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Overview

L eptoquarks

SUSY

Excited electrons

Heavy gauge bosons

Model independent searches

Extra dimensions



L eptoquarks
e Carry lepton and baryon number

* Fractional charge

* |ncluded in many SM extensions (GUT,
technicolor, composite models,...)

e Par produced at Tevatron
B LQN_)qN-I_ N’qN+ VN

e Assume intra-generational coupling

« 1% generation (LQ, -> eg, v.q)
» 2" generation (LQ, -> U, v 0)

3 * Parameter 3= BR(I*q)
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1% Generation LQ in egjj Channel
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2" Generation Leptoquarks in pj
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2" Generation Leptoquarks in pj

Kinematic sig/bkg discrimination
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SUSY GMSB W+MET
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SUSY GMSB searches in w+MET
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SUSY Tri-Lepton Channel: etetl

D@ Run Il Preliminary

= invariant di-electron mass
o = data
W Z->ee
EY =>ee
B W ->enu
L Wzt
W ZZWZ WW

- two tight electrons [
- P_>15(10) GeV '

B B it—=ece

i
)

IS

20 40 60 80 100 120 140

11

inv ee mass [GeV] 3.5
Background: 2.6 + 2.2 =
Data 1 -
&
+I_§1

—

' i : T
- 0.5 =oinks haErning
Combined with e analysis: SN

80 100

L =132 pb*
2 electrons, ET > 15, 10 GeV

20<M(ee) <75 GeV
missing E_>20 GeV

|1s0lated track PT > 5 GeV

D@ Run Il Preliminary

[ T

0

Excluded &
5% Ch-byv- DGR NI\_\

R(31)

— 3+ X:

a a
* M(x3) = M()5)= 2x M(xy)
s degenerate slepton masses

Excluded at 95% CL
by e+e+l analysis

Excluded at 95% CL by
combination of e+e+l
and e+ |1 analysis

120 140 160 180

M(x3) [GeV]



Searches for RPV SUSY

D0 Runll preliminary
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Excited EI ectrons. eey

. L =200pb*
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EVEIILS / O Jaev/e—

Heavy Gauge Bosons Z' — ee/||d
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Heavy Gauge Bosons Z' — ee

Events/GeV

D& Run Il Preliminary & Data
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Model Independent Searches: Dijets

—_ Prob 0.6569 — -1
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Also: RS Extradimensions (see later).




Extra Dimensions
e SM particles confined to 3+1 dimensions

e Gravitons can propagate in extra dimensions

e Solution to hierarchy problem anc
“weakness’ of gravitational force

Arkani-Hamed, Dimopoulos, Dvali (ADD) Randall Sundrum
N “large” extradimensions - Extradimension which is
szl — (|\/| PI[3+N])N+2 RN = MSN+2 RN hlghly Curved
M fundamental Planck scale (possibly O(TeV))
N = 1 excluded (R ~ 108 km) N = Mple'kR”~ TeV
N =2, R~ 1 mm (precision experiments) Coupling |</|\/|PI
N >= 3 Can be only tested at colliders




RS Extra Dimensions: Di-jets
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Wy L =75 pb*

: 2 highest E_Jéts, [n] < 2
" Search for resonances at high M

Search for RS Gravitons Decaying to Dijets
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Randall-Sundrum ED: Di-L eptons

CDF Run II Preliminary (126 pb _l)
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Large Extra Dimensions:. U

Standard Model Monte Carld| | Data |
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L arge Extra Dimensions. ee and \y

|SM Prediction | D@ Run Il Preliminary

%103
o 102
10

1
10!
102
diEM Mass, Gev

| ED Signal |

diEM Mass, Gey
| QCD Background |

%103

@D
u>J102
10
1
107!
102
0 200 400 6
diEM Mass, GeV

diEM Mass, GeV
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Highest Mass Event

Run 177851 Event 28783974 Thu Dac 4 18:34:19 2003
ET scale: 228 GeV

Invariant Mass. 475 GeV

cosB* =0.01

T Tre————

-aF ar
Run 177851 Event 28783974 Thu Dsc 4 18:34:18 2003

E scala: 224 GaV




Conclusions

* L arge number of searches beyond the Standard

Model have been performed by CD

e Various results have been presented

- and DO.

Including

new limits for 2™ generation Leptoquarks,
excited electrons and large extra dimensions.

 Many more new results are forthcoming in the

next months.

e Aiming for publications in spring.
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Some Tevatron Limits for New
Physics
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