Some personal memories of the PS ct, LEP.
Creation of the PS.

The “strong-focusing” or “alternate gradient” synchrotron was invented by
Courant, Livingston and Snyder (3 outstanding physicists) in 1963.
Christophilos had invented it some months before, but never published this.

At the time, CERN had the fortune to have an outstanding acdelerator team,
including John Adams, Marvin Hine, and Simon Vander Meer. The PS was
a great achievement.

(Not to remember, in 1960, one of the first PS experiments: my own
attempts, together with Roberto Salmeron, to see neutrino events in the
Ramm 1m diameter bubble chamber. We didn’t see any.)
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Ks ~K, interference.
After CP violation was discovered in 1964, by Christenson, Cronin, Fitch

and Turley, | had the idea that one way to learn more about CP violation
was by studying the interference of Ks and K| in the 1" - 11 decay. End of
'64 | came to CERN on sabbatical, for half a year, to do this. It turned out to

be a longer job, and so | stayed an extra year.
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Fig. 4. Experimental data treated in such a way (see
text) as to isolate the interference term cos (¢ +AmT).
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TIME~DEPENDE.NT INTERFERENCE EFFECTS
: : . IN TWO-PION DECAYS OF NEUTRAL KAQONS
M. BOTTMBODENHAUSEN? X.DE BOUARD, D.G.CASSEL *, D, DEEKERS, R. FELST,
R. MERMOD **, I SAVIN ***, P.SCHARFF, M. VIVARGENT, T.R.WILLITTS and K. WINTER
CERN, Geneva

Received 28 December 1965
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Fig. 3a. Time distribution of 27 decays obseryed behind

a 4 em carbon regenerator, The curve with X“ = 86 re-

presents the best fit assuming no interference, the curve
with x2 = 10 is the best fit assuming interference,
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Gargamelle, neutral currents, quarks.

In 1973 the weak neutral current was discovered at the PS, using the
Gargamelle bubble chamber. This discovery established the E-W unified
gauge theory, an enormous event in the history of particle physics.

In 1974 the Gargamelle team, comparing deep inelastic neutrino scattering
with SLAC results of electron scattering, gave the first clear evidence for the
charges and therefore the quark nature of the “partons”.

i
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Volune ‘o] PHYSICS LETTERS 3 Seplember 1973

OBSERVATION OF NEUTRINO-LIKE INTERACTIONS WITHOUT MUON
OR ELECTRON IN THE GARGAMELLE NEUTRINO EXPERIMENT

FJ HASERT, S. KABE, W. KRENZ, I. Von KROGH., D. LANSKE, J. MORFIN,
K. SCHULTZE and H. WEERTS

1. Pliysikalisches {nstitut der Technischen Hochsehule, Aachen, Germany

G.H BERTRAND-COREMANS, J. SACTON, W. Van DONINCK and P. VILAIN *3
Interieniversity Institute for High Energies. L B., V.U . Brussels, Belghum

U CAMERINI*? D.C. CUNDY. R. BALDI] L DANILCHENKO*3 W F FRY*? D, HAIDT,
S.NATALI* P MUSSET, B. OSCULATH R: PALMLER**, | B.M. PATTISON,
D.H, PERKINS*® A, PULLIA, A. ROUSSET, W. VENUS*7 and H. WACHSMUTH
CERN, Geneva, Switzerland

V. BRISSON, B. DEGRANGE, M. HAGUENAUER, L. KLUBERG,
U, NGUYEN-KHAC and P. PETIAU

Laboratoire de Physique Nucléaire des Hautes Frergies, Ecole Pol ytechnique, Paris, France

E.BELOTTI, S. BONETTI, D. CAVALLL €. CONTA ** E. FIORINI and M. ROLLIER
Istituto di Fisica dell Universite. Midane and LN F.N. Milano, ftoly

B AUBERT, D BLUM, L.M. CHOUNET, P. HEUSSE, A. LAGARRIGUE,
AMLUTZ, AL ORKIN-LECOURTOUS and J.P, VIALLE

Laboratoire de l'Acceleratour [Lindaire, Orsay, France

EW BULLOCK. M.J.ESTEN, T.W. JONES, J, McKENZIE, A.G. MICHETTE *?
G.MYATT* and W.G, SCOTT #6.#9
University College, London, England

Received 25 July 1973

Lvents induced by neutral particles and producing ladrons, but no muon or electron, have been observed in the
CERN neutrine experiment, These events behave as expected if they arise from neutral current induced processes.
The rates relative {o the correspoanding charged current processes are evaiuated.

We have searched for the neutral cursent (NC) and CC oy fy, + N>’ +hadrons (2)

charged current (CC) reactions: ) L .
& (€0 which are distinguished respectively by the absence

NC uufﬁy + N - u“/ﬁp + hadrons, (i) of any possible muon, or the presence of one, and on-
ly one, possible muon. A small contamination of
v, [y, exists in the v, fe, beams giving some CC events

*! Cherchieur agréé de L'Institut Interuniversitaire des ” A
which are easily recognised by the e 7¢' signature. The

Sciences Nuckéaires, Beipigue.

*® Also at Physics Department, University of Wisconsin analysis is based on 83 000 v piciures and 207 0007
‘: Now at Serpukhov. pietures taken at CERN in the Gargamelle bubble
* Nowat University of Ban. chamber filicd with freon of density 1.5X 103 kg/m3 .

*$ Now at Brookhaven National Laboratory.

*% Also at University of Oxiord,

*7 Now ai Rutherford High Encrgy Laboratory.

“B O Icave of absence from University and ININ-Pavia,
w9 Suppoirted by Scieave Research Council grant.
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The dimensions of this chamber are such that most

t A mere detailed account of the analysis of this experiment
appears in a paper to be subinitted to Nuclear Physics,
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(OPERIMENTAL STUDY OF STRUCTURE FUNCTIONS AND
" SUM RULES IN CHARGE-CHANGING INTERACTIONS
OF NEUTRINOS AND ANTINEUTRINOS ON NUCLEONS

Gargamelle Neutrino Collaboration

H.DEDEN, F.J. HASERT, W. KRENZ, J. VON KROGH, D. LANSKE,

J.MORFIN, K. SCHULTZE and H., WEERTS
I, Phystkalisches Institut der Technischen Hochschule, Aachen, German ¥

G.H. BERTRAND-COREMANS, J. SACTON, W. VAN DONINCK and P, VILAIN *
Interuniversity Institute for High Energies, U L.B., V.U.B., Brussels, Belgium

D.C. CUNDY, D. HAIDT, M. JAFFRE, 5. NATALL ** TBM. PATTISON,

D.H. PERKINS *** A ROUSSET, W. VENUS * and H WACHSﬁUTIi
CERN, Geneva, Switzerland

V. BRISSON, D. DEGRANGE, M. HAGUENAUER, I.. KLUBERG,
U. NGUYEN-KHAC and P, PETIAU
Labire de Physique Nucléaire des Hautes Energies, Ecole Polytechnique, Paris, France

E.BELLOTTI, S. BONETTI, D. CAVALLL C. CONTA ™, E. FIORINI,

C. FRANZINETTI e , A.PULLIA and M. ROLLIER
Istituto df Fisica del 'Umversrta Milano and LN F.N. Milano, Italy

B. AUBERT, L.M. CHOUNET, J. GANDSMAN, P. HEUSSE, L. JAUNEAU,
C.LONGUEMARE, AM. LUTZ, C. PASCAUD and J.P. VIALLE

Laboratoire de IAccé!éramur Linéaire, Orsay, F}'ance

W BULI.DCK M.J. ESTEN, T.W. JONES, J. McKENZIE, A.G. MICHETTE X,

G. MYATT *** and W.G. SCOTT *+%x
Umvers!ty College, London, England
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—.3.8 FeN - SLAC ol —Curye computed from empiricat
fit to eiectron data
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Multiwire proportional (Charpak) chambers.
1968 Charpak invents the MWP chamber.

1969 A group of us decide to try to use this technology to achieve more
precise measurements of CP violation parameters. The design of large,
experimentally useful MWP chambers turned out to be a substantial
challenge. Successful design was achieved in 1970, permitting very much

improved understanding of CP violation in K decay.

NUCLEAR INSTRUMENTS AND METHODS 62 (1968) 262-268: © NORTH-HOLLAND PUBLISHING CoO.

THE USE OF MULTIWIRE PROPORTIONAL COUNTERS
TO SELECT AND LOCALIZE CHARGED PARTICLES
G. CHARPAK, R. BOUCLIER, T. BRESSANI, J. FAVIER and C. ZUPANCIC
CERN, Geneva, Switzerland
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Fig. 1. Some details of the construction of the multiw:
chambers, ;

A copper shield protects the wires at their output from ¢
. chamber and contains the solid state amplifiers. 4

TR SRR Y

ig. 10. Delby in the pulse as a function of the distance wire-
particle,

and.

NUCLEAR INSTRUMENTS AND METHODS 91 (IQ']I) 221-230; © NORTH-HOLLAND PUBLISHING CO.

CERN
SERVICE D'INFORMATION
SCIENTIFIQUE

CONSTRUCTION AND PERFORMANCE OF LARGE MULTIWIRE PROPORTIONAL CHAMBERS
P. SCHILLY, P. STEFEEN, I, STEINBERGER, T. TRIPPE, F, VANNUCCI and H. WAHL
CERN, Geneva, Switzerland
K. KLEINKNECHT and V. LUTH

Institut fiir Hochenergiephysik der Universitét Heidelberg, Heidelberg, Germany
Received 21 September 1970



Volume 48B, number 5 PHYSICS LETTERS

Firdl wse ﬁVA MW chadbers.

A NEW DETERMINATION OF THE K° -+ 77~ DECAY PARAMETERS

4 March 1974

C. GEWENIGER*!, S. GJESDAL*2, G. PRESSER*!, P. STEFFEN,
J. STEINBERGER, F. VANNUCCI*? and H. WAHL,
CERN, Geneva, Switzerland

F. EISELE*! | H. FILTHUTH, K. KLEINKNECHT*!, V. LUTH and G. ZECH*
Institut fiir Hochenergiephysik, Heidelberg, Germany

Received 4 February 1974

A B0
— R —— = : T
M Z = A0

TARGET  COLLIMATOR & = z Zﬂ / 0

SWEEPING MAGNET /

V
T% : : ' Bt "CEREN_,,Tﬁ/” ""%O'Néﬂére’
PROTON BEAM  ANTICOUNTER v / / g

MULTI WIRE_PROPORTIONAL CHAMBERS TRIGGER COUNTERS ~ MUON COUNTERS

AV W{T

1
5 0 5 1007%)

,0“" m)

K® e m'n’ OISTRIBUTION

=3

cos(bmt-4..)

10°-

-0
s

COUNTS/ 05 x 10

o’ (b)

1 1 1 1 1
0 5 0 15 20 25 £y

ﬁ@su,&zﬁi ]7;_,} = (,5 55’:&--035))0 {f};?
| ¢*‘ _ (4?,*:3/.0)0#‘ (,ﬂa&/a'.ée:u

TS Pt /
[ SaniTly et ere)

[ am = mb"mfj

l):! 305




Volume 48B, numbes 5 PHYSICS LETTERS 4 March 1974

MEASUREMENT OF THE CHARGE ASYMMETRY IN THE DECAYS
KL"“ e vANDKL—HT wy
C. GEWENIGI‘ZR"‘1 S. GJESDAL’“2 T, KAMAE*?, G. PRFSSER*'
P. STEFFEN, J. STEINBERGER, F. VANNUCCI*“ and H. WAHL
CERN, Geneva, Switzerland

F. EISELE*!, H. FILTHUTH, K. KL]:II\II(I\H‘ECHT"‘i V. LUTH and G.ZECi'i*S
Institut fir Hochenergiephysik, Universitat Heidelberg, Germany

: N‘i’#Nﬂ — I? ’ = e”f‘é.l
Resulls: 6.5 Ne+N- 4 &6 5\ :
e = [ At )% 1077

Sup =313 2/?)*1175
/?eé {/é?:" OK)X/G
PHYSICS LETTERS 16 Sel?tember ‘1974 ‘

Volume 528, number 1 )
MEASUREMENT OF THE KAON MASS DIFFERENCE m, Mg
BY THE TWO REGENERATOR METHOD

C. GEWENIGER' S. GJESD)"-*LL2 G. IZ'R}.?;SSERl
p. STEFEEN, I. STEINBERGER, F. VANNUCCI and H. WAHL
CERN, Geneva, Switzerland

F. EISELE', V. L{JTH and G. ZECH
Institut fr Hochenergiephysik. Heidelberg, Germany

© K. KLEINKNECHT

Universital Dortmund. Dortmund, Germany!

im
e WP Chamow |
—t . 008

CHARGE ASYMMETRY M THE DECAYS K'— wiev

JIN
e —

—
T e sk, frgin 006}

004 -

002 -

°_ ' ‘. ' -4%++f+ . —
/?ew/t Anam/o’i? oay).,,

/0 gee i

R I

.
20
K DECAY THE T {¥0Vsec)

(N’-W) F(NeNRT)
3

(m JWMMMJ

¢'wd) ¢ = Tl = 3.3+ /5




E, o ey “”%x/; e
d@iﬁzﬁ Cﬂ/[ “ ea,sowémmf of /\ M% %Mﬁs@av

Volume S0T5, nwmber § _PHYSICS LETTERS 12 June 1972

A MEASUREMENT OF THE TOTAL CROSS-SECTIONS FOR
A HYPERON INTERACTIONS ON PROTONS AND NEUTRQONS
IN THE MOMENTUM RANGE FROM 6 GeV/¢c TO 21 GeV/c

S. GJESDAL, G. PRESSER, P.STEFFEN, J.STEINBERGER
F. VANNUCCI* and H, WAHL
CERN, Geneva, Switzevland

and

K. KLEINKNECHT, V. LUTH and G, ZECH

Institut filr Hochenevgiephysik dev Universitdf Heidelberg,
Heidelbervg, Germany :

o T Z
“ a . ) o @ £S5 U ’lf
L — A oY S T .
o(pp)ec'(ﬁ\)-o(ﬂbrr S TT L 1/)9 '}ﬁ
i L | Pﬂ fop \//
E 1 3 I3 L L 1 1 1 I 1 I 1 1 1 | 1 i L 1 A L 1 1 )
O ] 1 + I 16" (/] L"J’ 4,6 %o
o ‘ --‘.L_ S S +-— _L_ — | 3
i u(pp)on(Kn}—o(“'p\)r m:.a '-F_ sl 1—'1 G[A H 3#&-" G T
4t . B
o} | F |
] ) s
‘ 20 1 1 . 3 i 1 H 1 1 ! i 1 1 L 1 1 1 FE P
ot 13 © 15 20
GeVic ]
PPig. 3, () and (b} The measured total cross-sections o(Ap) and 0 (An) as a function of momentum. Only statistical

dicated by the broekn lines. The
, The prediction from quark-model additivity sum rules is in
urrms e Shox\'zrrlxge beti\l'een the lines covers the uncertainty of the data used in evaluating the sum.

(OVIC/US/&OI/]? ﬁ”@ P\S 6)’”’)!77'4/ 000//01’%91'55'5
f) / e/o /CS,



LEP, the “ultimate” e” - e storage ring collider.

To my knowledge, first suggestion for the “ultimate e+ - e- collider came
from Burt Richter, in the 70’s.

N. B.: As best | know, Tini Veltmang was responsible for the suggestion, in
the late 70's, and which was accepted, that the tunnel should be
constructed so as to permit a future p — p collider, now the LHC.

The beginning of the ALEPH collaboration was summer of '80; Maybe a
dozen of us, including some members of the CDHS neutrino experiment,
Jaques Lefrancois, and Rene Turley. We agreed that we would like to focus
on a special purpose detector, but soon agreed that we could not think of an
interesting “special purpose”, and so focused on a general purpose
detector. -

My own first concept, given the expected isotropy of the Z decay, was not
brilliant: a spherical magnet. This was not adopted.

The most important insight, in my opinion, the one which dominated the
ALEPH design, came from Jaques Lefrancois: the electro-magnetic
calorimeter should focus on angular, rather than energy, resolution.

ALEPH construction: we were managed beautifully by the Technical
Coordinator, Pierre Lazeyras.
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LETTER OF INTENT

TO STUDY ete~ ANNIHILATION PHENOMENA AT LEP

Bari~CERN-Demokritos Athens-Dortmund-Ecole Polytechnique Palaiseau-
Edinburgh~Glasgow-Heidelberg~Lancaster-MPI Minchen~Orsay-Pisa-Rutherford

Saclay-Sheffield-Torino-Trieste-Westfield College London~Wisconsin Coliaboration

Gan

Va, 25 January 1982
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2.8 EFFECT IN ALEPR TPC

-
The aim of this report is to study the ExB effect measured in the
TRIUMF TPC and make some quantitive estimates for the worsening.of the

R¢ resolution of our TPC because of this effect.

SOME DATA ON TRIUMF TPC
Effective dimension of the cell 6 mm
Gas 80% A + 20% CHé,
ExB angle, at B = 8.5 Kg, v = 32° (tg 32° = 0.624)
Resolution for O0° track 450 mm
b Resolution for 32° track L1800 mm
; Resolution ExB at 0° = v o*(0°)~02(32°)=.412 mm
the shape of the cell is shown in Fig. 2.
From Sauli report {1] at 80% A + 20 CH, we have
Primary ionization N, = 2,67 pair/mw

‘ " = :
‘ Total NTot 8.58 pair/mm

1. DRIFT OF ELECTRONS IN E AND B FIELDS

The familiar expression for the drift velocity of electrons in gas’

- -+~ -*
v, = et E = yE
d e

w

(with T = mean time between Cwo successive interaction with the gas

molecule) is modified in presence of a magnétic field (2] ’
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