Memorles of CELLO and P TRA,
the start of the electroweak era
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Let's set the scene

A French-German
Collaboration
(~60 physicists)
for the construction
Increased to ~80
With groups from
Israel, Italy, UK

Beam Pipe
Cyl Proportional Charnbers
Cyl Dritt Chambers
Superconducting solenoids
Liquid Argon Calorimeters
Hadron Filter
Muon Chambers h ;
\ End Cap Proportional Chambers o8
Drift Chambers
Seintillation Trigger Counters

gd glass Counters
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On 1976, | joined CELLO as a PhD Student

The main objectives were to study electroweak inter  actions
and search for new particles (including t!) up to V'S = 46.8GeV







Very transparent (<0.5 X ) and high field magnet 1.36 Tesla

and ~4 mliquid argon electromagnetic calorimeter




Entering new territories for testing ElectroWeak int eractions

Sin QW' COS Q‘W

Fermion Tgf I TS‘.f R Q¢

But enough to see interference effects (A)
EW observables depend on: a, Gg, M,

Adding loops

7 EW observables then depend on:

. F q’ GF1 MZ’ Mt1 MH
g{L,R) = \/(1 + Ap)(T{(L,R) - Qfsmz O )

The energy was not enough to see deviationin o ( U ) +1/2 0 +2/3
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lllustrations with p*p-and 1T
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No deviation from QED was observed and was quantified by adding
a form factor term

Leadingto A\, >~ 200GeV
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ete- = cc, bb

Larger A expected thanks to
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For all these measurements, ’)
higher precision and more 31
simulations tools with full - 0
radiative corr. were needed, "
requiring dedication -
and professionalism e



Mucledr Mhyaics B202 (1982 H3-5H
(& Morth-Holland Poblshing Company

Very famous paper,
more than 370 citations!

RADIATIVE CORRECTIONS TO MUON PAIR AND
QUARK PAIR PRODUCTION IN ELECTRON-TOSITRON
COLLISIONS IN THE 7, REGION

F.A BEREMDE and K. ELEISS
Inenitural-Larenrs, Lebden, The Netherlonds

¥ 5 JADACH
CEN-Raciay-BF mo 2-80 190 G -ser- Yeette, Fromce

Received 15 January 1982

A calculation of Grt-omder radiative corrections o the process e'e —+u ‘i~ B presented,
which is in particular appliceble o the ¥, region. The cophnsi 5 on 8 detailed dreatment of hord
photon effecss, which nffect the size of the corrections in the Zg region comiderably. The technkgac
used is that of a Monte Cario simulation of ' ;d p p”y events In an appendix the
gemermbmaizon fo quork pair prodection is predemisd
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And searching new particles and phenomena
Probing QED with yy events Probing QED with Il yevents
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From Il yto 4 leptons (+ v)

Figure 1.a

Figure 1.b

Figure l.c

Figure 1 : Examples of Feynman diagrams corresponding to the three groups Geone,
(oonpz and Gy




From Il yto 4 leptons (+ v)

4 event

No confirmation from
other PETRA
experiments

Number of events / 0.1

ete—»egteTete”

QED o’

—eteTury

CELLO

(preliminary )

L

/eeee
O

7 leett

5out of 14
with y
(Eg>0.5 GeV)

!

JADE

ete—>c'eete”

» L

—

g —

Importance of
Radiative corr
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Many other particles have been searched
* Heavy leptons (charged and neutrals)
» Higgs (charged and neutral)

e Techniparticles
e SUSYparticles

This talk wouldn’t be complete omitting the search of the top quark
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What about the Gluon?

Nothing but my biggest frustration!!!




Instead we had the “CELLO event”




Conclusions (1/2)
This (PETRA/CELLO) era helped

Understanding better the SM and opened the era
of precision measurements at LEP

Maybe this was for me the trigger to study other ty pe
of asymmetries (CP violation)

...but this is another (BaBar) story

+ Understanding the effects of radiative corrections
It was the initiator of a series of many great tools

KORALZ, KORALW, KORALB, TIPTOP,
YFSWW, YFSZZ

BHLUMI, BHWIDE

TAUOLA, PHOTOS

Understanding QCD (gluon discovery, dgmeasurement...)
and quark fragmentation

+ It was a lot of fun searching for new particles and n ew phenomena




Conclusio

| did not dis
the search¢
on new ph

QPL ..but more importantly, | did
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Happy Blrthday Stasze
with my best wishes fo



..and Happy Birthday also from the CELLO group frm Sac
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From left to right: J. Bouchez, J.-P. Pansart, F.  Pierre (sitting), V. Hajjar,
P. Jarry, R. Aleksan, A. Gaidot




