Nuclear spectroscopy in Italy: a Neapolitan beginning in
the shadow of the deer of Rhodes

Giovani La Rana
on behalf of the 'AlI'Ombra del Cervo di Rodi' Association



The first nuclear
spectroscopy

experiments in ltaly
were carried out in
the pavilion 19 of
the Mostra
2 L d'Oltremare, starting
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Since our move to

e MSA in 1997,

¥ buildings 19, 16, ‘Aula

© di Rodi' and annexed

structures have been

unused and are in a
state of complete

abandonment.
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This area saw the beginning and development of
research in Theoretical and Experimental Physics in
Naples, to which professors, researchers, students

and technical-administrative personnel have
contributed, enriching their professional skills and
human experiences.

The Association 'All'Ombra del Cervo di Rodi’, recently

established, aims at valorizing and recovering this area

(Pav.19, 20, of Rodi and the annexed structures) owned
by the Mostra d'Oltremare



Going back to the origins,
about 60 years ago....



Pavilion 19 in 1960:
the Theoretical
Physics pavilion







e 1957 -Founded in Naples
the Advanced School in

Theoretical and
Nuclear Physics (CNRN)
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April 1,1958, first lesson
given by Werner Heisenberg




e 1958 Renato Angelo Ricci comes to Naples,
contacted by Giulio Cortini, with the aim of

starting nuclear spectroscopy activities,
financed by CNEN

e 1961 The INFN Subsection of Naples is born.
Director Giulio Cortini

e 1963 The INFN Naples Section is born. Director
Ettore Pancini

e 1964 Renato Ricci leaves Naples, for Florence
and then Padua



The beginning of Nuclear
spectroscopy in Naples

1958-1962




Letter sent by Giulio Cortini to Prof. Palumbo of EURATOM
dated 13 November 1959, with attached the research program
proposed by Renato Ricci for the INFN Subsection of Naples
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13 Nevembre 1959

6C/207/59

Prof. D, Palumbo
Comnnitd Furopea
dell'inergia Atomica
Rpe Belliard 51-53
Bruxellss, Belgio.

Care Palumbe,

rispendo con un certo ritardo alla tus lettera
perché ho veluto, insiems & Ricci stabilire un programma
scientifico che corrispondesse alle esigenze da te espresse.

Tl aceludo il risultato delle nestre medifazioni
prefisando che il propesto contraito potrebbe essere firmate
sig direttamente da Ricci sia - goalera da vei preferito - da

e 4

me. Ad ogni modo la mie partecipaziome &l lavero avri carai-

tore di semplice comsuleaza e le funziom! di cape ricercators,
ingiems ai relativi emolumenti, imdicati nel progetto allegate
epetieramno a Ricel. |
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Nuire molte fiducia che eon 1'appoggio tuo e di

Medi Toratom worra accaordarci i fondi richiesti per 1'zccluso

pragattﬂ. Ad agni medo qpattn la tua visita e confido che,
nel caso che il progetio allegato presenti gqualche mancheve-
lezza, vorrai aiutarei a perfeczionmarle.

fon i pill cordiali saluti,




PROGRAMMA DI RIGARCHE DI SPETTROSCOPIA NUCLEARE PROPOSTO
ALL'GURATOM DALLA SOTTOSRZIONE DI NAPOLI DELL'IN,R.N,

¢ Spottrometr momocanall @ scintillasione completi
1 Apparato 4i misurs por coincidense o correlasioni
ﬂ#lﬂl &“&o




Rivelator! di rodiasioni A , Y o X ,
sorgenti radloattive per misure di tarstura o por ricerea,
Accoagori olottrenicd, '
Sono inoltre in corso di acquisto o di Installasions:
1 Analizsatore A impulsi smlticanale (200 o 256 canali)
Rivolatori por particelle ~ ¢ neutreni,
1 Implanto di proparasioni redicchimiche,
Vi sono fondate sperane i finansismenti ministeriali per la dotasio-
ne &y
1 Genoratore di noutroni dol tipo t(dim)a 14 MoV,
ougli scheni i docadimento i muolédi Ui masse intemmedia com partico-
laro riguardo slls ricores 4i proprietd sistematiche dei nmclod pari-
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An intense experimental
activity



Napoli 1962
IMPIANTO PER LE MISURE DI SPETTROSCOPIA NUCLEARE Acceleratore HVEC 400 k\/

SI VEDONO L’APPARECCHIATURA PER LE MISURE

DI CORRELAZIONE ANGOLARI *-v, : _
LE LINEE DI CONTEGGIO E LO SPETTROMETRO LABEN (reaCthn t(d,n ) En=14 MeV)

A 200 caNaL1 (F1G. 20)

SOTTOSEZIONE DI NAPOLI

From the Thesis of Renata Moro



Fotografia dell'apparato sperimentale usato.

From the Thesis of Renata Moro



The study of the 1f,,, region

Study of nhumerous nuclei in this mass region, thanks
to the possibility of producing radioactive species
with:

e The neutron generator of Naples - HVEC 400 kV

e Cyclotron of the Institute of Amsterdam (IKO)



Lower Excited States of *°Ti,g
G. Chilosi, P. Cuzzocrea, G. B. Vingiani, R.A. Ricci,and H. Morinaga
Istituto Nazionale di Fisica Nucleare — Sottosezione di Napoli
stituto di Fisica Superiore dell’'Universita di Napoli
IL NUOVO CIMENTO Vol. XXVII, N.1,1° Gennaio 1963
(Ricevuto I'8 Giugno 1962)

Work performed under a contract EURATOM and C.N.E.N.
H. Morinaga — Permanent Address Department of Physics University of Tokyo



50Ti28

e Two protonsinthe1fy,, shell outside of a double magic core
e Coupling jj, expected sequence of levels O+, 2+, 4+, 6*
e Study via beta decay of the *°Sc nucleus (1.7 min.), produced by

reaction (n,p) on metallic titanium via the HVEC 400 kV
acceleratorin Naples.



50Ti28

e After neutron irradiation of metallic °°Ti, gamma and beta
spectra were measured with scintillation techniques:

- Gamma: 75mmx75mm Nal(Tl) cristal couped to a 6363 DuMont
Photomultiplierand connected to a 200 channel LABEN analyser

- Beta: scintillation spectrometer made of an antracene crystal (36
mm diameter, 25 mm height)

e Comparison with “?Ca (two neutrons outside a double magic core)
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Fig. 1. The yray and y—y summing coincidence
spectrum and level scheme of *’Ti (left) compared with
“Ca (right).



The physics of the SHELL model

e «The level sequence of T supports very well the expected situation
on the basis of the coupling scheme» (i.e. the sequence: 0 (0*), 1570

(2+), 2695(4+), 3215(6*) — coupling scheme (1tf;,,)?)

e «The correspondence with the level sequence of 42Ca is really
impressive. The 1836 keV (0+) and the 2422 keV (2+) levels in 42Ca may
be understood as due to core excitations. The similarities of the two-
particle spectra in both cases show the validity of the j-j description, it
IS In fact expected on the basis of such a coupling that the levels with
seniority S=2 (namely the 2+, 4+ and 6+ levels) would occur at the same
energies and that the distance between two successive levels of the
(j)2 configuration decreases with increasing spin.»



A theoretical spring, too

e Renato Ricciwas also responsible for the birth of theoretical
activities in nuclear physics at the beginning of the 1960s

e Collaboration with the Orsay Nuclear Physics Laboratory, and in
particular with the Director of the Theoretical Division Maurice
Jean

e Theinitiators were the students at the time: Aldo Covello, Giovanni
Sartoris, Giuseppe Varcaccio
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1970

e Naples INFN Section (Via Tari),

e Physics Istitutes of the University Federico II:
Istituto Fisica Sperimentale ( Via Tari)
Istituto FisicaTeorica - (Pav.19 Mostra d’Oltremare)

The growth of the Naples INFN Section in sinergy with
these Institutes and later (80's) with the Department of
Physics

A Fruitful chain reaction



INFN Section of Naples

Via Tari - University of Naples
Federicoll - 70's
.F.'..""-;I:" - - 1 . \# : 3

Mostra D'Oltremare - 80's
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Complesso Universitario of
Monte S. Angelo. from 1997

1987 The INFN Connected
Group of Salerno is born




SUBNUCLEAR ASTROPARTICLE NUCLEAR THEORETICAL PHYSICS
TECHNOLOGY AND INTERDIDCIPLINARY APPLICATIONS

-
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Research S S e
activities of the ' o S 3
INFN Section of
Naples and the
Department of ¥ | Lo '”'.

Physics b ' | 7
2018 |

EXOTIC ™

GAMMA
ERNA2
LUNA3

circa 400 persone
(dipendenti e associati)

JEM-EUSO LISA-PE

RGO
CTA-RD — pARKSID#
SUPREM®X
ICARUS

G-GRANSASS
SUBNUCLEAR PHYSICY" A KM3

HEORY
* String and Field Theory

WIZARD

Higgs Search
Supersymmetry
QCD Processes
CKM Matrix
Beyond the Standard Model
CP Violation in B, K decays

\

ASTROPARTICLE PHYSICS |

High Energy Cosmic Rays
Gamma Ray Bursts

Dark Matter — Antimatter
Neutrino Physics — Neutrino B
Gravitational Waves

BHAASG
AUGER
NEWS
T2K

r
7\ NUCLEAR PHYSICS

Heavy Ion Physics

Fusion - Fission

Nuclear Astrophysics

Exotic Nuclei — GDR Excitation — Break up Reactions
n-rich Nuclei - Heavy-ion induced Nuclear Reactions
Multifragmentation — Phase Transition in Nuclear
Matter Isn?,"pin Role in Nuclear Reactions

* Fenomenology of the Fundamental Interactions
* Nuclei and Nuclear Matter
* Mathematical Methods
» AstroParticle Physics
aam a.ain
TECHNOLOGY - INTERDISCIPLINARY f ’
APPLICATIONS L 3k
» Accelerators, Beams, Detectors, Electronics
* Imaging for Medical Applications
* Nuclear Technologies for Environment , Materials
* GRID and cloud Computing
* Radioprotection, Nanotechnologies
* PON: RECAS, NAFASSY, PRISMA, OPTOFER

* INFN/MIUR: SMART-SPY, EOS, MURAVES




The Association ‘All'Ombra del Cervo di Rodi’

Non-profit Association, legal registration in progress
Founding members:
Luigi Allocca

Giovanni Amodeo
Fabio Cocifoglia
Vincenzo De Luise
Alfonso Maria Esposito
Gianfranco lodice
Giovanni La Rana
lvana Stazio

Cosimo Stornaiolo




The Association ‘All'Ombra del Cervo di Rodi’

Alm:

To valorize and ricover the area owned by the Mostra
d'Oltremare (Pad.19, 16, ‘Aula di Rodi’, and annexed
structures), by promoting projects and cultural
initiatives mainly oriented to the activity historically

related to this area, by involving the appropriate
Institutions



The Association ‘All'Ombra del Cervo di Rodi’

The path towards the formation of the Association started in 2019
with the Facebook page:

All'ombra del cervo di Rodi. Fisica a Napoli nel secolo XX
(https://www.facebook.com/groups/486921592133306/>)
(created by Vincenzo De Luise and Cosimo Stornaiolo in 2019)


https://www.facebook.com/groups/486921592133306/

Among the main initiatives:

Letter-petition to the President of the Mostra d’Oltremare Dott. Remo Minopoli and the
positive meeting with him (June 2023, V. De Luise, G. lodice, C. Stornaiolo)

Collection of material of historical interest, available online

Very interesting is the article published in the "Corriere del Mezzogiorno" on August 18,
2022, by Romualdo Gianoli, who underlines the extreme degradation of the area: ‘ La
«cittadella» della Fisica inghiottita da degrado e oblio (ospito il Nobel Heisenberg )

The official web-site of the Association as well as the procedure for
registration are in preparation



THANK YOU!



