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L Extreme Light Infrastructure-Nuclear Physics (ELI-NP) - Phase Il
Experiments with extreme light beams ))))))) d‘l

nuclear physics

Laser Driven Experiments

; » Characterization of laser-matter interactions with
S oA nuclear methods

 Particle acceleration with high power lasers

* Nuclear reactions in laser plasma

» Medical applications (X-ray imaging, radioisotopes)

“/‘/ Gamma Driven Experiments

» Photonuclear reactions, Nuclear structure, Exotic
nuclei
» Nuclear astrophysics and nucleosynthesis
» Medical and industrial applications (non-
destructive analysis, active interrogation,
radioisotopes)
» Material studies with positrons

Laser Gamma Experiments

* Nuclear isomers
* QED and fundamental physics

MI& Romanian Reports
R in Physics

Vol. 62 (2016)

“The content of this document does not necessarily represent the official position of the European Union or of the Government of Romania”
For detailed information regarding the other programmes co-financed by the European Union, please visit www.fonduri-ue.ro, www.ancs.ro



Major Research Infrastructures

9MV for Basic Research

3MV for lon Beam Analysis
TANDEM Accelerators

1MV for Mass Spectroscopy

Horia Hulubei National Institute for Physics and Nuclear Engineering (IFIN-HH), Bucharest, Romania



Major Research Infrastructures

Detector Laboratory for CERN and FAIR

GRID Computing (CERN)

Cyclotron for
radiopharmaceutical
studies

Horia Hulubei National Institute for Physics and Nuclear Engineering (IFIN-HH), Bucharest, Romania



Knowledge
exchange
A. Garnsworthy

(TRIUMF) - R. Lica
(CERN, IFIN-HH)



Hilde De Witte (Resources Coordinator)

KU Leuven - Institute for Nuclear and Radiation Physics
Celestijnenlaan 200d - box 2418

3001 Leuven

Belgium

tel. +32 16327270

email: hilde.dewitte@kuleuven.be

IDS is a permanent detector set-up at the ISOLDE facility at
CERN, dedicated to decay spectroscopy for research into
nuclear structure, nuclear engineering and astrophysics.

Razvan Lica (Collaboration Spokesperson)

IFIN-HH - "Horia Hulubei" National Institute for Physics and Nuclear Engineering

Str. Reactorului no.30, P.O.BOX MG-6

Bucharest - Magurele

ROMANIA

tel. +40 724484401 C E RN
email: razvan.lica@nipne.ro \



Development of neutron-rich Tb beams for a systematic
study approaching the doubly mid-shell in rare-earth
nuclei.

- The goal of the proposal is to study the lifetimes of the
first 2+ states in even-A Dy isotopes and particularly
in 170Dy (Z=66, N=104) using the beta-decay fast
timing method.

- The experiment will use, for yield measurements, the
ISOLDE Decay Station and a setup including the tape
station, plastic scintillator, 4 clovers and 2 LaBr3(Ce)
detectors

- An additional 3 shifts were approved in order to

determine the yields of the most neutron-rich Tb nuclei
using the ISOLDE MR-TOF MS.



Common experiments at the ILL Reactor in Grenoble



Common experiments in Canada and Romania
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@ Nuclear Structure evaluation in collaboration with McMaster University
How do we get from experiments... ... to nuclear databases... ... that are used in applications?
EVALUATION

Collaboration IFIN-HH - McMaster University:

- ENSDF evaluations: A=57, 75, 86, 130, etc.
- Common articles

- Participation to common IAEA projects

- Scientific visits of A. Negret and S. Pascu (IFIN-HH) to McMaster
- Scientific visit of B. Singh (McMaster) to Magurele




5
Collaborative Study for Certification of Trace Elements in ‘ ’ |
Uranium Ore Concentrate CRMs 5

ational Research Council Horia Hulubei |
Canada National Institute of Physic:
- Nuclear Engineering

Bl



Collaborative Study for Certification of Trace Elements in
Uranium Ore Concentrate CRMs

WHAT?

Certification campaign for 3 New
Uranium Ore Concentrate (UOC)
Certified Reference Materials (CRMs)
from the NRC-MSS

National Research Council Canada,
Measurement Science and Standards
Research Centre

3 materials of different geological origin were

HOW?

sent to 15 participating laboratories from
10 countries to analyze fingerprints such as

trace element impurities (64 elements) and
isotope ratios for U, Sr, Pb and Nd.

WHY?

The CRMs will be available for the specialized
Laboratories performing analysis on Uranium
Ore Concentrates, applicable in:

- Material Characterization for Safeguards
- Nuclear Forensic investigations

- Laboratory intercomparison



Collaborative Study for Certification of Trace Elements in
Uranium Ore Concentrate CRMs

1. Collect the material 4. Data analysis

2. Apply a dedicated chemical protocol 3. Analyze through ICP-MS
Inductively Coupled Plasma Mass Spectrometry



Event Objectives

Coordination & Collaboration: Examine
common challenges and best practices for
national level coordination and mechanisms
for international information exchange of
nuclear forensic information in support of
law enforcement investigations into criminal
and terrorist acts involving RN material.

Technical Reachback: Examine common
challenges to technical reachback support for
an investigation and best practices for
interagency coordination of reachback
capabilities.

Chain of Custody: Examine best practices for
chain of custody procedures in support of a
law enforcement investigation into a nuclear
security incident.

Legal Frameworks: Promote an
understanding of participating nation’s legal
frameworks for supporting the investigation
and prosecution of illicit acts involving RN
material.

Contact Information

* Dr. Ali El-Jaby, Canadian Nuclear Safety
Commission, ali.el-jaby@canada.ca
Dr. Andrei |. Apostol, IFIN-HH,
andrei.apostol@nipne.ro
Mrs. Mihaela Stefanescu, Ministry of
Foreign Affairs,
mihaela.stefanescu@mae.ro

Olympus Reloaded

Regional Exercise on Nuclear Forensics Support to Investigations
Bucharest, Romania| 7-9 November, 2017

The Government of Romania (MFA and IFIN-HH), in cooperation with the Global
Initiative to Combat Nuclear Terrorism (Nuclear Forensics Working group chaired
by Canada), developed the “Olympus Reloaded” Regional Exercise on Nuclear
Forensics Support to Investigations for law enforcement officials, legal experts,
prosecutors, foreign affairs and liaison officers, technical experts in the field of
nuclear forensics throughout the Black Sea region. Participants examined and
discussed challenges in building a case to prosecute criminal and terrorist acts
involving RN material out of regulatory control.

Participating Countries and Organizations

Albania, Azerbaijan, Bosnia and Herzegovina, Bulgaria, Canada, Croatia, Georgia,
Greece, Hungary, Republic of Macedonia, Mexico, Montenegro, Republic of
Moldova, Romania, Russian Federation, Serbia, Spain, United States, Ukraine,
European Commission, INTERPOL, International Atomic Energy Agency, UN Office
on Drugs and Crime, South East European Law Enforcement Center

Key Recommendations

1. National plans should clearly define roles
and responsibilities (including the lead
agency) for all involved in an investigation of
a security event involving RN material.

2. Law enforcement, prosecutors, and
technical experts should work together in
formulating and prioritizing the right
guestions to advance the investigation.

3. Identifying in advance national
organizations and experts that have relevant
technical reachback capabilities.

4. Implement all international treaty
provisions through national legislation.
Implement strong legal criminalization
provisions to deter and successfully
prosecute illicit acts. Additional supporting
legislation may also be required to set up
necessary structures, define roles and
responsibilities, and implement national
policies and procedures.

5. Protocols, agreements, and legal
frameworks should be established in advance
of an RN incident to ensure timely exchange
of information.

6. Communicate with foreign governments
through a central authority to promote
unified national/regional action.




