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1938: Scoperta della 
fissione dell’Uranio in 
Europa 

Luglio 1945: 

Trinity  
 Test 



     6 Agosto ‘45: “Little Boy” 

9 Ago. 1945: “Fat Man”  





Cronologia di eventi 
Creazione dell’IAEA e del Sistema di Salvaguardie 

1945 

US – 1st 

and only 

use of 

nuclear 

weapons 

1946 

Baruch Plan   

USSR   

NW test 

1949 

UK NW 

test 

1952 

1953 

“Atoms for 

Peace” 

Proposal 

IAEA 

established 

1957 

France 

NW test 

China 

NW test 

1964 1960 

1st IAEA SG 

system 

(INFCIRC/26) 

1961 

Expansion of  SG 

system       

(INFCIRC/66, Rev.1 

& Rev.2) 

1968 

NPT 

opened 

for 

signature 

Latin 

American 

NWFZ 

Treaty 

opened 

for 

signature 

1967 

1965-68 

EURATOM 

established 



“It is not enough to 
take this weapon out 
of the hands of the 
soldiers. 
 
“It must be put into 
the hands of those 
who will know how 
to strip its military 
casing and adapt it to 
the arts of peace.” 



• Creata per Statuto nel 1957 

• Autonoma organizzazione intergovernativa 

• Unica relatione con il UN Security Council 

• Non è una UN organizzazione 

• 168 Member States 

• Authorità che implementa                                        le 

Safeguards 

 



Eighteen-Nation 

Disarmament 

Committee, Geneva 

1965-1968 

Opened for 

signature 1968 

Entered into force   

5 March 1970 



 
 
 
Non proliferazione nucleare

Non proliferazione nucleare, come da Trattato 
di (TNP) Trattato approvato dall’Assemblea generale 
dell’ONU il 1° luglio 1968 ed entrato in vigore il 5 marzo 
1970, prevede che: 

  gli Stati in possesso di armamenti nucleari si impegnino a 
non cedere a terzi materiale fissile e tecnologia nucleare. 
Gli Stati non-nucleari, viceversa, sono tenuti a non mettere 
a punto armi di distruzione di massa o a non 
procurarsene. 

 il trasferimento di materiale e tecnologie nucleari 
utilizzabili per scopi pacifici deve avvenire sotto lo stretto 
controllo dell’Agenzia internazionale per l’energia atomica 



Ratifica del trattato 



 

Fissione e Materiale nucleare 
Nuclear material is necessary for the production of nuclear weapons or other 
nuclear explosive devices. Under comprehensive safeguards agreements, the 
IAEA verifies that all nuclear material subject to safeguards has been declared 
and placed under safeguards.  
Certain non-nuclear materials are essential for the use or production of nuclear 
material and may also be subject to IAEA safeguards under certain agreements: 
 
 Plutonium except that with isotopic concentration exceeding 80% in 

plutonium-238;  
 Uranium- 233; 
 Uranium enriched in the isotope 235 or 233;  
 Uranium containing the mixture of isotopes as occurring in nature other than 

in the form of ore or ore residue;  
 any material containing one or more of the foregoing 
 
The Statute of the IAEA [39] uses the term special fissionable material, with the 
meaning essentially of nuclear material as defined here, but explicitly excluding 
source material. For the purposes of IAEA safeguards agreements, nuclear 
material is defined as “any source material or special fissionable material as 
defined in Article XX of the Statute 
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Attrattività del materiale nucleare 



Ciclo combustibile e processi proliferanti 



 

Conversione U naturale per l’ arricchimento 



L’arricchimento dell’uranio 

 



 BWR e PWR 
 CANDU (Acqua pesante e Uranio naturale) 
 RBMK (acqua – grafite) 
 Reattori veloci (fast breeder reactors) 
 Ciclo U-Th (U-233)  ??? 

Reattori plutoniferi 



 

Riprocessamento e separazione 



 

Impianti di riprocessamento 



Separazione proliferante 



Separazione non proliferante 



WEAPONIZATION 

Nuclear-related 

infrastructure: research 

centers and laboratories 

without nuclear material 

HEU 

PU 

Spent Fuel Storage 

Fuel 

Fab. 
Reactors 
and CAs 

Reprocessing 

Heavy Water Production 

Mining 
Ore 

Concen-

tration 

Con-

version 

Enrichment 

Cammino critico verso i Materiali d’Armamento 



 

Rischio di proliferazione e salvaguardie 



• Article III.A.5 
• Assistenza da parte dell’Agenzia 
• To bilateral or multilateral arrangements 

•e.g. NPT; Nuclear Weapon Free Zone Treaties 

• To any nuclear activities of a State, at its request 

• Article XII 
• Misure di Salvaguardia 

•On site inspection 
•Any time, any place access 
•Reports and record keeping  
•Non-compliance 

• Article XX 
• Definizione di materiale nucleare 

•Special fissionable material: Pu, U (enriched) 
•Source material: U (natural), Th 

Lo Statuto IAEA 



• Membership in IAEA does not require 
acceptance of safeguards 

• IAEA safeguards possible in non-Members 
(and in non-States) 

• DPRK 

• Taiwan, China 

• Requires consent of State 

• Voluntary undertaking 

• Security Council Chapter VII 

• Safeguards Agreement 

Le Salvaguardie della IAEA 



WEAPONIZATION 

Mining 
Ore 

Concen-

tration 

Heavy Water Production 

Nuclear-related 

infrastructure: research 

centers and laboratories 

without nuclear material 

Con-

version 

Fuel 

Fab. 
Reactors 
and CAs 

Spent Fuel Storage 

Reprocessing 

PU 

HEU 

Enrichment 

Interventi delle Salvaguardie 



Obiettivi delle Salvaguardie (SG):  
• Tempestiva rivelazione della diversione di 

quantità significative of materiale nucleare per la  

“fabbricazione of  armamenti nucleari o di altri 

dispositivi esplosivi o altri scopi “ 

• Deterrenza della diversione attraverso il rischio 

di rivelazione precoce 

Diversione: 
• Uso di materiale nucleare dichiarato o facilities 
per scopi proscritti 
• Uso di  materiale nucleare  non dichiarato per 
scopi proscritti 

La diversione 



{ 

Ruolo EURATOM 
per le salvaguardie 



INFCIRC/153: Informazione & Accesso* 

34(c) Material               

(e.g., UO2, UCl4, NU, 

LEU, HEU, DU; Pu; Th) 

Pre-34(c) Material2    

(e.g., UOC) 
U/Th Ores1 

INFCIRC/153 

Para. 34(a): exports 

for nuclear purpose 

Para. 34(b): imports 

for nuclear purposes 

INFCIRC/153 

41: inventories 

34(c): production 

34(c): exports 

34(c): imports 

Materiale 

Nucleare 

production 

inventories 

exports for non-

nuclear purpose 

imports for non-

nuclear purpose 

exempted  

terminated 

R&D w/o nm; equipment; plans 

1 No information or access         2 Some information *Routine/Ad hoc 



Anni Novanta: 
Rafforzamento delle Salvaguardie 

IAEA 

discovery 

of Iraq’s 

nuclear 

weapons 

programme 

1991 

Iraq: 

UNSC 

res. 

687 

1991 

1991 

South 

Africa 

concludes 

NPT SGA 

1992 

DPRK: NPT 

SGA enters 

into force 

1993 

1993 

1993 

1993 

1998 

1995 

IAEA’s 

Programme 

93+2 

initiated 

DPRK: 

IAEA 

detects 

incon- 

sistencies 

DPRK: non-

compliance; 

report to  

UNSC 

NPT 

extended 

indefinitely 

Iraq:  IAEA 

inspectors 

withdrawn 

1997 

South 

Africa: 

declares 

dismantled 

6 weapons 

Model 

Additional 

Protocol 

approved 

(INFCIRC/ 

540) 

1994 

US/DPRK 

Agreed 

Framework 

1998 

India, 

Pakistan 

NW tests 

1995 

“93+2” 

to 

Board 

South-East Asian 

NWFZ Treaty 

1996-7 

5th NPT 

Review 

Conf. 

2000 

CTBT 



Model Protocol Additional                                 

to the Agreement(s) between State(s) and the 

International Atomic Energy Agency for the 

Application of Safeguards                            

INFCIRC/540 (Corr.) 

Protocollo Aggiuntivo 



INFCIRC/254: 

• Part 1 (1978): “EDP” items, and technology transfer 

• Part 2 (1992): Dual-use equipment, material and 
technology 

• Conditions: 

“Full scope” SG as condition for future supplies 
(1992) 

Exchange within NSG of notifications of denials 

INFCIRC/539 (Rev.6): Outreach activities 

1997: “The Nuclear Suppliers Group: Its Origins, Role and 

Activities” – revised in 2000, 2003, 2005, 2009, 2012 & 2015 

Controllo delle esportazioni 



Cronologia eventi recenti 

Iraq: IAEA 

resumes SC 

inspections 

2002 2003 

DPRK  

rejects Agreed 

Framework; 

expels IAEA 

inspectors 

2002 

Iran: non-

compliance 

reported to SC 

2002 

2003 

DPRK 

announces 

withdrawal 

from NPT 

2003 

Iraq: IAEA 

inspectors 

withdrawn 

2003 

Iran:          

discovery of 

undeclared 

enrichment 

programme 

7th NPT 

Rev. Con. 

DPRK: 

enrichment 

programme 

for weapons 

2001 

2004 

Libya: NW 

programme 

ROK/Egypt: 

undeclared nuclear 

activities 

2005 

UNSC 

resolution 

1540: 

non-State 

actors 9/11 

2003 

2006 

DPRK 

announces 

NW test 

2007 

DPRK: 

IAEA 

returns 

Syria: 

bombing of 

Dair Alzour 

2009 

DPRK 

expels 

IAEA 

US/India Deal 

PSI 

N. Terrorism  

Convention 

EIF of 

Pelindaba 

& CANWFZ 

Treaties 

UNSC 

resolution 

1887 

Trilateral 

Initiative 

completed 



•Salvaguardie nucleari: 
•Detection and deterrence of diversion of 

nuclear material by a State 

•Security nucleare: 
•Detection and deterrence of misuse of 

nuclear material & other radioactive 
substances by non-State actors 

Salvaguardie e Security 



Risoluzione 1540 
• WMD and role of non-State actors 

• Need for domestic: 

• Border controls 

• Accounting & security controls 

• Physical protection  

• Effective national legislation 

Consiglio di Sicurezza – 2004 



 

Membri dell’IAEA e NPT 



La situazione attuale 

2010 

2010 

1st Nuclear 

Security Summit 

8th 

NPT 

Rev. 

Con. 

2010 

Iran 

UNSC 

Res. 1984 

Fukushima 

Daiichi 

Accident 

2011 

Syria 

reported to 

UNSC 

2013 

2011 

DPRK’s 3rd 

nuclear 

weapon test 

Iran Report - PMD New Iran Deal (JCPOA) 

2015 



 

SITUAZIONE NPT e Testate 



 Entra nelle Nazioni Unite 1991 

 Entra in IAEA nel 1974 

 Entra in NPT nel 1985 

 Esce da IAEA nel 1994 

 Esce da NPT nel 2003 

DPRK 



 

Approccio militare vs civile 



 Giappone aderisce ma… non può non difendersi… 

Giappone: nucleare civile 



 Joint Comprehensive Plan of 
Action (JCPOA) 

 14 July 2015 

Roadmap for Clarification: 

 Past & present outstanding 
SG issues - 15 Dec. ‘15 

 Implementation Day 

 Sanctions lifted - 16 Jan. ‘16 

Negoziazioni con 
Iran:  2013 – 2016 



Trattato Tlatelolco  
 Non-proliferation and 

peaceful use undertakings 
 IAEA SG on all nuclear 

activities 
 Ban on NW testing 
 OPANAL 
 Protocols: 

 States with territories in 
the zone 

 NWSs – negative 
security assurances 



 

Global Thread Reduction Initiative 



 



Cosa possiamo fare… 

Consiglio di 
Sicurezza 

Salvaguardie IAEA 

Security Disarmo 

Controllo 
dell’export 

Garanzia della Security 
Safety 

Countro Proliferazione 

Rispetto dei Trattati 
NPT & NWFZ 

Sicurezza di 
approvvigionamento  



 

Differenza fra nucleare civile e bellico 



Reminder 



 


