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A summary of the contributions on Experimental High Energy Physics at the XXI Brazilian National
Meeting on Particle and Fields is presented. There were a total of 28 contributions, 21 in Panel
Sessions and 7 in Oral Sessions.

1 Introduction

The main impression left in the Sessions dedicated
to Experimental High Energy Physics is that there
is presently a lot of activity of Brazilian groups in
ten di�erent experiments. A qualitative change in the
participation of the Brazilian groups working in In-
ternational Collaborations was also observed. In the
eighties most of the participation was in Data Analysis
and manpower for mounting the experiments. In the
late nineties we observe a growing leadership in hard-
ware projects for detectors and front-end electronics.
We present below the list of the experiments for which
there were contributions at this meeting:

Research and Development (R&D) Projects
in 4 experiments:
ATLAS (Cern) - Higgs and Beyond...
LHCb (Cern) - CP violation in the B system.
AUGER OBSERVATORY (Argentine) - Extreme
energies cosmic rays.
EASCAMP (Campinas) - Extensive air showers.

Physics Analysis Results from 4 experiments:
E791 (Fermilab) - Charm Hadroproduction.
FOCUS (Fermilab) - Charm Photoproduction.
D0 (Fermilab) - p�p collisions at 1.8 TeV.
DELPHI (Cern) - e+e� collisions at the Z mass and
beyond.

Interesting experimental projects presented in other
Sessions of the Meeting:
GRAVITON Project (S~ao Paulo) - Detection of
gravitational waves [1].

ATHENA's Project (Cern) - Production and study
of antihydrogen [2].

We will now present the summary of the contri-

butions for each experiment and the reference to the
abstract in the Program of the Meeting, to these Pro-
ceedings or to already published papers. Experiment

ATLAS:

Five communications at the meeting. Main ac-
tivities concentrated in calorimetry. A group from
COPPE/UFRJ has developed front-end electronics for
the read-out of the tile calorimeter. The system will
sum the signals from di�erent cells of the calorimeter
for trigger validation of events. A prototype was built
in Brazil and is being tested for future production [3].

The COPPE group has also developed a software
algorithm based on neural networks for discrimination
between electrons and jets for the second level trigger
for ATLAS [4].

Alternative algorithms for discriminating between
electrons and jets using a topologic mapping of the en-
ergy deposition in the calorimeter were also presented
[5],[6].

Experiment LHCb: Intense activity from UFRJ

group: four presentations, two on hardware projects,
one on muon trigger simulation and one on the esti-
mate of signal level for the rare decay B0

s
! �+�� .

1) Performance of Wire Pad Chambers:
Prototypes of wire Pad chambers that will be used

in the muon system for LHCb were tested by the UFRJ
group with minimum ionizing particles and the results
were presented [7]. Part of the chambers will be built
in Brazil by the UFRJ group.

2) The CARIOCA chip:
Prototype of integrated circuit has been developed

with a very fast and low noise preampli�er. Low gain
version was developed to be used on the wire PAD
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Chambers of the LHCb muon system [8].

3) Software Development:
Detector ineÆciencies, dead time, noise and cross

talk e�ects were included in the digitalization module
of the LHCb simulation program [9].

4) Study of the LHCb sensitivity to the rare
decay B0

s
! �+��.

Simulation study of UFRJ group shows that present
design of the detector appears to be suitable for the
clear observation of this rare decay [10].

Experiment AUGER: A detailed article about the

Auger Project is included elsewere in these Proceed-
ings [11]. During 2001 the �rst stage of the project, the
Engineering Array, covering an area of 54 km2, will be
completed in Malargue, Argentina, site of the Southern
Hemisphere Observatory.

The status of the project was presented. The Auger
Progress Report of February 2001 indicates that 21 of
the 40 Cerenkov tanks of the array are already deployed
and the electronics of the tanks are being mounted. A
major breakthrough was achieved: for the �rst time the
Central Data Acquisition System has communicated
with surface detector stations in the observatory site.
The satellite internet connection from Malargue is now
operational. The �rst monitoring data from the tanks
are already in the Auger Web Server.

For the Engineering Array the ground detectors will
be overlooked by two uorescence detector telescopes.
Following the Progress Report, the Los Leones uores-
cence detector building is ready and the mirror support
structure for the uorescence telescope is already in
place. The �rst optical �lter was shipped to Malargue
and the �rst full camera has been successfully tested in
Rome and will soon be headed for the site.

The Rio group (CBPF/PUC/UFF) is responsible
for the installation of the surface detectors and for the
simulation and reconstruction software [12],[13],[14].
An engineer is also involved with the Central Data Ac-
quisition System (CDAS) project.

The Campinas group (UNICAMP) is responsible for
manufacturing and for shipping the Cerenkov tanks to
Malargue and for the design and construction of part
of the uorescence detectors: diaphragm, shutters and
correction lenses. The group is also involved with the
simulation of extensive air showers using the genera-
tion code CORSIKA and using di�erent models for
the hadronic interactions simulated by SIBYLL and
QGSJET [15].

Experiment EASCAMP: Data obtained during

the period 1998-2000 with the central muon detector
of EASCAMP (Campinas) was presented. [16].The
Streamer Tubes, their operation mode and data acquisi-
tion system were described. A study of the performance

and stability of the streamer chambers during the data
acquisition period was shown. The zenithal distribu-
tion of muons obtained from the data was presented
and compared with other experiments, like EASTOP
(Gran Sasso, Italy).

Experiment E791: Final results from 4 analyses per-

formed recently by the CBPF group were presented.
Although representing about 10% of the number of col-
laborators, the CBPF group was responsible for about
20% of the publications of this experiment.

1) Amplitude analysis of the decays of the D+

and D+
s in 3 pions:

A Dalitz Plot analysis was done with a sample of
1172�61 D+ and 848�44 D+

s
.

The amplitude analysis has shown a dominant con-
tribution of �� scalar resonances. It was possible to
measure with very good precision the mass and width
of several light �� resonances. For the �rst time a clear
signal of the scalar meson �(500) with mass 478�24�9
MeV and width 324�41�7 MeV was observed [17].

2) Particle-antiparticle production asymme-
tries for �c, �, � and 
 baryons:

Particle-antiparticle asymmetries were measured as
functions of Feynman xF (scaled longitudinal momen-
tum) and transverse momentum p2

T
in the ranges

�0:12 < xF < 0:12 and 0 < p2
T
< 4 for the hy-

perons and �0:1 < xF < 0:6 and 0 < p2
T
< 8 for

the �c. No asymmetry is predicted by perturbative
QCD. Measured asymmetry is then a consequence of
the hadronization process, especially leading particle
e�ects.

Substantial asymmetries were found for hyperons
even at xF=0. Leading particle e�ects observed in hy-
peron production are in qualitative agreement with the-
oretical predictions [18].

For the �c a constant asymmetry of 12% was ob-
served [19].

Experiment FOCUS: 1) Photoproduction asym-

metries of the charm baryons �c, �
++
c and �0c:

As in hadroproduction no asymmetry is expected
in perturbative QCD. The measurement of photopro-
duction asymmetries for these baryons could then pro-
vide valuable information on the hadronization process,
which is one of the least understood phenomena in
QCD.

Preliminary results on the charm-anticharm photo-
production asymmetry using �+

c
=��

c
, �++

c
=���

c
and

�0
c
=�

0

c
were presented [20]. The asymmetry was stud-

ied in intervals of p2
T
, pL, and xF for the case of �c

baryons, while global values were extracted for the �c
baryons, due to the lack of statistics.
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As in hadroproduction, a constant asymmetry of
12% for the �c was observed. Very preliminary results
indicate a higher asymmetry, of the order of 19%, for
the �c baryons.

2) Preliminary �c branching ratio measure-
ments from FOCUS.

The large charm sample collected by FOCUS, over
one million fully reconstructed charm events, allow high
precision measurements of charm particle properties.
In particular FOCUS has reconstructed over 20,000 �c
baryons, the world largest sample.

The branching ratios of the decay modes �c !
���� and �c ! p �K0 relative to the dominant decay
channel �c ! pK� were presented [21]. The prelimi-
nary results are in agreement, within errors, with the
values reported by the Particle Data Group. The study
of sistematic errors and the branching ratio of 11 other
�c decay modes are in progress.

Experiment D0: Di�ractive Physics will be one of

the topics investigated by the experiment D0 in the
next collider run, starting in April 2001. To accom-
plish this goal the Brazilian group has proposed the
construction of a new sub-system to be incorporated
in the D0 spectrometer: the Forward Proton Detec-
tor. The Roman Pots, insertion devices in the beam
line to house the new detectors, were built at the
LNLS in Campinas and the detector design and simu-
lation is under the responsibility of the Brazilian group
(CBPF/UERJ/UFRJ/UFBa/IFT/LNLS).

1) Studies of the e�ect of multiple interac-
tions on the di�ractive events at D0.

The ocurrence of multiple interactions in the same
beam crossing was simulated and its e�ect on triggering
di�ractive events was studied [22]. Time information
provided by the luminosity monitors and the event
multiplicity were used for helping eÆciently trigger on
difractive processes.

2) Study of Hard Di�raction at D0.
Hard di�raction results from the last D0 run were

presented. Measurement of rates, rapidity gaps, trans-
verse energy and energy dependence were presented and
compared with predictions of several models [23]. The
gap fraction of di�ractive dijet events relative to all di-
jets was presented for forward jets (0.65%�0.04%) and
for central jets (0.22% + 0.05% - 0.04%) at 1.8 TeV.

Experiment DELPHI: The CERN Large Electron

Collider - LEP was shutdown in November 2000, after
12 years of intense study of e+e� collisions in the energy
range 91 - 209 GeV. Very precise tests of the Standard
Model were performed. At the meeting several analyses
carried out by the Brazilian groups of UFRJ, CBPF

and UERJ searching for new physics were presented,
as well as a talk on the search for the Higgs boson:

1) Higgs searches at LEP-II:

This was one of the most awaited talks of the meet-
ing since at the highest energies of LEP-II a few events
were found compatible with Higgs bosons produced in
the process e+e� ! Z� ! Z0H0. A detailed article
about the Higgs search at LEP-II is included elsewere in
these Proceedings [24]. The Higgs search was done by
the four LEP experiments and after applying very tight
cuts to reduce the backgroud 3 events from ALEPH and
one from L3 survived as Higgs candidates. In the com-
bined data from the 4 LEP experiments an excess of
events for Higgs masses near 114 GeV was observed,
2.9� away from the expected background. Although
not enough to con�rm the Higgs discovery, this result
allows one to set a limit for the Higgs mass at 95%
Con�dence Level at mH > 113.2 GeV/c2.

2) Search for staus:

Data collected in the energy range 192 to 202 GeV
were analysed looking for the staus, the supersymmet-
ric partner of the taus in the context of the Minimal

Supersymmetric Standard Model. The preliminary re-
sults obtained by the UFRJ group show an agreement
with standard model spectations [25].

3) Search for four charged leptons �nal
states:

The six �nal states of charged four-leptons pro-
duced in e+e� collisions in the energy range 184 - 202
GeV were analysed. Deviations from the Standard

Model cross-section predictions would be a signal for
new physics. The total cross-section were calculated in
a blind analysis and compared with the ones expected
from simulations. Good agreement was found [26].

4) Search for spontaneous R-parity violation
at LEP-II:

In the supersymmetric extensions of the Standard
Model the discrete symmetry called R-parity plays a
determinant role in the phenomenology of the models.
In the case when this symmetry is not conserved the
single production of supersymmetric particles can take
place. Searches for spontaneus R-parity violating sig-
nals at LEP2 were performed under the assumption
of R-parity violation in the third lepton family. The
expected topology for the decay of a pair of charginos
into two acoplanar taus plus missing energy showed
no evidence for a signal in the DELPHI data [27].
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