L_ LEP2 - Machine and Physics.

The campaign to increase the LEP centre-of-mass energy began in 1995, with the aim of reaching 200 GeV
at the end of the year, and possibly exceeding this value in 2000. The measurement of the W mass and
the search for Higgs bosons are the key issues of the LEP2 physics programme

WW Production. the event display below shows an example of an e*e” —> WW~
candidate event in the ALEPH detector. The reconstructed masses of the two W candidates are 79.4
and 80.8 GeV/c?, respectively. The graph shows that the production cross section measured for \'s up
to 196 GeV is in agreement with the standard model prediction

\'s > 189 GeV: preliminary

e i £ s, ) e e 2. ,1.

LEP

L]
—— Standard Model
—— — NOZWW vertex
V,, exchange

Data

Y74 pI‘OdUCtIOI’l.The event display below shows
an example of an e*e” — ZZ candidate event in the L3
detector. The reconstructed masses of the two Z
candidates are 92.9 and 94.1 GeV/c?, respectively
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The graph shows that the production cross section
measured for \'s up to 189 GeV is in agreement with the
standard model prediction

, L Lepton Photon 99 - Preliminary
LEP
)
=
©
o n , , , ,
o 75 10 I8 190 195 2
E..(GeV)
M,, (GeV) 4f
W mass |
measurement. the AepH = 8042510081
world's most precise DELPHI - 80,342 +0.093
measurement of the W mass is j
done at LEP 2 with the direct ~ ©* % fo40t=010
reconstruction from the final OPAL. 80.356 + 0.085

-

state particles of W+W- events i

80.347 + 0.057
FS1002.Gav

LEP 0017 GeV
ol ~19:37 121

Triple Gauge Couplings. The ww
production depends on the triple gauge boson coupling
between the two W's and a Z or a photon. Non-zero
deviations from the standard model values would be a
sign of new physics. A 10% precision is currently achieved
on these couplings
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LEP: Luminosity, Energy, Precision.

The photograph shows one of the supraconducting RF cavities
used at LEP2. The total accelerating voltage should reach 3.4 GV
by the end of 1999 by increasing the gradient to 7 MV/m in each of
the 288 installed cavities. This voltage is enough to reach and
exceed 200 GeV centre-of-mass energy

The graph shows the luminosity delivered by LEP to the
experiments from 1993 to 1999. In 1999, LEP2 has reached its
best performance ever, with already 100 pb-1 delivered at 192 and
196 GeV in 70 days of operation.
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Higgs boson searches. meLep2

programme includes
searches for many
different new physics
phenomena. The
events shown are
candidates for Higgs
boson production
form e*e’— Z H with
Z— qd and

H — bb, in the OPAL
and DELPHI
detectors.
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The sensitivity of the Higgs boson search is shown below

for the LEP experiments combined with 200 pb™ each at

200 GeV, in the MSSM parameter space (m,, tan(B). The

theoretically favoured low tan(B) region will be covered
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SUSY searches. The search reach for SUSY
particles is most affected by the centre-of-mass energy.
Present 95% C.L. limits are shown here (for data taken
in 1998 and 1999) for the lightest supersymmetric
particle, a suitable dark matter candidate.
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Electroweak fits. the combined precision measurements done at the Z
pole (LEP 1) and above the WW threshold (LEP 2) allow a consistency check of the
standard model to be performed (left) and constraints on the Higgs boson mass m,, to
be derived (right). At 95% C.L., m, is lighter than 220 GeV/c*
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QCD. LEP also continues to test QCD:
measurements of g are made at each energy, and
show that the running of the strong coupling constant
is in agreement with the standard model predictions
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