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Nuclear physics in the 1930s
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Iréne and Frédéric Joliot-Curie in their laboratory in 1935
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Hiroshima (August 6, 1945)
The New Lﬂgrk Times. [oo
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Atomic Energy Commission (AEC)

Summer 1946
Atomic Energy Act

August 1, 1946
President Truman
Signing of the Atomic Energy Act

Set up in January 1947




Commissariat a I'Energie Atomique
CEA

October 18, 1945
Creation by "Ordonance” of the "Gouvernement provisoire”
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Inauguration of the ZOE pile
Fort de Chatillon

Raoul Dautry, Frédéric Joliot
Maurice Surdin
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Commissariat a I'Energie Atomique
CEA

1952 - Inauguration of the
“Centre d'Etudes Nucléaires" (saclay plateau)

1958 - Saturne
the CEA's
3 GeV proton synchroton




Commissariat a I'Energie Atomique
CEA

1952 - Inauguration of the
“Centre d'Etudes Nucléaires" (saclay plateau)

Pierre Radvanyi

LNS
"Laboratoire National
Saturne”

(Active from 1978 to 1997)

.

MIMAS, Injector to the synchrotron Saturn 2




Centre National de la Recherche Scientifique
CNRS

October 19, 1939
Creation by a "Décret“of the President Albert Lebrun

Director
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Frédéric Joliot Georges Teissier Gaston Dupouy
1944 - 1946 1946 - 1950 1950 - 1957
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Conseil Européen pour la Recherche Nucléaire
CERN

December 1951
Creation during an intergovernmental meeting of UNESCO in Paris

July 1953 September 1954
The convention was signed CERN officially came into being

(Subject to ratification On 17A May 1954 ‘rhe flr's‘r shovel of earth w'as dug
by 12 states) on the Meyrin site in Switzerland

Source : The history of CERN : https://timeline.web.cern.ch/timeline-header/89



Year 1954 in France

June 1954
"Secrétariat d'Etat a la recherche scientifique et au progres technique”

Henri Longchambon

= | Henri Longchambon delivers the
inaugural speech to the Superior
| Council for Scientific Research

December 22,1954 |

1962 - 1969 Ministére d'Etat chargé de la Recherche scientifique
et des
Questions atomiques et spatiales



1954 - Proposals for new accelerators

Irene Curie

A proton synchrocyclotron
with the Dutch company Philips

Yves Rocard

A linear electron accelerator
with the French company CSF

Iréne Curie Yves Rocard
Director of the "Laboratoire Curie” Physics Laboratory of ENS
of the "Institut du radium” (Ecole Normale Supérieure)

Paris Paris



Choice of land in Orsay

Orsay - Entrance to the
"Chateau de Launay”

1976.

“Ligne de Sceaux"
(Suburban train)




Laboratoire de physique nucléaire d'Orsay

Director
Irene Curie until March 1956

Frédéric Joliot until August 1958



1955 Laboratoire de physique nucléaire d'Orsay




1956 Laboratoire de physique nucléaire d'Orsay




1957 Laboratoire de physique nucléaire d'Orsay




1958 Laboratoire de physique nucléaire d'Orsay




1958 Laboratoire de physique nucléaire d'Orsay

Le nouveau centre de recherches
fondamentales en physique nucléaire

d’ORSAY

ET LA FORMATION DES CHERCHEURS

par Frédéric JOLIOT-CURIE

Professeur au Collége de France et i la Faculté des Sciences, Directeur du Laboratoire de Physique Nucléaire d’'ORSAY

Frédéric Joliot-Curie : "Le cadre naturel en pleine verdure ou régne le calme est favorable aux
recherches fondamentales”



Laboratoire de physique nucléaire d'Orsay

La recherche et I'enseignement

en physique nucléaire au Centre d’ORSAY

par Jean TEILLAC

Professeur a la Faculté des Sciences de Paris

Laboratoire de Physique Nucléaire du Centre d’ORSA}Y Jean Te” IGC

L’équipement des laboratoires de

physique nucléaire au Centre d’ORSAY

par Michel RIOU

Chef de Travaux a la Faculté des Sciences de Paris

Laboratoire de Physique Nucléaire du Centre d’'ORSAY

Michel Riou




1958 Nuclear physics at the Orsay Center

Particule accelerators

1 - Synchrocyclotron built by Philips

Internal beam since June 4, 1958
External proton beam of 156 MeV soon expected
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Synchrocyclofron (HF side) Measurement and control room



1958 Nuclear physics at the Orsay Center

Particule accelerators

2 - Cyclotron of the Collége de France

transferred to Orsay in April 1958
Deutons 7 MeV
Alphas 14 MeV

3 - A variable energy cyclotron

Currently under study
Heavy ions (C, N, O, Ne) 100 Mev (even more)



1958 Nuclear physics at the Orsay Center

Particule accelerators

4 - High voltage generators

- Cockroft-Walton generator of 150 (-> 300 kV)
- Another of 600 kV built by Sames in Grenoble
- 4 MV generator studied by the Swiss company Haefely

600 keV electrostatic generator



1958

Electromagnetic isotope separator

Nuclear physics at the Orsay Center
Experimental setups

Physics room with its detectors
and 50 or 100 channel analyzer



1959

Université de Paris

Institut du Radium

Physique nucléaire
Radiochimie

Annuaire du Laboratoire
Année 1958 - 1959

Laboratoire CURIE Laboratoire JOLIOT-CURIE

11, Rue Pierre Curie 15, Rue Georges Clémenceau
Paris b5°¢ a Orsay (S. et 0.)



1966

Faculté des Sciences de PARIS et d’ORSAY

INSTITUT DE PHYSIQUE NUCLEAIRE

Annuaire 1966

Laboratoire CURIE Laboratoire JOLIOT-CURIE

11, Rue Pierre Curie 15, Rue Georges Clémenceau
Paris b5°¢ a Orsay (S. et 0.)



1966

FACULTE DES SCIENCES
DE PARIS ET D’ORSAY

Institut de physigue nucléaire

1- Laboratoire Joliot-Curie

(15 rue Georges Clémenceau 91-Orsay)

2- Laboratoire Curie

(11, rue Pierre et Marie Curie Paris beme)

3- IPN de la Faculté des Sciences de Paris
(9, Quai Saint Bernard, Paris beme)

4- Laboratoire de Chimie

(4, rue de la Convention 94-Arcueil)



1971 UNIVERSITE DE PARIS-SUD

Institut de physigue nucléaire

15 rue Georges Clémenceau 91-Orsay

March 21, 1970
Suppression of the University of Paris
Creation of 13 universities

April 14,1971
Creation of IN2P3
Institut national de physique nucléaire et de physique des particules



1971 UNIVERSITE DE PARIS-SUD

Institut de physigue nucléaire

15 rue Georges Clémenceau 91-Orsay

Laboratory staff

A community of :
Around 200 researchers
Some 450 technical and administrative collaborators

Accelerators
Synchrocylotron 160 MeV Proton

Heavy Ton Variable Energy Cyclotron

Van de Graaff tandem MP (Replacement of the 4 MeV
Van de Graaff stopped at the end of 1971)

Source : Maurice Jean (Director 1966 - 1974) "Annuaire 1971"



Synchrocylotron

Example of operation | el e
Year 1966 Study of cross sections and polamza‘rlon (1966)

- Physics on the beam .. et 2923 NOUPS
- Radiochemistry (Ir'r'adla’non of 380 targets)......654 hours
- Technical improvements..............c.ccovevrcerceneee.... 856 hours

- Annual maintenance..............ccocooveeeeeee . 343 hours
-Breakdowns.........cocooooeeeeeeeeeeeeeeeeeee e 272 DoUrs



Synchrocylotron
December 1972 - Major renovation project accepted

May 1975 - Operation stopped
1978 - Gradual restart for the experiments



Synchrocylotron

July 1990
Transfer to the CPO (Orsay Proton Therapy Center)
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Proton therapy treatment for eye cancer




Heavy Ion Variable Energy Cyclotron
CEV (Short name used for CEVIL)

1955  First ideas
1957 Order of the magnet

1965 (April)
Internal beam

1966 (Autumn)
Beam for experiments

, View inie
Source : René Bimbot "IPN : un cyclotron pour les ions lourds”. the cyclotron
La revue pour I'histoire du CNRS N°20 (2008)




Linear accelerator injector for cyclotron
CEV- short name still used instead of the official "ALICE"

1966 Finalization of the project
(Coupling of 2 accelerators)

1969 Delivery of the
linear accelerator

Source : René Bimbot "ALICE ou la percée des ions lourds”.
La revue pour I'histoire du CNRS N°22 (2008)

Linear accelerator
used for the injection
into the cyclotron




Towards electrosatic accelerators

Late 1930's - Ivry

“Laboratoire de synthese atomique”
(formerly "Laboratoire Ampere")

High voltage of 3 MV

S e

1960's - Orsay

4 MeV
Van de Graaff

3 MV generator
(Photo Doisneau published in 1942)




Van de Graaff Tandem MP

1966 Start of the studies

End of 1972 Operation at 8 MeV
1975 Operation at 13 MV
.. And finally 15 MV

Deliver‘ of the Tandem to Orsay in 1971
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15MV Van de Graff Tandem Accelerator




New accelerator project including theTandem

Proposed lay-out of the
accelerator

June 1980

Start of the studies for a
Superconducting Cyclotron
with the Tandem as injector

Batiments existants
Phase 1
Phase I

Bat. A

Tandem

cyclotron
cryogénique —

AT

source
d’ions




1986 10 1994

Construction of AGOR

(Cryogenic cyclotron)
in the

Building 107 (formerly CEV)




ALTO (Acclérateur Linéaire et Tandem Orsay)
Twenty first century
ALTO Platform

Association with the Tandem of a
Linear electron accelerator




1975 UNIVERSITE DE PARIS SUD
LABORATOIRE ASSOCIE A I’IN2P3

Institut de physigue nucléaire

Directeur : Michel Riou

Professeur a I'Université Paris Sud

Division de Physique nucléaire Division des Hautes Energies
Directeur : Mme Nadine Marty Directeur : Marcel Vivargent
Professeur a I’Université Paris Sud Directeur de Recherches au CNRS

(74) (24)
Division de Radiochimie Division de Physique Théorique
Directeur : Marc Lefort Directeur : Mme Nicole Vinh Mau
Professeur a I’Université Paris Sud Maitre de Recherches au CNRS
(28) (51)

Number of scientists (CNRS and University)
Total : 177

Source : "Annuaire” (Activity report) 1975



1975

UNIVERSITE DE PARIS SUD
LABORATOIRE ASSOCIE A I’IN2P3

Institut de physigue nucléaire

Departure of the high energy division for the LAPP in Annecy

® - ¥y

" ¥ ey~~~ e TNy

N iy L LT

R BLLLLTTTT, e

) T LT ey R E=F - F Iy -

TNt Zv,?ts -~
. R ol N S T i
R NS
T Gy S i T S e T TR
A R T D

» « -
'ﬂ"’ "" "-' <

o VA 47 S
o M s :;“‘j- el
I s S A

“Laboratoire d'Annecy de Physique des Particules” (LAPP)

(Official creation in

January 1976)



1975 September

Government decision to build GANIL in Caen

"Grand Accélérateur National a Ions Lourds"”
(Figure in the April 1975 report)



IPN - Emergence of new laboratories

1962 Creation of the CSNSM
(Centre de Spectrométrie Nucléaire et de Spectrométrie de Masse)

- Permanent Magnet Laboratory
(CNRS Meudon Bellevue)

- Isotopic Separation and Mass Spectrometry
Team of René Bernas (IPN Orsay)

René Bernas

1980s
Instruments for
- In vivo imaging of
small animals
Luc Valentin - Clinical imaging

2006 Creation of the IMNC -
(Imagerie et Modélisation en Neurobiologie et Cancérologie)




1984

Institu

to

ep

nysique nucléaire

(Laboratoire mixte de I’Université Paris-Sud et de I’'IN2P3)

Directeur : Xavier Tarrago
Directeur de recherches au CNRS

Division de Recherche
Expérimentale

Directeur : Michel Vergnes
Directeur de recherches au CNRS

6 Groups

Physics at Synchro-Isocele

Nuclear structure by reactions

Nuclear physics with heavy ions

Nuclear chemistry

Physics at intermediate energies

Radiochemistry

Division de Physique
Théorique
Directeur : Robert Vinh Mau

Professeur a ['Université P et M Curie

"A little less than half of the
experimental work was done

on the national accelerators
GANIL and SATURNE"

Source : Xavier Tarrago
Director 1982 - 1988




1999
INSTITUT DE PHYSIQUE NUCLEAIRE ORSAY

Directeur : Sydney Gales
Directeur de recherches au CNRS

Division de Recherche (DR)

Directrice : Nimet Frascaria
Professeur Université Paris Xl

Energies intermeédiaires (ED) Intermediate energies
Interfaces Physique Biologie (IPB) Physics biology interfaces
Noyaux lons Matiere (NIM) Nuclei lons Matter

Noyaux, Déformations Exotiques (NODE) Nuclei, exotic deformations
Physique Hadronique Avec Hadronic physics with

Sonde Electromagnétique (PHASE) electromagnetic probe
Physique Nucléaire des lons Lourds  (PNIL) Nuclear physics of heavy ions
Radiochimie (RC) Radiochemistry

Structure Nucléaire par Réactions (SNR) Nuclear structure by reactions

Physique Theorique (PHT) Theoretical Pysics



Experimental setups
Examples in physics with heavy ions

1970's
CEV (IPN Orsay)

Discovery of the
“deep inelastic” reactions

5 Scientists

"Time of flight" reaction chamber at CEV



Experimental setups
Examples in physics with heavy ions

"INDRA multidetector” (In operation since 1993)

1990's

GANIL (Caen)
INDRA

Hot nuclei and
multifragmentation

50 Scientists



Experimental setups
Examples in physics with heavy ions

2000's CERN (Geneva) Quark- gluon plasma on ALICE

"Muon Arm” of the ALICE Detector
with IPNO contributions (Trajectography wire chambers)



IPN Orsay - Technical staff

At the beginning

Transfer from laboratories
Laboratoire Curie (Institut du radium)

Physique et Chimie Nucléaire (College de France)
Laboratoire de Synthese Atomique (CNRS)

Rapid growth

Recruitment of
engineers, technicians
and administrative staff

"TTA" of CNRS and "TPN"

Some of the "TPN" engineers

Around 450 people in the early 1970s
(67 engineers in 1975)



Technical staff - Organization - 1970's

Operation and development

of accelerators.
CEV/ALICE
Tandem MP
Synchrocyclotron

General technical services
Electronics for physics (SEP)
Electronics accelerator (SEA)
Mechanics (SRM)

Low temperature (SBT)

Other services
Radiation protection
Library. Edition and photography
Administrative support distributed among the different groups

CEV -Installation of a reaction chamber



Technical staff -

1970's
| i_~W T
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Design
but also =y
Manufacturing possibilities EEJ
on site » '

Electronics




IPN Orsay s‘raff in 1977

144 -Teachers - Researchers

(University) (CNRS)
(Average age : 39,5 years)

69 - Nuclear Physics (26 Univ. 43 CNRS)
51 - Theoretical Physics (25 Univ. 26 CNRS)
24 - Radiochemistry (10 Univ. 14 CNRS)

444 - Technical and administrative

Collaborators

251 TPN 174 ITA-CNRS 19 Others
(Average age : 40 years)

61 - Engineers

238 - Technicians

70 - Preparers and workers

42 - Administrative

33 - Laboratory and service staff

Source : "Information IPN" (Internal document)
N° 17 - May 1977

Meeting of IPN staff on the occasion of
the first release of the synchrocyclotron beam
in June 30, 1977




Technical staff - Organization - 1999

——RA&D Accelerators (RDA Ca)
Supra cavities

—R&D Accelerators (RDA FE)
Exotic beams

R&D Detectors (RDD)
— Low temperature (SBT)

1995
Superconducting cavities
for accelerators

Electronics for physics (SEP)
Partly Mechanics Design office (SRM)

Computing (S2I)
——Accelerator TANDEM

Radiation protection (RP)

1998

> Accelerator Department (DA) in 2000



IPN Orsay
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Many archives kept in different

- Historic Site - Archives

P B
g

Building 103

"Pigeonnier”

places in the laboratory

Significant sorting work

necessary before final archiving
Started in the 1990s
Coordination : Héléne Langevin

Scanning in progress

Building 100
Basement
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Sorting center Definitive archives



Frédéric Joliot-Curie 1958

« Il y a vingt-cing ans a peine [In the 1930s], la recherche
fondamentale avait, dans une certaine mesure, le
caracteére artisanal si favorable a I'épanouissement de la
personnalité.

La nécessité d'explorer de plus en plus profondément la
matiere a conduit a inventer des moyens techniques de
plus en plus puissants, dont beaucoup sont volumineux et
complexes. Rapidement l'artillerie langant les projectiles :
hautes tensions, cyclotron, bétatron, synchrocyclotron,
synchrotron, appareils volumineux et lourds, prit place
dans les laboratoires. Un personnel technique nombreux
devint indispensable pour assurer leur fonctionnement. (...)

Dans cette transition de |'échelle artisanale a I'échelle industrielle, il me semble
indispensable d'étre conscient de ces dangers et de trouver les conditions
d'utilisation de I'équipement qui n'étoufferont pas le chercheur.

On ne peut faire ceuvre originale a la chaine. »

Frédéric Joliot-Curie - Le nouveau centre de recherches fondamentales en physique nucléaire
d'Orsay - "L'AGE NUCLEAIRE", N° 11 & 12, July-August and September-October 1958



O
S

AR
O
Z
Aian
=

de |

n

1988 - "Amphi




	Diapositive 1
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25
	Diapositive 26
	Diapositive 27
	Diapositive 28
	Diapositive 29
	Diapositive 30
	Diapositive 31
	Diapositive 32
	Diapositive 33
	Diapositive 34
	Diapositive 35
	Diapositive 36
	Diapositive 37
	Diapositive 38
	Diapositive 39
	Diapositive 40
	Diapositive 41
	Diapositive 42
	Diapositive 43
	Diapositive 44
	Diapositive 45
	Diapositive 46
	Diapositive 47
	Diapositive 48
	Diapositive 49
	Diapositive 50
	Diapositive 51
	Diapositive 52
	Diapositive 53
	Diapositive 54
	Diapositive 55
	Diapositive 56
	Diapositive 57

