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Celebrating also the galaxy of physicists
of the BIll — Orsay — Saclay
collaborations in the 70s






The Joy of Electron scattering in the 70s
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Origins

1950’s Robert Hofstadter

Nobel Prize in Electron scattering

He is at the origin of the collaboration

between B. Frois and D. Gogny in 1974
1970 BBG Nuclear Matter in RMP

1960’'s The construction of a fusion

facility in Cadarache is delayed.
" ! r S Y Orsay group plays a leading role in the

CEA decides to build an electron new generation HF calculations and Vnn
scattering facility (ALS). 5
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Vnn and

nuclear
structure

Gerald Brown goes to England in
1950 on what he thinks is a Fulbright
Fellowship. The fellowship is
withheld, and Brown, who had been a
Communist while a student at Yale in
the late 1940s. He decides to take a
job at the University of Birmingham
and stays in England.

Nicole Vinh-Mau is one of his
students. She is my professor in
Bordeaux at the end of the 60’s. 6



Daniel Gogny develops his finite range force
with his group and his HFB calculations in the 70’s
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Hartree-Fock-Bogolyubov calculations with the D 1 effective interaction
on spherical nuclei

J. Dechargé and D. Gogny

Service de Physique Neutronique et Nucléaire,
Centre d'Etudes de Bruyeres-le-Chatel,
Boite Postale No. 561, 92542 Montrouge Cedex, France

Received 3 August 1979

A self-consistent approach allowing the introduction of pairing into a comprehensive study of the bulk as well
as the structure properties of nuclei is presented. It is emphasized that the density-dependent effective force
used in the calculations reported here does permit the extraction of the mean field and the pairing field in the
framework of the Bogolyubov theory. First, a brief review of Hartree-Fock-Bogolyubov formalism with density-
dependent interactions is presented. Then the derivation of the effective interaction is explained and some
details concerning the nuclear matter properties are given. Finally, we report the studies on spherical nuclei
with special reference to the pairing properties. In order to demonstrate the versatility of our approach a
comprehensive study of various nuclear properties is given. In view of the abundance of results obtained with
our approach we plan to report the results on the deformed nuclei in a future publication.

NUCLEAR STRUCTURE Density-dependent Hartree-Fock-Bogolyubov (DDHFB) approximation applied to
the calculations of the structure of spherical nuclei: binding energies, pairing correlations, density
distributions, magnetic form factors, and quasiparticle spectra.

©1980 The American Physical Society

URL: http://link.aps.org/abstract/PRC/v21/p1568
DOI: 10.1103/PhysRevC.21.18568



1975-1985
‘wealth of electron scattering datﬁ'@
-w' A powerful interaction between




Is the shell model valid

IN the nuclear interior ?

Maria Goeppert-Mayer

Magic number nuclides

Number of protons 2 8 20 28 50 82 126
+He 160 “9Ca S8Ni  128p  204Ph
170 42Ca 60N 1148 206phH
180 43Ca 61 N{ 1158 207Ph
44Ca 62Ni 116Sn  208Ph
46Ca 64Nj 1175
43Ca 1155n
119Sn
IZDSn
I zzsn
Iz ‘Sn
Number of neutrons 2 8 20 28 50 82 126
iHe 1SN 368 48Ca 86K r 136Xe  208Ph
160 7Cl 50Tj 87Rb 138B,y 20981
3BA sIy 838Gy 139 5
9K s2Cr 8oy 140Ce
WCa 54Fe 9Zr 141Pp
9zMo 142N d
144Sm

Fig. 1. The magic numbers.
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1970 : Meson exchange currents ??

Rho and Brown

d’c /dQ.do [cm?/st/MeV]
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d’c /dQ.d® [cm?/sr/MeV]

1985 Evidence for meson-exchange
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Vacuum tight passage for

To cryogenerator
electrical connections

1985
Blll-Saclay
Tritium
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Cooling at 21 K by Fast shut down system

liquid hydrogen

Copper heat exchanger | IS Eh e 4|

Thin windows

f
“.. —W; | .
7~ 48— Confined tritium volume

incident electron pbeam

Expansion vessel Thin window

Thermal insulation Secondary
vacuum volume




d’c /dQ.do [cm?/sr/MeV]
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Validity of meson description of NN
potential confirmed up to (1 GeV/c)?

"N Electrodisintegration
Ly of the deuteron at

i 8 threshold

Nucleons
only
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Nucleons + Mesons
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Isovector magnetic
magnetic form factor
A=3
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INPC98
The young generation Is ready

Towards the twentyrfirst cemtury

International
Nuclear Physics
Conference
August,24+> 28
1998 /Paxris/France

Supported by : DSM/CEA, IN2PI/CNRS, IUPAP

I Conference
Frédérique Dykstra, Institut de Physique Nuciéaire, F-91406 Orsay codex, France
Tok 33 (0) 169157318, Faxs 31 (0) 149156470
E-mai inpe?g@in2pl.fr World Wide Web: hitp:/ frlinpcth
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The world needs new sources
of energies
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thin our reach

IS WI

lon power |

JET Fus
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| ast week In Brussels:

Looking forward
to building ITER
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ITER in
Cadarache

Inertial fusion with LMJ is
also an extraordinary
challenge
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