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Purpose of this talk: how Moriond started and evolved

Deep in the history of Moriond: the first ~10 years

Recollections from the first years of Moriond, trying to revive
what the atmosphere was, how the conference evolved from
very small, very french and with a rather limited

subject scope into a really great international Conference.

| will mention the important actors at the time, include
pictures and memories. The physics is present in that | will
recollect what the status of particle physics was in the '60's-
'70's.

In particular | will recall the ideas and works that in
retrospect became very important today and how and when
they appeared in the early Moriond history.

<



This is the 1st

Moriond bOOk E——— I S0 e, _
A limited subject
R OND
Moriond SUR LES INTERACTIONS ELECTROMAGNETIQUE

was conceived in 1965
and born in January 1966

> 7 - 14 JANVIER 1986

Sawr p pafrswage de o

LABORATOIRE DF LACCELERATEUR LINEAIRE
LARORATCIRE DE MIVSIQUE THRORNHIE
ET DES HAUTES ENERGIES

The present Conference
Is the 50th of the series COMPTES RENDUS

Val |
As a physicist | was born

nearly at the same time: Organisers:
B. Grossetete
thus | remember very well
_ F. M. Renard
what the physics context [y o

was at the time

P M. RHNARD
J. TRAN THANE VAl




J. TRAN THANH VAN . F. RENARD
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TARLE DESZ M.Trmﬁ,1 166 aImOSt a” Speakers were french

- 1z Proceedings mostly in french

f2me TOME

Only ~20 part. mainly from Orsay, Ec. Polytechnique....

I1I - EXPERIENCES SUF LES ANNEAUY DE COLLISIGES

1 - PECTOPRODUCTION ET ELECTROPRODUCTION

IT -

H« GOURDIN

Js PEREZ=Y=JORBA

J« PEREL-Y-JORDA
Po LEHHANK
J. LEFRARQOIE

J« FEREZ=Y=JOREA

J+« LEFRAHGDIE

Fu+ LEHRMARN

G. MENNESEIER

JFs LOUBATON

Bome appliemtions af the Algebra of
durrent to Electromaghetie Interactione

=

Bpectrométre E triple fosalimaticn de la
Balle du GeV & Oreay

% + -
Fhotoproduction des ¢ &t des ¥ & Oreey
Dauble Fhﬁtnpruduntiun gur l= Pratoi

Photeprodueetion du v sur le Praoton

Mesure de 1ln Polerisation du Proton de FRecu
dans la Photoproduction du n, EUr le Froteon
entre 500 et 950 HeV

Photoeproducticn de EY sur le Deutérium

Photoproduetion Cohérente dea Mépona z°

gur D et ]Juh

Le Fepversement du Temps en Photeproduction

Pign Electropreduction

FADBLEMES AVEC LE DEUTERON

4« THAH THANE VAN

Ly BCHIFF

B, GHDESETETE
Y, BENARD
F.M. RENARD

A gathering of friends and colleagues to discuss

Sur la Foactien 4'Cnde du Deutéron

Photodésintégration du Deutéran et Rile du
H dabs des Réactions comportant le Deutércn

Diffusion Electron Deutéron
Diffusion Elastique Electron DeutEren
Etat des Connalssances Actuslles sur la

Diffusien Inéleatique Electron Deut&ron

@ topics of mutual current interest

J« HAIBSINSKEI Expériences auprés des Annesux de

Collisions B Electrons =t Pogitrone

IV - ECEANGE DE PFLUSIEURS PHOTONZ

vl

M. GOURDBIN Guelques Aspects Théoriques de

1'"Echange de Plusieurs Photone

Ba GRQEBETETE Expériences Positrons

ZUJETS 4] JES DIVERS

FsM. EREBARD Intersction dans 1'Etat Final
i deux Particules
J. MICHELI Vartex Electromagnétiques Elestigques

et Inélastiques

G: MENKEBSIER Les Houvellee FRéscnances Plon Huecléon

F« GUERIN Struetura Lyperline de l'Hydrogéne

C. DE CALAR Correcticns Hadiatives

~ SUJETS EXPERIMEBTAUX DIVERS only 2 from abroad
. WHEBER Experinents at DEBY (
. SCHAERF Experiments at Frascati
Fu« BOUNIN Foeaibilités d'Expériences nvec une
gitle de Protons Folerigés
P. BOUNIN Expéricnce de Cofnecidences sur un Acch-

lerateur d'Electrons



One page of the 1966 program

4-5 one-hour talks per day + discussion

Diffusion électron-deutéron

coIncidence auprés des accélérateurs lindaires,

18h45- 19h30

Di{lC‘!.lSEiDnSl

Mercredi 12 janvier 8h30 =~ 9h30 B.Grossetfte
Ohd5 ~ 10nh45 F.Renard Théorie relativiste de la diffusion iné-
lastique électron-deutéron,
16h30 = 17h30 Schaerf Expériences & Frascati,
17h45 = 18h30 Y.Renard Diffusion élastique & = d et facteur
de forme du neutron.
18h45 - 15h30 JePyLoubaton Electroproduction des pions.
Jeudi 13 janvier 8h30 ~ 9h30 JMichéli Revue sur les facteurs de forme.
9h45 = 10h45 J.Haissinsky Expériences avec les anneaux de collision
d?électrons.
16h30=~ 17Th30 CeDe Calan Sur les corrections radiatives dans les
expériences en coIncidence,
1Th45~ 18h45 PgBounin Problémes posés par les expériences en



Particle physics in mid-sixties

Only a few bits of the present SM were known.
And few theorists were familiar with a unified EW theory,
e.g. SU(2)xU(1) or O(3), Nambu - Goldstone, BEH....

® QED: the reference field theory was essentially complete

® Weak Interactions: Effective Fermi theory, V-A,

Conserved Vector Current:

charged vector weak currents with As=0 in the same
SU(2)i0s0in Multiplet as the isovector em current
Universarity, Cabibbo theory, algebra of currents

CP violation (‘64) 77?7

® Strong interactions: No field theory, but S-matrix approach,

Regge poles -> duality, Veneziano Model (‘68);
symmetries [SU(3), SU(6)....] ---> constituent quarks,
@ colour, parton model, confinement puzzle....



Great progress in all interactions and their connections

Isospin symmetry SU(2), conserved
Charges: Q" = J.d?’Xl//TTJrW Q°= Jd"’xWﬁw Q = _[dBXI//TT‘t//

A
weak charged AS=0  (4th comp.)
vector current Isovector em current

But weak currents are V-A, with AS=0 and AS=1 components

SU(2), -->SU(3), (flavour) -->SU(3), x SU(3),: algebra of currents

V, A octets only one SU(3) current in B B .
SU(2)y x SU2), a special direction - universality €V, t UV, + ud
chiral symm. and its breaking A uy 4
Cabibbo theory T GUTSS

P, N, A --> U, d, S < Constituent quarks, spectroscopy,
colour, confinement

@ QCD: gauging colour



Some outstanding EW papers in the ‘60’s

Theory of Fermi interaction

R.P. Feynman, Murray Gell-Mann [Caltech). 1858. -
Published in Phys.Rev. 108 (1858) 193-198 V A’ CVC

The axial vector current in beta decay
Murray Gel-Mann, M Lewvy. 1860, PCAC, SU(Z)VXSU (2)A
Fublizhed in Nuove Cim. 16 (1960) 705

Symmetries of baryons and mesons
Murmay Gell-Mann {Caltech). 18962,
Published in Phys.Rev. 125 (1962) 1067-1084

Y. Neeman, NP 26 (1961) 222

The Eightfold Way: A Theory of strong interaction symmetry
Murray Gel-Mann [Caltech). Mar 19&1. 48 pp.
CTSL-20, TID-12808

SU(~7’)flavour

Unitary Symmetry and Leptonic Decays

Nicola Cabibbo (CERM). Jun 1983. 3 pp. Cabibbo Theory
Published in Phys. Rev.Lett. 10 (1963) 531-533

A Schematic Model of Baryons and Mesons
Murray Gel-Mann (Caltech). 18964.

Published in Phys.Lett. B (1064) 214-245 quarks

An SU(3) model for strong interaction symmetry and its breaking. Version 1
G. fweig (CERN). Jan 17, 1964,
CERN-TH-01



Other great papers were also around but not widely known

. Partial Symmetries of Weak Interactions )

S.L. Glashow (Copenhagen U.). 1961.
Published in Nucl.Phys. 22 (1961) 579-58B

Ml dfA ARdAPAAAAA FrAAiRd AAd e[

A Model of Leptons >

Steven Weinberg (MIT, LMNE). Mov 18967, 3 pp.
Published in Phys.Rev.Lett. 19 (1967) 1264-1266

Weak and Electromagnetic Interactions

Abdus Salam {Imperal Coll., London & ICTP, Trieste). May 1968, 11 pp.
Published in Conf.Proc. CEED519 (1968) 367-377

J

Unified weak and electromagnetic interactions without neutral currents
Howard Georgl, Sheldon L. Glashow {Harvard L), 1972,
Published in Phys.Rev.Lett. 28 (1972) 1404

Dynamical Model Of Elementary Particles Based On An Analogy With Superconductivity. |

Yoichiro Mambu, 3. Jona-Lasini (Chiceago U., EFI). 1961.
Published in Phys.Rev. 124 (1961) 24B-254

Field Theories with Superconductor Solutions
J. Goldstone [CERM). 1961,
Published in Nuovo Cim. 19 (1961) 154-164

Broken symmetries, massless particles and gauge fields N
PeterW. Higgs (Edinburgh U.). Sep 1964. 2 pp.
Published in Phys.Lett. 12 (1064) 132-123

Broken Symmetries and the Masses of Gauge Bosons

Pater W. Higgs (Edinbungh U.). Oct 1964, 2 pp. >
Published in Phys.Rev.Lett. 13 (1964) 508-508

Broken Symmetry and the Mass of Gauge Vector Mesons
F. Engler, R. Brout (Brussals U.). 1964, 3 pp.
Published in Phys.Rev.Lett. 13 (1064) 321-222 _J

SU(2)xU(T1)
(&)
0(3) vV,

\E")

Spont. symm. breaking

BEH



Moriond 1966

Among th. papers, for example,

M. Gourdin

presented a review of
sum rules derived from
the algebra of currents
of great interest then
and still now

e.g.
Adler sum rule
Cabibbo Radicati sum rule

<

-2.

GOURDIN SOME APPLICATIONS OF THE ALGEBRA OF CURRENT

TO ELECTROMAGHNETIC INTERA CTIONS
A= S RILE ‘-.u FOR E_F.S""l"fF‘RI"'EULTT“L

M. Gourdin ‘66

Sum yules imvelving alactrnprnductin-n moactions on protons

(1 - TwmorweTron |

e
]eii'é- 9+.«]

- whore I' ia any arbitrary unobaerved compoaite aystem = can be obtained
uzing the methed rirat descrited ty M.‘Lerrl] for high emergy neutriro reactions.
Thia possibility, pedinted ocut by Bm:.ch:lat{ﬂ, is intereating, in eleetroproduc-
tion becsuse in the ome pheton exchange approximation, electroprodustion and
photoproduction proceeses are oimply related as shown in Fig, 1

-

e |

=11-
REEFERENCE 3

(1) 5.L. Adler, preprint CERN, TH 593 (1965) 0
(2) o, Bouchist, privete communication

(3} M. Gourdin, Muove Ciments 21, 1064 (1561}
Muove Cimento 37, 208 (1965)

{4) WX, Rosentluth, Puys. Rev, T4, 615 [1%0)
(5} M. feurdin, Muowo Cimente, 36, 128 (1565)
(6) R.F. Dashen and M, Gell Mann, Phys. lett,
(7) ¥, Cabibho mnd L. Esdicatd, preprint CERN

{B) & deutarcn targat for instanse emnnot be u

M. Gourdin
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M. Courdia D Selifd - Th, SALIN, Introductiom i la photoproduction
G. Monpesster 1. Tean Thanh Van —> poer das Energies inffeicurcs aw (el 2
1 g n phocoproduct Lom 16
Laboratolee de 1"#fecélErateur Linfalve, {irsay g g - T e "
*
, . o, THEILLE, Thoroproduccion de o sur le pootoo
. Aubere §.  Julilan entre 300 et 750 HaV 38
a Migust in T, Heckel h 1 & : I'h
) : ; - . HEMKEL, Douhis photoproductisn do o sure L
LS D& ronend I, Hgiyen Hpgoe drofing ' Al
B. Toogue 1. Peree-T-Jorha du mE il
- : s ! L
5 s Pty T. DELCOVRT, Thotoproductlom du 50m
I Ganlchot i Treilla - G MIZNESSIER, La preduccion de n 'Bt__l'li analyses
en diphasape de Lo diffusion pi-nucléoa 55

R. Crodsetere
—> M, COURDIN, Fhotoproduction des mézone vectoriels 68

K.  Wioh Mag iD - HAUTES MUCRGIES &1

= AP, CONTOGOURLS, Topiles in LRegre pole theory and

Aoboratoire de Phygique Théorique, Sardeaux high enerpy acatterm A
H.  Rimpaule
- l = i, DELLETINI, lladron scattee.~7 at lacge mmomenCum
Lransfers 29
Eralo Palycechnigue
= . DELLETINY, Polarization phenomena 1o kiph enersy
L de Calan U,  Hpgupen Ehae hadren scattering 111
C.E RN _> - L, BERTOCCHI, Mathode of obtaining the phase of the
Bt acpttoring amplitude at high enerpgics 126
e el
lecini i Marcin _> = L. BERTOCCH], Double Regpe model for high enerpy
Ly Dorcochi TH Salin collisions preducing three final particlas 157
NESY 2 '
{Uamloue ) III - LOTS DE SYMETRIE EY [ VIOLATION LEL
: krenbind = J. PEREZ=Y=JORGA, Validicd de 1'¢Llectrodynamigue

equan £ Lgue 160

=dfisrune, Tnstitut flir Kxperimentalic Roenphy s ik

= CoAy PIKETTY, Violation do 1" invarisnce par ©

W Selunidt dons les interactions éleeCromagmétigues 177

Fryacac

L) Sllvemtring



Evidence for the 2 pl Decay of the k(2)0 Meson

J.H. Chnstenson, J.W. Cronin, V.L. Fitch, R. Tuday (Prnceton W), Jul 1964, 3 pp.

Published in Phys.Rev.Lett. 13 (1964) 13B-140

CP Violation is now
a main topic at Moriond

1967

e+e- and pp
machines

The Rencontre becomes
more international and

with a wider and deeper
scope.

More papers in English

Experiments at

* H GOUEDNCH e guptopral e gles mesongs K nentrog &

AyiH: Cr beA dlldire st 202

ALUEERY ) Aspece supltrimental des ddsintégracions
dicu K 203

CP Violation tomz 2

[y AHHEALL DY, COLLTSTOH 215

/ = o B, AUGDSTIN, Fxpériencos sur les anncoux de cellisgion
AL i1k

A, MARTIH, Rapéricnces passibles avee Les sannegux de

callision proton-proton oo CERN 237

L} SILTET S BIVERS (EXPEEIMENT AL }Zj_ 243

Ik iiii-.]:i.'i-'I.Tl:TI.. Confironce de Dubnz 197 sur les inter 244
actionsg ©lecErumapgniotigues 4 basse ¢b movenne énerpies

= ¥, HBILVEETRINT, Experiments at Frascati 264
- [iv EREHBIEL, Rpcent cxperiments ot DESY 208
- ¥ SILVESTRINI, Hewtral Decavs mode of the w EN

- AL, RFNEN KHAG, Desintéprattons Sleactromagnotd e g

dea bhnaons 331
V1 = SHIETS DIVERS (THEOETIQUES ) &3]
= A, MARTIN, Propriécés analviiques do | aoplitude de
_> dilfwaton 350
’ Jo TRAH THANE VAN, La diffuslion Elascique plon-
deubecon 361

= B WIHIN MAll, Apergus for la situation actueslle dans

La diffusion baryor-bacyon 6

1, B fateractions &leceromagnitiques ot faiblas

dins la théerle da Deolscrap 0z
—> FoU. RENARD, Yodole des quatks et pransitions &lectro—

magmnd g es G4
VL1 - QOHCLUSEON 837

Ao MARTEN, Conclusions 4348



TAELE DES HATLERES

TME 1

- —

1968

Regge poles were

I - EXPOSE D'INTRODUCTION

a hot issue

—p - M. JACOB, Leg Problimes Actuels de la Phvalque des
Houtes Energlas.

II - INTERACTIONS ELECTROMANETIOUES

= J, MOOH, Les Expiriences de Fhysique Auprds des
fnneaut de Collisions d"Electrons,

I

TRAN N. TRODNG, Electromagnetie Form Factor of
n Mepom.

.*

M. LE BELLAC; FPhotoproducticn et Piles de Regpe

- B. GROSSETETE, Projet d'Expérience

un
Falsceau de Photons d'Annihilation.

¥ F.M. BEMARD, Symftries Internes en Interactioms
Eloctromagnétiques.

_> = V. SILVESTRINI, A Beview of Tests of Quantum
Electrodynanics.

= J,KU¥TE,; Développements Multipolalires GEnéraliss,

= J, DUCLOS, ExpEvlences de Partieculee ElfZmentalres
Prévues 4 1'AccElérateur LinEaire de Saclay {(A:L.5.).

= V., BILVESTRINI, Experimeénts at the Frascatl Electre-
aymehrotron.,

= V.H. WALTHER, The Interpretatiom of Some Recent DESY
Experiments in Terms of the Vector Demdnsncs Modal.

= [ BEWAKSAE, Chambres 8 Streamers,

1

111 - BESOHANCES

- ti antre P!-E-ﬁ.i'ﬂl. 11'-'-: Felations
P Eﬂ-l mT:ra Charges ot la Thiorie de la

' est-ce gu'une Résonamce ¥

Iv - PHYSIQUE DES HAUTES EHERGIES

J, TRAN THAWH VAN, Minima Pelits
¢ = -1 dang les Bfactions

COEpEs

ajectolres

- B. DAUGERAS, Diffusion sur Hoyaugs

- H. WAVELET, Propriftés d'inalycitd des Amplitudes

—> d'HElicité 3 Deux Corps.
wle de la Productlon Multiple
_’ Flcation \des asmplitudes de 1la Vaoie
Directés
Contributlions
- i i, Siperation Expérimentale dea
E FE‘;Lit-E-'Hatu:ﬁllt sy hntinaturelle aux Sections
—> Efficaces.
¥ = INTERACIIOHS FAIGLES
—_-—-___
> - M. QOURDIN, le Modéle Super Falble de la Violation de
FiEl

- ¥, DRISSON, LE DONG at P. PETIAU, Les Facteurs de
Forme Faibhles des Hisons K.

Détermination
= ¥, BRISSM, LE DOHG et . PETLAD, _
::péri:ﬂnt:la des Facteurs de Forme dans las Déslm

tEgrations K,y et Kaae

155

156

175

187

184

193

200

211

19

225

231

232

25l

258

>



1968 (continued)

= T, STEIHBI.EE:EH: Soma Recent Experiments on the Charge

- 3:‘}:-::3:::.- in Kfs Decay and the Superweak Madel of CP i
More and mOre the talks _> = J. SIEIMBERCER, Sugpestien for a Method of Measuring
are focussed On the _> - :':! :E‘f::fmﬂ::::‘du Courante. i:i
hottest problems
V1 = OCCLUSION
= F. LUREAT, Conclusions, 285

CP violation

and

Regge Poles
Algebra of currents

ELEMENTARY PARTICLES OF CONVENTIONAL FIELD THEORY AS REGGE POLES

M. Gell -Mann
California Inatitute of Technology, Pasadena, California

and

M. L. Goldberger
Palmear Physical Laboratory, Princeton University. Princeton, Mew Jaraey
(Received August 20, 1962)

1962

<

Gell-Mann,
the leading theorist,
was pushing both

Light-Cone Current Algebra,
7° Decay, and e*e™ Annihilation
W. A. BarDeen

H. Fritzscu
M. Gerr-Marnn

1973

<
A
2
s
§



Moriond: success based on an original format

® Focus on phenomenology

® Emphasis on direct communication between
experimentalists and theorists

® Much space devoted to informal discussions

® Visibility offered to young researchers

At the time there were great schools in Europe like Erice,
Les Houches, Schladming... and big conferences like Rochester,
but the Moriond format was original and unique.



From 1970 Moriond goes to Meribel (later to Flaine, La Plagne,
Les Arcs,....., La Thuile)

The number of participants becomes larger.
[A session on biology is also present,
founded by Kim Tran Thanh Van,

[later also sessions on cosmology]

In 1971 the title “sur les interactions electromagnetiques”
is dropped and becomes more general like “High Energy
Phenomenology” and changes from year to year
according to the then hottest subjects

(by now all papers in english).

Main format becomes two sessions in 2 weeks (EW and
@ Strong)



Le Journal de Physique Colloques

The ‘71 Proceedings are

RENCONTRE DE MORIOND

Phénoménologie des Interactions Faibles et Electromagnétiques ava i I a b I e e I e Ct rO n i Ca I IY!

+ 1.-BIOLDGIE s
A PROPOS DU CODE GENETIQUE  p. C3-5

1. TAVLITZKI + AN EXTENDED VECTOR DOMINAMCE MODEL : ITS IMPLICATIONS ON MESON DECAYS AND e* 0" ANNIHILATION INTO HADRONS
POF file {400.0 KE) 0.03-03
A BRAMON and M. GRECO
& IL - INTERACTIONS FAIBLES Abstract | PDF file [308.8 KB)

SOME IMPRESSIONS OF EXPERIMENTAL PROGRESS IN WEAK INTERACTIONS  p. C3-13
—pp  lames W. CRONIN

Abstract | POF file (273.7 KB) * NEW RESULTS IN THE QUARK PARTON MODEL p. C3-99
_> 0. NACHTMANN
+ CABIBBO THEORY p.(3-17 Abstract | POF file (271.7 KB}

_> C. JARLSKOG
Abstract | PDF file (598.9 KB}

¢ NEUTRINO EXPERIMENTS IN GARGAMELLE p. C3-105
. ; P. MUSSET
. ?c;fﬁgggss FUTURES DE DESINTEGRATION LEPTONIQUE D'HYPERONS  p. C3-27 Abstract | POF fle (093.8 KB}
Abstract | PDF file {354.6 KB)

+ NEUTRINO IDENTITY p. (C3-100

» LEPTONIC K DECAYS p.(C3-33
—» koo —»> i't.L' GMSHPg;vﬂ 177.8 kB)
Abstract | FDF file (B99.1 KB) stract | POF file (177.8 KE]
+ ETUDE EXPERIMENTALE DE LA DESINTEGRATION K* — n*n'etv p.C3.45 * QUARKS, LEPTONS AND WEAK INTERACTIONS p. C3-113
P. BASILE Y. ACHIMAN
Abstract | POF file (430.0 KB) Abstract | PDF file (255.0 KB}

* FACTEURS DE FORME DANS LES DESINTEGRATIONS Klg  p. C3-53
L. KLUBERG + EXPERIMENTAL TEST OF THE PARTIALLY CONSERVED AXIAL VECTOR CURRENT HYPOTHESIS p. C3-117

Abstract | PDF file (289.9 KB) Ji-L. MASNOU
Abstract | POF file (202.9 KB}

+ CP VIOLATION IN NEUTRAL KAON DECAYS p. C3-59

1. P. REPELLIN
Abstract | POF file (469.3 KB) + THE MUD EXPERIMENT p.(3-123

J.-M. GAILLARD
Abstract | POF file (90,64 KB}
« CP VIOLATIOM OUTSIDE THE I(n-[M.ﬁTH]SY‘.s'I'EM p. C3-67 M - t -
1. ILIOPOULDS
_> Abstract | PDF file (2687 .4 KB) + TV, - CONCLUSION a I n O P I CS
SUMMARY TALK p.(C3-125

THE AS = AQ RULE  p. C3-7 -— C. G. CALLAN . =
" Towes i i > | PDF file (252.5 KE) CP violation.

Abstract | PDF file (388.6 KB) ;
Cabibbo theory.

I11. - DIFFUSION INELASTIQUE DES LEPTONS ;

>’ AN ELEMENTARY i e SRR — p. 377 Speculations on the fundamental structure of
—p 4 DERDIULA ; .

Abstract | PDF file (663.9 KB) weak Interactions.

K-Meson decay.

V. SILVESTRINI D&Ep inelastic Processes.

+ et " INTERACTIONS AT HIGH ENERGY. EXPERIMENTAL RESULTS WITH ADONE p. C3-87
Q Abstract | PDF file (337.0 KB}



Hotel le Lac Bleu, Meribel

Mr Raiberti,
owner of
the Hotel, with
R. Peccei ‘72

<

Meribel ‘74



J. Tran Thanh Van_

L. Caneschi R. Peccei

Pictures from the
1972 Moriond

Al Martin and G. Kane A. Dar




The great Moriond Secretaries of the time

Secretorial

COTTEN Marie-Paule,

HANQUART Evelyne,

RIBET Nicele,

Labaratoire de 1'Acc&lérateur Lingaire,
Bitiment 200, Université de Paris-Sud,
91405 ORSAY (France).

Laboratoire de Physique Théorique et Hautes
Energies, Batiment 211, Université de
Paris-Sud, 91405 ORSAY (France).

Laboratoire de Physique Théorique et Hautes
Energies, Université de Paris-VI, Tour 16

4, Place Jussieu, 75230 PARIS CEDEX 05
(France).



The great Moriond Secretaries of the time

[The present
Secretaries
are also great:

Vera de Sa-Varanda
COTTEN Marie-Paule, Laboratoire de 1"Accé&lérateur Lingaire,
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In the early’70’s the SM theory took its final form

Weak Interactions with Lepton-Hadron Symmetry
S.L. Glashow, J. lliapoulos, L. Maiani (Harvard L) 1870,
Published in Phys.Rev. D2 (1070} 1285-1292

Regularization and Renormalization of Gauge Fields

Gerard 't Hooft, M.J.G. Veltman (Utrecht L) 18972, EW
Published in Nucl.Phys. B44 (1072} 180-213

An Anomaly Free Version of Weinberg's Model

C. Bouchiat, J. liopoules, P. Meyer [Orsay, LPT). 1872,
Published in Phys.Lett. B3B (1972) 518-523

Advantages of the Color Octet Gluon Plcture

H. Frtzech, Muray GallkMann, H. Leutwyler (Caltech). 1973. QCD
Published in Phys.Lett. B4T (1973) 365-36B

And also Grand Unification was conceived

Unity of All Elementary Particle Forces

H. Georgi, S.L. Glashow (Harvard U.). Feb 1974. 4 pp.
Publizhed in Phys.Rev.Lett. 32 (1974) 438441

/
Unified Lepton-Hadron Symmetry and a Gauge Theory of the Basic Interactions G UT S
Jogesh C. Pati (Manyland U.), Abdus Salam {ICTP, Tnaste). Aug 1873. 12 pp.

Fublizhed in Phys.Rev. DB (1973) 12401251

Lepton Number as the Fourth Color

Jogesh C. Pati (Maryland L}, Abdus Salam {ICTP, Trieste & Impenal Coll., London). Jan 1974, 35 pp.
Published in Phys.Rev. D10 (1974) 275-289, Erratum-ibid. D11 (1975) T03-703



The late ‘60’s - beginning of ‘70's mark the birth of QCD

On the theory side:

Parton QCD Light Cone
model

field theory Operator Exp.
Bjorken Fritzsch- Wilson
Paschos Gell-Mann- Brandt-
Feynman Leutwyler Preparata
Quarks Asymptotic Ren. Group.
Gell-Mann freedom Gell-Mann-Low
Zweig , Callan-
Greenberg t Hooft Symanzik
Gross-Wilczek

Politzer



Crucial contributions came from decisive experiments

SLAC experiments on DIS

VoLUME 23, NUMBER 16 PHYSICAL REVIEW LETTERS 20 OcToBER 1969

OBSERVED BEHAVIOR OF HIGHLY INELASTIC ELECTRON-PROTON SCATTERING

M. Breidenbach, J. I. Friedman, and H, W, Kendall
Department of Physics and Laboratory for Nuclear Science,*
Massachusetts Institute of Technology, Cambridge, Massachusetts 02139

and

E. D. Bloom, D. H, Coward, H, DeStaebler, J. Drees, L. W, Mo, and R, E. Taylor
Stanford Linear Accelerator Center,t Stanford, California 94305
(Received 22 August 1969)

Results of electron=-proton inelastic scattering at 6" and 10° are discussed, and values
of the structure function W, are estimated. If the interaction is dominated by transverse
virtual photons, vW, can be expressed as a function of w =2Mv/¢* within experimental
errors for ¢*>1 (GeV/c)® and w >4, where v is the invariant energy transfer and ¢* is
the invariant momentum transfer of the electron. Various theoretical models and sum
rules are briefly discussed.

e+ e- annihilation below and around the charm Er‘;‘:z:'t?"‘c’k

@ (still to be discovered) threshold CEA



1969: first evidence of approximate Bjorken scaling
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Fig. 7. — A compilation of available data on deep inelastic e+e~ annihilation into
hadrons. E is the centre-of-mass emergy per beam. If zealing is true By should be
asymptotically a constant: E, = o{ete—— multihadrons)jo{ete-— utp-); a Novosibirsk,
e Fraseati pr group, x Fraseati vy group, o Frascati boson group, o CEA,



The general acceptance of QCD starts with the Nobel winner
papers by Gross & Wilczek and by Politzer in 1973

Ultraviolet Behavior of Non-Abelian Gauge Theories*

David J. Grosst and Frank Wilczek

Joseph Henry Laboratories, Princeton University, Princeton, New Jersey 08540
(Received 27 April 1973)

It is shown that a wide class of non-Abelian gauge theories have, up to calculable loga-
rithmie corrections, free-field—theory asymptotic behavior. It is suggested that Bjorken
scaling may be obtained from strong-interaction dynamics based on non-Abelian gauge

symmetry,
Reliable Perturbative Results for Strong Interactions?*

H. David Politzer
Jefferson Physical Iaborvatories, Havvard Universily, Cambridge, Massachusetts 02138
(Received 3 May 1973)

An explicit calculation shows perturbation theory to be arbitrarily good for the deep
Euclidean Green's functions of any Yang-Mills theory and of many Yang-Mills theories

with fermions, Under the hypothesis that spontaneous symmetry breakdown is of dynami-
cal origin, these symmetric Green’s functions are the asymptotic forms of the physical-

ly significant spontaneously broken solution, whose coupling could be strong.
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Volume 63B, number 2 PHYSICS LETTERS 19 July 1976

CHARMED QUARKS AND ASYMPTOTIC FREEDOM IN NEUTRINO SCATTERING

G. ALTARELLI, R. PETRONZIO

Istituto di Fisica, Roma, [taly
Istituto Nazionale di Fisica Nucleare, Sezione di Roma, Iraly

and

G. PARISI
Istituto MNazionale di Fisica Nucleare, Frascati, Italy

Received 24 MH

Asymptotic freedom and charm production are both important ingredients for a theoretical analysis of neutrino
cross sections. We study in detail the Q? dependence of integrated quantities like cross sections, y-distributions and
{x) values. Deviations from scaling are quite substantial in the present energy range.

This paper contributed to downgrading the “y-anomaly”
from a signal of new physics (right-handed charged currents)
@ down to a charm threshold + QCD-logs effect
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QCD improved parton model

DEEP INELASTIC PROCESSES IN QUANTUM CHROMODYNAMICS

G. ALTARELLY
AN INTRODUCTION TO SCALING VIOLATIONS . Istitute di Figica — Universitd di Roma
Istitute Ragiopale di Figica Bucleare

G. PARIST Sezione di BRoma.

Laboratori Naziconali di Frasecati
Frascati (Ttaly)

Abstract: The theory of scaling viplations in deep inelastic scatter-
ing is presented uzing the parton model language ; intuitive physical
arpuments are used as far as possible, In the comparison between
theory and experiments particular attention is payed to the conse-
quences of the opening of the threshold for charm production,
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The third generation

1976 1977

t
EVIDENCE FOR, AND PROPERTEES OF, THE NEW CHARGED HEAVY LEPTON
HOW MANY QUARKS ARE THERE 7

Martin L[, Perl
Stanford Linear Accelerator Center
Stanford, Californiaz 94305, USA

Haim HARART

Weizmann Institute of Science
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the T lepton

CP Violation in the Renormalizable Theory of Weak Interaction
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Published in Prog.Theor.Phys. 49 (1973) 652-657

@ the CKM matrix
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In time practically all good particle physicists have
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