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CERN €Ly : BMaREFERELE

European Organization for Nuclear Research
Organisation Européenne pour la Recherche Nucéaire

Questions:

Why accelerators?
Why so large?
I.h... Why circular rings?

DALI_D9S ECM=183 Pch=53.0 Ef1=110. Ewi=67.3 Eha=12.9 P004360
Nch=22 EV1=.703 EV2=.492 EV3=.351 ThT=1.43
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MARAT top quark FE =

. at Fermilab in 1995
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L Detector characteristics
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3.5TeV + 3.5 TeV
=7TeV

E:.7TeV+7TeV = 14TeV

Flun Mumber: 177531, Event Number: 153764
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Higgs search
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ALICE experiment
QGP (Quark-Gluon Plasma)
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Welcome to the Universe of HyperText

WorldWideWeb

Access 10 this information is provided as par of the
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by Tim Berners-Lee
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Antimatter
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Why No Antimatter?

Matter and antimatter were created in the Big

Bang. Why do we

now see only maller excapl

for the tiny amounts of antimatter thatl we make

in the lab and obse

rve in cosmic rays?

Paul Dirac
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Discovery of Positron (1932; Carl D. Anderson)

Anderson's first picture of a positron
track (Source: C D Anderson)

The positron travelled downwards
and lost energy as it passed through a
lead plate in the middle of the
chamber. Its track is curved because
there was a magnetic field in the
chamber.

In August 1932, Carl D. Anderson found evidence for an electron with a positive
charge, later called the positron. Anderson discovered the positron while using a cloud
chamber to investigate cosmic rays. This work was continued by Patrick Blackett and
Guiseppe P.S. Occhialini who showed that a positron was produced together with an
electron, in line with an earlier theory of Paul Dirac's. According to this theory, a
positron was a hole in a sea of ordinary electrons. The positron was the antimatter
equivalent to the electron.



Discovery of Antiproton

1955; E. Segre & O. Chamberlain
Lawrence-Berkeley Lab., Bevatron
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10 FEET

XBD 9606-02963

Anti-proton detector used successfully
in 1955 by Segre's group. M indicates
bending magnets, Q indicates
focusing quadrupole magnets, S
indicates scintillation counters and C
indicates Cerenkov counters to
eliminate false counts

BEAM

CERENKOV COUNTER
— (WATER)

SCINTILLATION COUNTER

—CARBON ABSORBER

CERENKOV COUNTER
1° " (POLYSTYRENE)
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——{ ]« CERENKOV COUNTER
- ,m\ (LUCITE)

SCINTILLATION COUNTER

DEFLECTING
MAGNET

N SCINTILLATION
« COUNTER

ANTICOINCIDENCE
COINCIDENCE

LEAD GLASS
CERENKOV
COUNTER
(OBSERVED ON
OSCILLOSCOPE)

XBD 9606-02964

Anti-proton detector, used by
Lofgren's group, analyzed the
beam from Segre's magnets. The
small Cerenkov counters
distinguished the anti-proton from
a meson, the large one registered
the annihilation of an anti-proton
with a proton.
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First annihilation star "Faustina" of an anti- proton found in film exposed by the
Segre group, 1955. Segre's group pressed forward with the scanning of emulsion
stacks in collaboration with a group under Edoardo Amaldi in Rome. The Rome
team found the first annihilation star, whose visible energy (the combined energy of
all ionizing fragments) amounted to above 826 MeV, an amount deemed
appropriate for an explosion initiated by an antiproton. (The preceding information
was excerpted from the text of the Fall 1981 issue of LBL. Newsmagazine.)
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Multi-wire proportional chamber
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GASEOUS IONISATION DETECTORS SOLID STATE
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Grazie per vostro attenzione.
Merci pour votre attention.
Thank you for your attention.
Cnacubo 3a BHMMaHMe.
B3l MM GArRrLH L.
SERHOMNES TS VWEH U T

BRE EX
Hiroyuki A. TORII



