that we know about since many years — be it the non-

mass, or the lack of a decent dark matter candidate — a

trum and charges. In this talk, recent results from the
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Abstract. The DO experiment at the Fermilab Tevatron collider has already collected more thar 4fftintegrated
luminosity, allowing for a large number of new phenomena searches. Recent results are presented including compositeness
searches, leptoquarks, large extra dimensions, Randall-Sundrum gravitons, and extra gauge bosons. No deviations from the
standard model expectations are found, and the presented limits on new physics are in many cases the world’s best.

Keywords. New Phenomena, Hadron Collider, Tevatron, DO
PACS: 01.30.Cc, 12.60.-i, 12.60.Cn, 12.60.Rc, 13.85.-t, 13.85.Rm

For all of the deficits of the standard model (SM)

unification of couplings at a high scale, the quadratic
divergences in the loop corrections to the Higgs boson

large number of solutions has been proposed. The most
popular models of new physics involve without doubt su-
persymmetry. However, supersymmetry doesn’t explain
the number of fermion generations, or their mass spec-
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physics are reported, in the areas of extra gauge bosons,
leptoquarks, extra dimensions, and lepton compositer|GURE 1. Exclusion region from the search for excited
ness. Searches for long-lived particles are presented iglectrons produced in contact interactions in the decay mode
a separate talk. Details for all results can be found in [1].€* — ey.

LEPTON COMPOSITENESS: e RESONANCESIN Z 4y

DO has searched both for excited electrons and muonilany extensions of the standard model lead to the dibo-
[2] as signs of lepton compositeness. Recently, an anabkon final stateZy. Examples include decays of a scalar
ysis of excited electron production has been publishedHiggs boson, pseudo-scalar toponium, ve@dpbosons,

DO searched for associated production of an electron angnd techniparticles. DO has searched [3] for a narrow
an excited electron, with the latter decaying to an elecscalar or vector resonance in this channel, based on
tron and a photon. The production is approximated as & fo~! of data. Using both thete~ andu* i~ decays
contact interaction, while the decay is assumed to proef theZ, 49 events in the electron channel and 50 events
ceed either exclusively through a gauge interaction, or @ the muon channel have been found, consistent with
combination of gauge and contact interactions, with theexpectations from SM processes. Upper limits df90
relative fraction of the two depending on the mass of the(0.20) pb at 95% C.L. for the production of a scalar (vec-
excited muon and the compositeness s¢al@he D@  tor) resonance with a mass of 600 GeV have been set. For
result, based on.@ fb~! of data, is shown in Fig. 1, ex- aresonance mass of 140 GeV, the limits are 2.5 (3.1) pb.

cludingme < 756 GeV forA =1 TeV at 95% C.L.; de-

pending on the value oA and the assumed branching
fractions, masses up to about 1 TeV are excluded. LARGE EXTRA DIMENSIONS

Models postulating the existence of extra spatial dimen-
sions have been proposed to solve the hierarchy problem
posed by the large difference between the Planck scale



Mp =~ 10'® TeV, at which gravity is expected to become

S 3
strong, and the scale of electroweak symmetry breaking, g C ?gg Egt gg 1613?2(5:(2(2)(1)2)5)
~ 1 TeV. In the large extra dimensions model of Arkani- = 251 ~expected limit
Hamed, Dimopoulos and Dvali, in which only gravitons R ~observed limit
propagate in the bulk but all standard model fields are D@, 1.05 fb?, Preliminary
confined to a 3-brane, a tower of Kaluza-Klein (KK) ex-

citations of the graviton emerges. The graviton states are

too close in mass to be distinguished individually, and

the coupling remains small, but the number of accessi-
ble states is very large. It is therefore possible to produce -2 3
gravitons which immediately disappear into bulk space,

leading to an excess of events with a high transverse en- o .
ergy photon and large missing ransverse energy. Usin SUES, Liits o e seche Pk ocaa sea e
2.? b1 of data, DO has updated_ [4] their published anal—results_ '

ysis, and set limits on the effective Planck scale between

Mp > 970 GeV andVlp > 816 GeV at 95% C.L. for num-

bers of extra dimensions ranging from 2to 8 (Fig. 2).  terms of the mass of the first excited mode of the gravi-
ton, My, and the dimensionless coupling to the standard
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2’ . . . . .
Emé - expected limit model fields kyv/8m/My. If it is light enough, the first
L1604 —observed limit excited graviton mode could be resonantly produced at

i the Tevaron.

l2e 4 DO has published [6] new results in the search for
et . e Randall-Sundrum gravitons based on 1%bf data. The

08t L, invariant mass spectrum in tge~ andyy final states

0.6

o4k o } has been used. General agreement between data and

oof  DZRunitpreliminary 2715 the background expectation is observed. Using a slid-
E L ] w w w w ing mass window, upper cross section limits are de-

N

3 4 5 6 7 8 . . . ..
Number of Extra Dimensions rived, which are then translated into lower mass limits

for the lowest excited mode of RS gravitons (Fig. 4). For
FIGURE 2. Limits on the effective Planck scallp as a  a coupling parameteky/871/My = 0.1 (0.01), masses

function of the number of extra dimensions in the single phot  M; < 900 (300) GeV are excluded at 95% C.L..
channel, compared to previous results.

The virtual exchange of KK gravitons would modify z 0.1y
the cross sections for SM processes like the production 2 0.00E) E o et
of fermion or boson pairs. The sensitivity is expressed 0,085 \ A
in terms of the scal&ls, which is expected to be close - \ "
to Mp. In a recent analysis [5] based on an integrated 007
luminosity of 1.05 fb'l, DO has investigated the high 0.06/
mass dielectron and diphoton mass spectrum, and has 0.05F
found no indications for large extra dimensions. Limits 0.040
on Ms are set as shown in Fig. 3, for examp¥i > 0.035 -
1.62 TeV forng =4 at 95% C.L.. 002; ‘‘‘‘‘‘‘‘‘ ~=
E 4 S N S I
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RANDALL-SUNDRUM GRAVITONS Graviton mass M, (GeV)

In the model by Randall and Sundrum, gravity is located”! GURE 4. Excluded region in the plane &/8r1/My and

on a(3+ 1)-dimensional brane, the Planck brane, that js9raviton mass.

separated from the standard model brane in a fifth dimen-

sion with warped metric. In the simplest version of this

model gravitons are the only particles that can propagate NEW CHARGED GAUGE BOSONSW/

in the extra dimension. The gravitons appear as towers

of KK excitations with masses and widths determined bya possible way of resolving the inherent problems of
model parameters. These parameters can be expressedfig standard model is by extending the gauge sector of



the theory. New heavy gauge bosons are predicted ir . DO Run Il Prefiminary, 1 b
many extensions of the standard model. For example, ir & o-
little Higgs models, the quadratically divergent radiativ =~ % 07°
corrections to the Higgs mass are canceled individually, o014
leading to the appearance of partners of Weand Z o
bosons at the TeV scale. In grand unified theories heavy oos
partners of the electroweak bosons generally appear; th o
left-right symmetric model is &0(10) GUT extension 0.2
of the SM, postulating the existence of a right-handed °

version of the weak interaction as well as an additiahal

boson.Finally, the sequential standard model, where thE! GURE 6. Cross sections and limits as a function of the
couplings to quarks and leptons are as in the SM, may r]O'stcalar and vector LQ mass (for three different coupling acen

b . - but i db h K 10s in the vector case). The LO (vector LQ) or NLO (scalar)
€ gauge invariant, but it serves as a good benchmark. yheqretical cross sections are drawn for different valifet®

In the search f(_)r singly charged gauge bosons, DQenormalization scale. The observed (expected) crosiosect
looked for a SM-likeW’ decaying to an electron and limits are indicated by dashed (dotted) lines.

a neutrino [7]. The limit, obtained from a study of the
transverse mass spectrum in 1-fbof data, requires
m(W’) > 1.0 TeV at 95% C.L. (Fig. 5).
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recent update [8] in the channete qq, sensitive for
first generation leptoquarks with large A lower limit

e

= ] 7 Theory (NNLO) of 299 GeV at 95% C.L. on the mass of a scalar lepto-
> 3 % imi . . .

o 95% CL Limit quark with3 = 1 is set (see Fig. 6).
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] DO has searched for a wide variety of models beyond
supersymmetry. No signs for new physics have been
found using an integrated luminosity of-13 fb—1. With
more than 4 fb! recorded by the experiment, updates
will remain interesting until the LHC delivers results.
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FIGURE 5. Cross section upper limits for the production of
a SM-likew'. REFERENCES
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