. B)
5 —-Exp’'d95% CL. (V. B)
T s Predicted onpo (Th/s + B)
o 200 — Obs. 95% C.L. (Ts/a + B) —
s Expd95% CL. (T + B)
100~ h__m__ _
/ I —
| | | |
300 320 340 360 380 400

Fermion Mass [GeV/c?]

arXiv:0912.1057

-;__..-l:. ] IE __ I I I I e 1 I 1 1 I I 1 I __
E B E | + Data -
- 1= S Ji_“_ 1 Bkg. Uncert. ™
i : | Signal i
— I i ]
0-8L : Z . Dhboson  +
0.6 | Bl Dilep. 7 1
B iﬁ i Fake Lepton
B i i
0.2 — s -
- [ T I ]
0 [ 1 [ I - RN SO st e S M

0 2 4 6 8

Number of Jets in Event

Data: 2 events, Bgd: 1.6 1.4

M, Mg > 338 GeV
My, > 365 GeV

Submitted to PRL

Jonathan Hays

Searches with Leptons at the Tevatron

14



Just a sampling of NP Searches at Tevatron

LHC era approaches rapidly!

However — Tevatron still has work to do
Potential for discovery still there
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